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Abstract 
Wearable technology is very popular in recent years. Since the advent of Glass 
Google, lots of kinds of wearable devices have been developed. There is more 
and more wearable technology in education. Through the literature and field 
survey, the researchers conducted studies on wearable technology and its ap-
plication in education. We find that the scope of application involves many 
fields, such as medical, entertainment, health, military, education, and so on. 
The effective use of wearable technology in education needs to improve the 
devices to meet the needs of education. 
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1. Introduction 

In recent years, with the development of mobile Internet and hardware technol-
ogy, the function of wearable devices has been improved. It becomes more con-
venient, easier to interact and it has better real-time performance. Wearable sys-
tems range from micro sensors seamlessly integrated into textiles through con-
sumer electronics embedded in fashionable clothes and computerized watches to 
belt worn PCs with a head mounted display [1]. They have been used wider in 
many fields, such as medical treatment, fire protection, military, disabled aid, 
entertainment, design, etc. Wearable devices also lead to the expectation that 
people will apply them to teaching and learning with their unique advantages. 
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However, the security problems in physical activities have become one of the 
main factors that restrict the policy of physical education in primary and secon-
dary schools in China [2]. Using wearable devices may be a solution. In this pa-
per, we will talk more about wearable devices in education. 

2. Literature Review 
2.1. Definition 

The terms “wearable technology”, “wearable devices”, and “wearables” all refer 
to electronic technologies or devices that are incorporated into items of clothing 
and accessories which can comfortably be worn on the body. These wearable de-
vices can perform many of the same computing tasks as mobile phones and lap-
top computers; however, in some cases, wearable technology can outperform 
these hand-held devices entirely. Wearable technology tends to be more sophis-
ticated than hand-held technology on the market today because it can provide 
sensory and scanning features not typically seen in mobile and laptop devices, 
such as biofeedback and tracking of physiological function [3]. 

In the Horizon Report of 2016 K-12 Edition, wearable technology refers to 
smart devices that can be worn by users, taking the form of an accessory such as 
jewelry or eyewear. Smart textiles also allow items of clothing such as shoes or 
jackets to interact with other devices. The wearable format enables the conven-
ient integration of tools into users’ everyday lives, allowing seamless tracking of 
personal data such as sleep, movement, location, and social media interactions 
[4]. 

Described as embeddable technology that is implanted underneath the skin, 
this category gives a whole new meaning to the term “wearable”. An electronic 
engineer, for example, has designed a GPS-enabled shoulder implant called 
Southpaw that will prevent people from getting lost during outdoor expeditions. 
Another engineer has pioneered magnets that can be embedded into users’ ears 
allowing them to listen to audio at any time [5]. 

Compared with the traditional electronic equipment, wearable devices have 
the advantages of being convenient to carry and good interact, etc., which can be 
used as information communication tools, seamlessly existing in people’s lives, 
without distracting the user’s life and work attention. Users can sense the envi-
ronment and control the device anytime, anywhere. 

When dealing with daily affairs, Google glasses can provide users with rele-
vant information. Users can get involved on the internet with voice commands 
to reply e-mails and to do much other work. The glasses can also provide users 
with relevant warning information. For example, if the train that users take to 
campus is late, Google glasses can let them know and provide an alternative 
route. 

Jawbone’s UP wristband connects with apps that display information about 
how many steps the wearer has taken, heart rate, sleeping and other health- 
related information, along with providing tailored recommendations for exercise 
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and nutrition. 
In this chapter, we do not distinguish between “wearable technology” and 

“wearable devices”. Although the former emphasizes the technology, and the 
latter emphasizes the devices, but the wearable device uses wearable technology. 
Moreover, now we often use wearables to refer to “wearable devices” or wearable 
technology. 

According to the above definition, we believe that wearable devices are smart 
devices (such as jewelry, glasses and watches and other accessories) that can be 
worn or embedded in the human body. These devices can integrate multimedia, 
wireless communications, flexible screen, GPS, micro-sensing, virtual reality, 
biometric and other cutting-edge technology, while they will be related to the 
human body to collect, process, share information and provide feedback any-
time, anywhere by the large data platform, intelligent cloud and mobile Internet. 

2.2. Research Progress 

Wearable technology is not a new category; one of the most popular early incar-
nations of the wearable technology was HP’s calculator watch, which was intro-
duced in the 1980s. In 2010, Nike+ Sportband was introduced as a device that 
can communicate with the sensor hidden in the shoes to tell people the details 
about running. In 2012, the major companies in international consumer elec-
tronics sector display their wearable devices at trade shows. It was in 2013, how-
ever, that the introduction of Google Project Glass that has opened the era of 
wearable technology. 

“The wearable technology will drive innovation just like the personal com-
puters of the 1980s and the current mobile computer tablets,” said Mary Meeker, 
called the Internet Queen. “Some people have laughed at the wearable technol-
ogy, such as Google’s glasses, and it is just like that some people laugh at per-
sonal computers and internet [6].” Wearable devices have not been as widely 
accepted as today’s smart phones, but in the entertainment, health care, security 
and other fields, they have begun to play their unique role. 

Using the “wearable device” as a keyword, we search in the Web of Science 
database. From the macro perspective, some studies demonstrate the design, im-
plementation and prospects of wearable devices. Focusing on the use of wearable 
equipment in a particular area, there are medical, sports, fitness and education 
applications. 

Nowadays, wearable devices have been used in the field of infotainment, such 
as Apple’s Apple watch, Google’s Google glass, Sony’s Smart watch, etc., and 
they are launched by major electronics companies. These devices mainly meet 
the needs of information communication and people’s entertainment [7]. 

The current wearable technology is also widely used in the field of security 
protection. Using built-in chip technology to detect and track the user’s geo-
graphical location, and the data transmitted to the terminal equipment, the 
wearable devices can prevent the user from being lost to ensure users’ security 
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outdoor. At present, the wearable devices mainly meet the needs of the elderly 
and children to prevent them from being lost. For example, GTX of United 
States and the Aetrex shoe company jointly developed positioning shoes, which 
are embedded GPS chip, especially for patients with Alzheimer’s disease. 

Wearable technology has a very broad prospect for development in the medi-
cal health field. Today, these wearable devices such as smart bracelets, watches 
and collars can help healthcare professionals detect data such as blood sugar, 
heart rate and exercise status so that they can keep track of metrics and assign a 
health management program to users to protect sudden changes in the body 
caused by sudden disease. Wearable devices will bring a revolution for the 
medical equipment industry [8]. Google Glass is also thought to bea good way 
for trainees to easily acquire intraoperative footage for self-review [9]. The 
medical devices in the future will be more and more miniature, and be worn and 
even embedded within the human body. 

In sports and training field, the United States company Zepp has developed 
wearable devices that are suitable for and can be used in the baseball, golf and 
tennis. Athletes wear a lightweight motion sensor, which can capture their 
movements, and stream sports data to the data server (or mobile client) wire-
lessly. Athletes and coaches can analyze and play back the actions by looking at 
the corresponding data to improve their performance. Spelmezan and others 
have proposed a wearable system for skiing that can identify errors often made 
by beginners, such as uneven distribution of boots, erroneous postures, incorrect 
twist angles of upper body, and bending of knees. Once the error posture or ac-
tion is detected, the wearable devices will provide automatic feedback to the mo-
bile host device, the coach can remotely guide their posture and action. Alaha-
kone and others proposed a gait research and recovery method. When people do 
exercise in the treadmill, wearable devices can identify the heelstrike and heeloff 
through the inertial sensor technology, achieving the effect of scientific gait 
training [10].  

There are also some studies aiming at specific people, such as the blind and 
the elderly. And a large part of these papers are conference papers. There are 
some empirical studies. 

Sumin Koo and Fallon [11] have studied what dimensions consumers prefer 
to track using wearable technology to achieve a healthier lifestyle and how these 
tracking dimensions are related, by the way of online survey. The enlightenment 
of the paper is that designers are encouraged to make wearable technology 
products that are durable, easy to care for, attractive in design, comfortable to 
wear and use, able to track preferred dimensions, appropriate for various con-
sumers, unobtrusive, portable, and small. The research will guide wearable tech-
nology and fashion industry professionals in the development process of wearable 
technology to benefit consumers by helping them being more self-aware, em-
powering them to develop a healthier lifestyle, and ultimately increasing their 
quality of life and well-being. 
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Belsi, Papi and McGregor [12] designed a qualitative study using focus groups 
with patients with osteoarthritis. Patients’ responses suggested a positive attitude 
on the impact wearable technology could have on the management of os-
teoarthritis. It was perceived that the use of wearable devices would benefit pa-
tients in terms of feeling in control of their condition, providing them with 
awareness of their progress, empowering in terms of self-management and im-
proving communication with their clinician. The information obtained from this 
study suggests that introducing wearable technology into patient-centered care 
could enhance patient experience in the field of osteoarthritis and beyond. 

3. Cases 

Currently on the market, the mainstream wearable devices include smart glasses 
with Google glasses as the market leader, smart watches such as Samsung, Sony, 
Pebble, as well as smart bracelet of Fitbit, Jawbone and Nike coming out on top. 
There are also virtual reality helmets, such as Oculus Rift, Project Morpheus of 
Sony, which are developed primarily for games that can provide immersive, 
more innovative gaming experiences for users. 

The following summary introduces some typical application cases of wearable 
technology. 

3.1. Applications in K-12 PE Classes 

Wearable technology can be applied in K-12 physical education classes and help 
students to establish health habits and help teachers adjust exercise intensity and 
density according to the information such as heart rate displayed on apps. 

The following case comes from the seventh primary school of Zhaoqing City, 
Guangdong Province, and the teacher is Zhao. This class is called “durable 
run—campus orienteering” In the physical education class. 

This course takes full advantage of the full color LED display, tablet computer, 
smart bracelet, orienteering marking device and other equipment. Tablet com-
puter, smart bracelet and orienteering marking device can help collect students’ 
data and upload them to the teacher side in real time, and then do statistical 
analysis. Then students’ information can be displayed through the stage LED. 
Students can see their own real-time movement, and teachers at any time can get 
to know the movement of students and grasp the situation. 

The order of class contents is: classroom routine -> classroom introduction 
(the method of Flipped Classroom) -> jogging + game, warm up -> campus ori-
enteering exercise. 

The teacher uses a variety of wearable devices, such as smart wristbands, ori-
enteering marking device, in order to achieve the training requirements for stu-
dents in this class: 

1) Campus orienteering exercise 
• According to the problems of preview and courses’ key and difficult points, 

the teacher explains the professional actions and precautions of orienteering. 
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Then, the teacher sends the first map to the tablets of each student through 
Network disk. 

• Students plan the personalized map that owned their group on the paper 
maps, and upload the pictures they take to the tablets. 

• Students start the orienteering exercise under the two maps. Students test the 
physical data as soon as finishing the orienteering. 

• After finishing the test, showing the students’ exercise load and trajectory in 
some parts of groups. 

2) Rules of campus orienteering 
• Getting four-student crews (each group has two tablets, two sports bracelets, 

two orienteering machines). 
• Students must have two different routes of campus orienteering race accord-

ing to the two maps offered by tablets. 
• The personalized maps that students planned by themselves can’t be the same 

as the routes that teachers hand out. 
• Each group must record the sports time through the orienteering machine 

and routes by scanning QR codes. 
• Students must then complete the corresponding exercise once they arrive at 

every site. 
In this lesson, wearable devices greatly help teachers and students understand 

students’ changes in heart rate, as well as the moving trajectory in the process. It 
plays a great help for the teacher’s class reflection, adjustment of physical exer-
cise. At present, the school is still communicating with the relevant enterprises, 
expecting enterprises to develop wearable devices and supporting platform more 
suitable for physical education class, to ensure that the wearable devices can 
provide in-time feedback about the students’ data about heart rate, exercise load. 
What is more, the wearable devices can make real-time statistics, analysis and 
provide better feedback. The devices that are currently used are not perfect for 
these purposes. 

3.2. Oculus Rift—A Virtual Reality Headset 

We usually think that three main sources of power to promote the rise of the 
Internet is three Gs: the Game, the Gamble, and the Girl. Even now, three Gs is 
also the traffic sources and benefit sources of many Internet giants, largely be-
cause they represent a standard for both basic and long-term human impulse. 
Historically, games also change with the transition of platforms.  

Oculus Rift, designed for electronic games at first, can provide virtual reality 
experience through goggles. You Visit has adapted over 1000 virtual college 
tours so they can be viewed on Oculus Rift headsets. In 2014, Stony Brook Uni-
versity in New York and University of New Haven in Connecticut, for example, 
planned to implement this wearable technology into their marketing efforts. 
Virtual tours would allow students to go into campus spaces not typically open 
to visitors. From 2011 to 2014, the You Visit tour of Yale has been viewed more 
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than 240,000 times, with an average of nearly 10 minutes spent per visit [13]. 
The Oculus Rift headset is also enabling students to explore potentially danger-
ous situations from the safety of the classroom. One virtual education expert has 
created a virtual construction worksite where engineering students can identify 
unsafe areas without exposure to harm. Health care research and training con-
tinues to advance the potential of wearable technology, as well. Rift has been 
used to help treat patients suffering from ‘Phantom Limb’ syndrome. Studies 
have shown that these patients can better come to terms with their loss and 
adapt their brains accordingly by seeing a virtual recreation of that limb. Oculus 
Rift can also help escape the stresses of modern life [14]. The Medical Virtual 
Reality group at the University of Southern California has developed simulations 
for wearable technology use for clinical purposes [15]. One of their projects fo-
cuses on medical training under simulated battlefield conditions. 

3.3. Cellphone-Charging Shirt 

Researchers at the University of South Carolina converted the fibers of a t-shirt 
into activated carbon, turning into a wearable hybrid super-capacitator that can 
charge portable electronic devices. The inventors claim that the process they 
used on the t-shirt is less expensive, and greener, in comparison to conventional 
methods of creating electric storage devices. 

4. Discussion and Conclusion 

The development of wearable technology has just started. In the future, wearable 
products will grow at a faster rate. According to Tractica’s forecast, Apple Watch 
in the next few years will continue to maintain the leader position in the wear-
able field, wearable products will focus on the field of health care; and mobile 
phones will become a big control platform. 

In 2013, the National Development and Reform Commission of China issued 
a notice supporting the development and industrialization of wearable devices, 
which can provide a good support in policy. From the marketing point of view, 
on the one hand, with the popularity of the Internet and the improvement of 
consumer power, consumers’ buying willingness and purchasing power are in-
creasing. On the other hand, with the growing population aging and the im-
provement of education, wearable technology has been expected to gradually 
expand from simple exercise to health care, safe positioning and entertainment 
experience and other aspects. These are the basis for the development of wear-
able devices, but at the same time, its development is also facing a lot of prob-
lems and challenges, there exist the problems of battery and relying on mobile 
phones in smart watches. 

As we all know, Apple has popularized existing technologies for four times: 
with the Macintosh computer in 1984, the iPod in 2001, the iPhone in 2007 and 
the iPad in 2010. Recently, the faithful have prayed that Apple will pull it off 
again with its smart watch. The smart watch can display many of the apps that 
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are popular on smart phones, without hassle of having to pull out a phone. So 
far, however, the category has remained a niche plaything for geeks and athletes. 
The smart watches in other firms have the same situation, such as Moto 360, 
Motorola’s smart watches most can only make calls or perform other functions if 
an accompanying phone is nearby. 

What’s more, Apple’s smart phone’s battery lasts for 18 hours before it needs 
more juice from a magnetic charger. The Apple Watch also needs to be close to 
an iPhone in order to function, which detracts from its usefulness. 

At present, wearable devices on the market cannot have a stable consumer 
group. According to statistics, taking smart bracelet for an example, 42% of users 
no longer use the product, and nearly half of the users quit in a month, and 90% 
of users quit in 3 months [16]. Most of the using habits are still formatting, and 
the user’s dependence on the product is still weak. We think that excellent inter-
active design is likely to promote the user to take the initiative to adapt to new 
forms of interaction and products, promoting the user to pay for the better in-
teractive experience, while enhancing the irreplaceability of the product, which 
is conducive to helping to form a stable consumer group. 

Meanwhile, wearable devices have so far lacked the elegant design. Even the 
fashion models who were hired to strut around demonstrating Google Glass 
struggled to make it look stylish. Apple has hired fashion-conscious executives 
from luxury brands like Burberry and YSL to make its watch attractive, but it is 
not yet obvious that it has cracked the cool code. 

Maybe, for smart watches and other wearable devices, to become mainstream 
products will take some time. We think, maybe in some day, the advances in 
technology will help to solve the problem of battery and the reliance on being 
close to an iPhone. 

Nevertheless, the heat of wearable technology is still continuing. We think 
that the next few trends are (especially about education): 

1) Application in education is developing well 
Students in Minnesota’s Westonka School Distinct use the Heart Zones Sys-

tem, a tracker that measures their heart rate, speed, distance, and more. The dis-
tinct adopted the system to combat a drop in PE enrollment and promote fit-
ness; educators have found that the wearable devices help students develop mo-
tivation and have increased engagement [17]. 

Schools are also introducing wearable devices into physical education classes 
to personalize the curriculum through real-time feedback and grades based on 
individual skill mastery. 

In China, we have consulted the school teachers in primary and secondary 
schools, and they think that real-time feedback in the wearable devices is very 
important. There are already many products that can be used to analyze the 
heart rate, movement trajectory and sports load of the students after PE class, 
but this cannot help the teachers in the classroom to adjust the exercise intensity 
in time. If there are suitable wearable devices with a matching qualified system 
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for PE classes, which can provide timely feedback of information about sports 
load, heart rate and so on, they will be greatly welcomed. 

Except for application in physical education classes, another compelling use of 
wearable technology is its potential to enhance fieldtrips and fieldwork. For in-
stance, wearable cameras such as the Kickstarter-funded, GPS-enabled Memoto 
can instantly capture hundreds of photographs of data about a user’s surround-
ings on a class trip to a museum or an offsite geology dig that can be later ac-
cessed via email or other online application [18]. The Contour Video Camera is 
another such device, currently favored by extreme athletes, that records and 
streams HD video. There is an increasing demand from users for all of their spe-
cial moments to be seamlessly captured, but it is becoming less desirable to have 
to carry cumbersome devices. As technologies are continuously designed to be 
smaller and more mobile, wearable devices are a natural progression in the 
revolution of technology. 

What’s more, wearable devices can help students get rid of danger. When 
students are working in the lab, smart jewelry, clip-on earrings or other accesso-
ries can be used to alert the dangerous situation. So far, these types of devices 
are mostly being developed in university labs, including “ExposureTrack”— 
designed at Arizona State University in collaboration with inXol that alerts peo-
ple of working conditions that could potentially endanger their health [19]. One 
virtual education expert has created a virtual construction worksite where engi-
neering students can identify unsafe areas without exposure to harm by Oculus 
Rift.  Health care research and training continue to advance the potential of 
wearable technology, as well. The Medical Virtual Reality group at the Univer-
sity of Southern California has developed simulations for wearable technology 
use for clinical purposes [15]. One of their projects focuses on medical training 
under simulated battlefield conditions. 

2) Operating system of wearables is recently concerned 
Google Glass has limited success, and Google is now focusing on providing 

the operating system of choice for smart watches. In wearables, it is likely that 
companies will make a fortune from the operating system than from selling the 
hardware. Many developers will wait and see which operating system becomes 
dominant before invest money, time and effort in wearables. Apple and Google 
are going head-to-head to develop the operating system, which will unite differ-
ent areas of people’s lives, from their watches and phones to their cars and home 
appliances. 

Thanks largely to the smart phone boom, chips and sensors have become 
cheaper and smaller. This has helped wearables move “from ‘Star-Trek’-like 
dream to reality”. But it is still some years before their full potential starts to be 
realized. 

3) Less, not more 
As mentioned earlier, the smart watches must be close to the smart phones, 

and many features are the same as the phone app. However, maybe someday 
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wearable technology will provide us with a “persistent” digital identity, melding 
the functions of house key, credit card and a driving license in one small gadget 
worn on the wrist or neck, which is a little like a wristband (called a MagicBand) 
to get on rides, pay for food and enter hotel rooms in the Disney World theme 
park in Orlando. 

Wearable devices hold the potential to transform some industries. Clinical tri-
als could become cheaper and more accurate if drug makers give wearable 
monitors to the patients taking part. Hospitals and doctors’ surgeries could use 
such monitors to reduce the need for home visits. Insurance firms could enter a 
new age in which they reduce risk as well as provide cover for it. One American 
health insurer is already handing out health-monitoring bands to customers, 
promising lower premiums for those who exercise more. Banks could reward 
customers who use the identity-verifying features of wearables, to cut the risk of 
card fraud. In PE classes, wearable technology can also help students and teach-
ers adjust exercise intensity. 

In short, wearable devices can not only help us better understand our own 
body, but also help us better explore the outside world, and even the universe. It 
is difficult, but the opportunities are boundless. 
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