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Abstract 

One of the technologies that 21st century learners use to gain information is ubiquitous 

computing. There is a smart infra structure in this system that determines learners’ learning style, 

location and personal situations. Learners get the right information at the right place in the right 

way with ubiquitous learning which arises out of this integrated technology. Ubiquitous learning 

may be associated with mobile technologies but it should not be named as a mobile learning. To 

unclutter this situation significant articles related with ubiquitous learning and subcategories are 

examined. As a result of this literature review, it is clearly seen that usage of ubiquitous learning in 

educational environment generally causes favorable outcomes and this type of learning environment 

is conducted with mobile technologies. Ubiquitous learning environment, origins of ubiquitous 

learning, ubiquitous learning in education, UL Applications in Today’s and Tomorrow’s 

Technology, various supporting devices in UL, Contextualized Effective Teaching Strategies with 

Ubiquitous Learning are the headlines examined in this literature review.  

Keywords: Ubiquitous Computing, Ubiquitous learning, information, technology, e-learning, 

mobile learning. 

Öz 

21. yy öğrenenlerinin bilgiye erişmek için kullanabileceği teknolojilerden biri de “Her yerde 

hazır Bilişim (Ubiquitous Computing)” seçeneğidir. Bu sistemde, öğrencinin öğrenme stili, konumu 

ve kişisel özelliklerini tespit edebilen akıllı bir altyapı vardır. Bu teknolojinin entegrasyonu ile 

ortaya çıkan “cihaz, yer ve zamandan bağımsız öğrenme (Ubiquitous Learning)” ile öğrenenler 

doğru bilgiye doğru zamanda doğru şekilde ulaşabilmektedirler. Cihaz, yer ve zamandan bağımsız 

öğrenme mobil öğrenme ile ilişkilendirilebilir fakat bunu mobil öğrenme olarak adlandırmamak 

gerekir. Bu doğrultuda, alın yazında konuyla ilgili öne çıkan çalışmalar taranmış ve buna göre alt 

kategoriler oluşturulmuştur. Alan yazın tarama sonucunda, cihaz, yer ve zamandan bağımsız 

öğrenmenin, öğrenme ortamlarında kullanıldığında genellikle olumlu sonuçlar verdiği ve bu 

öğrenme ortamının mobil teknolojilerle gerçekleştirildiği açıkça görülmektedir. Cihaz, yer ve 

zamandan bağımsız öğrenme ortamı, cihaz, yer ve zamandan bağımsız öğrenmenin temelleri, 

eğitimde cihaz, yer ve zamandan bağımsız öğrenme, bugünün ve yarının teknolojisinde cihaz, yer ve 

zamandan bağımsız öğrenme uygulamaları, cihaz, yer ve zamandan bağımsız öğrenmeyi 

destekleyen cihazlar, cihaz, yer ve zamandan bağımsız öğrenmede kullanılan etkili öğretme 

stratejileri bu taramada incelenen başlıklardır.  

Anahtar Kelimeler: Her yerde hazır bilişim, Cihaz, yer ve zamandan bağımsız öğrenme, 

bilgi, teknoloji, elektronik öğrenme, mobil öğrenme. 
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Introduction 

This study reviews definitions of ubiquitous computing and learning in 

educational environment and summarizes characteristics of ubiquitous learning, 

origins of ubiquitous learning, pedagogical basis of ubiquitous learning, UL in the 

context of today’s and tomorrow’s world, various supporting devices in UL, effective 

teaching strategies for a ubiquitous learning environment in detail. In addition, 

suggestions are made up how to use and integrate ubiquitous learning in to lessons.  

Aim of this study is to give self-reflections, inquire applications of ubiquitous 

learning, search how technological solutions support educational environment with 

well-designed software and give reflections about future researches. 

Ubiquitous Learning Environment 

There have been expectations to provide a qualified education for students’ 

guiding themselves with the support of technology (Fabos& Young, 1999). Electronic 

learning is a revolutionary trend in educational environment which is supported by 

technology (Welsh, et. al., 2010). One of an electronic learning type is mobile 

learning. M-learning and e-learning are connected to each other for a further ubiquity 

and mobility. M-learning will comprise e-learning and wireless technology will be the 

novelty for educational technology (Keegan, 2002). Apart from the domains of e-

learning and m-learning; ubiquitous learning includes more context awareness to 

supply a more content rich education for the learners in the true path (Zhao, Wan & 

Okamoto, 2010). Ubiquitous knowledge is an undeniable vision for next generation 

to implement ubiquitous computing and instructional theories (Peng, Su & Tsai, 

2009).  

Context-aware ubiquitous learning (u-learning) finds the situation of the learner 

in real world and enables guidance for them by combining wireless, mobile and 

context-awareness technologies (Hwang, Yang, Tsai & Yang, 2009). A ubiquitous 

learning environment (ULE) is process of learning which students do not have to make 

an extra effort to learn, besides information is available in the integrated objects and 

education is occurring all around them (Jones & Jo, 2004). Ubiquitous learning can 

be computer supported collaborative learning (CSCL) which is a kind of social and 

didactic contract (Dillenbourg, 1999). Ubiquitous learning is a way of providing 

interoperable, flawless and a cowering technological support for a more qualified 

learning environment in appropriate place at the accurate time (Yang, 2006). 

According to (Ogata, Yin & Yano, 2004); Bomsdorf, (2005) describes ubiquitous 

learnings’ characteristics in her article as; permanency, accessibility, immediacy, 

interactivity, situating of instructional activities and adaptability. Learners are aware 

of their work if it is not deleted purposefully. Furthermore, entire learning situation is 

recorded seamlessly every day. They may access to their work, document, or records 

from anywhere. That information is up to their needs. Therefore, learners are self-

directed (Bomsdorf, 2005). No matter how far they are, they can get any knowledge 

rapidly. So, students have the chance to find solutions to their problems easily. If the 

learner wants to save questions they may find answers whenever they want. They can 

communicate with their friends and tutors in the form of synchronous or asynchronous 

communication (Bomsdorf, 2005). 
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With the support of that technology, tutors become more reachable and the 

information is easier to use. Getting the right information could be integrated in our 

daily life. Problems are presented naturally and students will need the necessary 

information to solve the problem.  

Ubiquitous learning helps learner to realize the features of problem situations 

that make particular actions relevant. They can get the right information at the right 

place in the right way (Bomsdorf, 2005). In ubiquitous learning environment learners 

gain the right knowledge at the right situation and time in the right way and they know 

that they will not lose their duty. They get information immediately and interact with 

colleagues and instructors. The system has the ability to understand the student’s style, 

location and personal situations (Yahya, et. al., 2010).  

Origins of Ubiquitous Learning 

The founder of the phrase “ubiquitous computing”, Weiser (1993) asserts that 

ubiquitous computing is found for replacing updated computers in existing events of 

our life and he emphasizes all sizes and all shapes of computers will be available to 

each person. Ubiquitous computing underpins groundwork for ubiquitous learning 

and creates new conditions for both the learners and the professionals in educational 

environment (Cope &Kalantzis, 2009).  

Ubiquitous computing has four beneficial effects to the performance of 

knowledge work. They are removal of time and space constraints to communication 

and removal of time and space again for knowledge work, support to take better 

decisions to access anything, it is easier to get rich signals about the organization 

(Lyytinen &Yoo, 2002). Ogata and Yano (2003) declares that ubiquitous learning is 

quickened with wireless technology, available networks, well-designed battery 

technology and the other software devices. Individual learning environment is 

embedded in to our lives with those technologies. Formerly, ubiquitous learning was 

used to support tourist and museum guides by explaining some facts about the 

environment such as an electronic guide book. Nowadays, ubiquitous learning takes 

place in educational settings and searched in different areas such as educational or 

technical situations which are used in classrooms or outdoor studies to come through 

of the restrictions of traditional education (Bomsdorf, 2005). Ubiquitous learning 

became popular with the augmentation of mobile devices. Students gain experience 

in a real world learning environment with the support of mobile devices, wireless 

communications and they even sense technologies (Hwang, et.al., 2011).  

Ubiquitous Learning in Education 

Walker (2006) asserts that “Mobile learning is not something that people do; 

learning is what people do”. For a better educational environment, it is important to 

consider how mobile devices enhance learning and realize the constraints of those 

devices might put on students (Swan, Kratcoski andvan'tHooft, 2007), on the other 

hand; there is a probability of students’ being isolated during the usage of mobile 

devices (Ng, 2010). Learning process is completed with student control and 

technologies should be used appropriately so that socially based tools and technology 

can shift control to the learner (McLoughlin& Lee, 2010). E-learning which is a way 

of teaching and learning, includes all electronic media and a pedagogical foundation 
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is a prerequisite for an applicative e-learning implementation (Govindasamy, 2001). 

Shin, Choo, Behom (2011) are in the idea that smartphones will be significant tools 

for ubiquitous learning but acceptance will depend on how well the user interface 

supports educational contexts. Chen et. al. (2002) (cited in Bridgland & Blanchard, 

2005) declares the main rules while preparing an m-learning activity in education as; 

-The emergency of the learning necessity 

-The requirement for knowledge information 

-The dynamism of the learning environment  

-The interactivity of the learning process  

-The usability of the instructional activities  

-The integration of information’s content  

Apart from rules to prepare an activity in m-learning; Cheng et.al. (2005) 

declares the required properties of ubiquitous learning. Their ideas about the 

properties are; anytime and anywhere learning is necessary for a person to find 

information without any constraint for a better learning effect. Right time right place 

learning is expected for instance a clerk should find the necessary answers of his/her 

questions. Seamless learning is another property; which means people may have the 

chance to learn without interruption even if they move from one place to another. 

UL Applications in Today’s and Tomorrow’s Technology 

Yahya, Ahmad, Jalil, (2010) divides the three learning paradigms (u-learning, 

m-learning, e-learning) in to six different categories as; concept, permanency, 

accessibility, immediacy, interactivity, context-awareness. Distance education lasts 

for one hundred years with its traditions and experience in educational environment. 

Its most crucial property is to remove time and distance (Georgiev, Georgieva, & 

Smrikarov, 2004). E-learning is the mostusable way to pursuedistance education by 

conceivinge very type of differences such as cultural background, technical 

experience, technological equipment and physical/cognitive abilities (Arditoet. al. 

2006). Augmentation of lap top computer sand technolog yusageyi eldednew 

paradigms such as mobile computingan dubiquitousne twor king (Pierre, 2001). M-

learning is part of e-learning and it is maintained with mobile and portable devices 

every time, everywhere (Georgiev et. al., 2004). E-learning is assistive for both the 

educators and the students during the learning process; administers the educational 

needs of students, enables content consistency and standardization (Berke& Wiseman, 

2003). Early on; ubiquitous learning was used for tourist and museum guides which 

people got information about his/her current position (Bomsdorf, 2005). For instance, 

an electronic guidebook is used as an interactive science museum which people 

experience the technology support during their exploration and it combines the web 

based system with text, images, digital audio and video (Hsi, 2002).  

Various Supporting Devices in UL 

Wireless networks and mobile devices are included in ubiquitous computing and 

mobile learning. Except mobile devices, wirelesses LAN (Local Area Network), 

GPRS (General Packet Radio Service), Bluetooth technologies, GSM (Global System 
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for Mobile Communications) are assistive technologies for mobile learning (Peng & 

Su & Tsai, 2009). RFID (Radio Frequency Identification) technique which is an 

assistive technology for outdoor learning and ubiquitous learning will be used widely 

in the future (Chen & Huang, 2012). U-learning environment is a system and it is 

supported with those devices: PDAs, Mobile phones, portable computers and tablet 

PDAs. Its’ system is defined with three elements Content Producer System, Service 

Provider System, and Content Consumer System and (Sung, 2009). Jones et. al. 

(2004) defines the components of ubiquitous learning;  

Microprocessors: Students’ PDA gets the information by the support of sensor. 

ULE Server Module: This module runs the network resources. 

Wireless technology: Bluetooth and Wi-Fi are included in this technology.  

Sensors: They are used to arrange movement and light intensities.  

Taylor, (1980) asserted that computing has a great role in human learning and 

its’ future role is wondered by educators. Computer usage is divided in to three parts; 

1-Computer as tutor: Student is controlled by the computer. 

2-Computer as tool: Students use it to meet their needs. 

3-Computer as tutee: Students or the teachers learn programs to use the 

computer. 

On the other hand; Roschelle (2003) is in the idea that technological devices for 

education are not controlled and programmed by students or the teachers. Recently, 

mobile learning has become one of the most popular trends with the movement of 

wireless communication. Technology such as RFID (Radio Frequency Identification) 

may provide positioning services (Tan & Liu & Chang, 2007); which a system used 

by the researches to find out students’ learning in a museum with two personal digital 

assistants (PDAs) (Yatani, et.al. 2004). PDAs for u-learning support students to gain 

self-efficacy but there should be much more researches about PDAs influence on 

students’ behaviors, learning processes and learning performances (Tsai & Tsai, C. & 

Hwang, 2010). Qr codes are another software tools in ubiquitous learning 

environment and often called as 2d codes/2d barcodes/mobile codes. They are matrix 

barcodes and mobile phones/smartphones read them with a free application (Ashford, 

2010). Qr (quick response) codes are firstly used by a Japanese company Denso-Wave 

in 1994 and it was applied in vehicle parts manufacturing (Rouillard&Laroussi, 2008). 

Qr codes are used in educational field, for instance in a research students are given Qr 

codes to get information from HELLO (Handheld English Leaning Organization) 

server to complete their pervasive learning task (Liu & Tan & Chu, 2010). 

Contextualized Effective Teaching Strategies with Ubiquitous Learning 

Ubiquitous learning environment is applied in many different teaching areas 

such as physics, English language acquisition, mathematics, and so on. Ubiquitous 

learning environment is conducted to many students with many different experiments 

to explore new discussions in education. A context aware ubiquitous leaning 

environment is carried out with PhD students to perform single-crystal x-ray 

diffraction operations. Experiments revealed that innovations in science environment 
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are practicable and effective in educational settings and many other u-learning 

systems should be conducted to discover new impacts (Hwang et. al. 2009). 

There are many points to consider about mobile learning such as being portable, 

low budget and accessible. Students and teachers should be mutually engaged to the 

social environment in other words practices should be learner centered, assessment 

centered and knowledge centered; communication features should be created 

appropriately (Roschelle, 2003). Findings show that ubiquitous cooperative learning 

is applicable and advantageous on deepening learners’ knowledge and 3G wireless 

network and synchronous tools are the most usable network and tools in a ubiquitous 

learning environment (Huang et. al., 2008).Sung (2009) developed a ubiquitous 

learning environment to combine the adaptive learning environment with ubiquitous 

computing with mobile devices. In the u-learning environment it is seen that the 

system is favorable for multimedia learning environment and innovative learning 

environment. Learning through ubiquitous environment is popular in educational 

settings because experiments proved the applicability of handheld devices in 

collaborative learning. For instance group area network is used within learners to 

connect with wireless technology which is assistive in collaborative learning tasks 

(Chen et. al., 2008). In spite of their positive impacts on educational settings, mobile 

learning system may have restrictions such as not getting the real-time in historical 

sites, endangered animal habitats and geological landscapes. Information technology 

to improve learning is developed to support teachers deliver topics on site and help 

students to understand information (Liu et. al, 2009). Scientists do not always search 

the innovative effects of ubiquitous learning, they sometimes emphasize on the 

restrictions of it. They assert that students might get excited because of a deficient 

guide or lack of learning information/tools. A mind tool is created with a knowledge 

engineering approach to confront this problem (Chu et. al.,2010).  

Conclusion 

Ubiquitous learning environment is as seen, becoming more popular day by day. 

Instructors, learners and business people prefer ubiquitous computing and learning 

since it is usable anywhere and anytime we want. Well-designed software may be an 

assistive technology for students’ literacy development, reading skills and writing 

skills on the other hand technology will not take the place of good teaching (Connor 

et. al., 2014). It is clearly seen that assistive technology is part of educational 

environment and students get involved in to the lecture easily if there is well-designed 

software. Students may learn from many different sources but technology sometimes 

is not enough for a learning environment. Technology is applicable in problem solving 

areas since students may have the chance to create abstract topics with technological 

support (Jong, 2014). Teacher should give feedback, use the proper method and 

motivate students in a positive way. Learning is impacted from many different styles 

of students’ motivation styles, cognitive discrepancies and prior knowledge. That’s’ 

why adaptive learning technology is created to balance that dividedness by giving 

suitable information, feedback, materials and necessary recommendations (Graf & 

Kinshuk, 2014).   

While learning a task, technology is nowadays definitely the major assistive 

material for a student. Students can create their graphics, do their assignments in an 

enjoyable way also it distracts them from the monotonous, traditional way. Ubiquitous 



127 A Brief Review of Ubiquitous Learning 

learning environment makes them feel relaxed and motivated. Of course the main 

advantages in using computers cannot be denied that a task that may get longer to do 

by hand writing conversely, with a handheld device it takes a shorter period of time 

which leads us to do our assignments, data organization and presentations, creation 

and editing of documents, calculations, graphics and the other necessary deals with a 

great convenience. 

Technology-based learning carries out a great role to limited capacities, 

enhancing their visual and auditory information throughout a practical way and taps 

into multiple learning strategies. A research done with students how ubiquitous games 

in an English listening and speaking course impact students’ learning. Liu and Chu 

(2010) prepared an effective learning environment with a quasi-experimental design. 

They find that self-learning and cooperation will support their satisfaction and 

learning. A future research may be conducted with secondary high school students to 

find out whether ubiquitous learning environment increases secondary high school 

students’ phrasal verbs knowledge and to receive their opinions about the process. 

Aren’t there any limitations of ubiquitous learning? May we say that is it better than 

traditional teaching methods? How will the dyslexic or disabled students are going to 

use it? There are many questions to be answered but the proof of usable technological 

devices’ positive impact on students and teachers cannot be denied.  
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