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COVID-19 pandemic is the challenge for all of us in 2020. It also 

makes the learning technology important to help teachers and students 

overcome this crisis while most of the schools were shut down from 

March 2020. After a year passes, the technology has been proved for 

supporting teachers teaching the courses online or in hybrid mode as 

well as students interacting with their friends. 

The Bulletin of Technical Committee on Learning Technology was 

resumed last year during the pandemic. The editorial board was 

reformed in June 2020 and published the first issue in September 2020. 

The current submission statistics show that authors receive the first 

decision notification in average 23.91 days, and for the accepted 

articles the authors get the acceptance notification in average 43.04 

days. The accepted articles are published online in average 70.75 days 

after they were submitted. The associate editors and executive 

reviewers have worked hard in recruiting articles that can help teachers 

and provide high-quality reviews for them; the managing editors 

monitor the submission process and ensure all articles following the 

guidelines and publish the articles for open access in both PDF and 

Web forms in a timely manner. Without their efforts, the bulletin 

cannot resume and publish high quality articles as valuable resource 

for teachers and researchers and help them during the pandemic. 

In 2021, the bulletin aims to keep serving as a channel and reliable 

resource to deliver the most up-to-date information in learning 

technology area. After the rigorous review process, six articles were 

selected to publish in this issue, including two articles in Emerging 

Learning Technology, one article in Book & Report Reviews, one 

article in Collaboration Opportunities, and two articles in Event Info 

& Call for Event Host. 

The first article, entitled “A historic site and museum guide system 

based on wearable mixed reality: effects on students’ situational 

interest,” in Emerging Learning Technology was written by Chin and 

Wang. This work presents a mixed reality (MR)-based wearable guide 

system which helps students learn MR virtual materials about a historic 

site in northern Taiwan. With the wearable guide system, students can 

use hand gesture to control, such as switch screens and dragging 

materials, in their learning pace. The results indicated that the proposed 

system positively increased learners’ situational interest.  

The second article in the Emerging Learning Technology section is 

“Smartzoos – Learning through creating artifacts with mobile learning 

application,” written by Mettis and Väljataga. The article presents the 

design of the SmartZoos, a mobile application for creating outdoor 

learning tracks. Students can follow a premade learning track by 

solving the tasks retrieved from the repository; they can also create a 

new track by selecting activities from repository or design new activity 

items to form a meaningful track. The authors evaluated students’ and 

teachers’ experiences with activities that were carried out at the zoo, 

using the proposed mobile application. Both articles provide 

innovative applications for learning through technologies, which are 

useful for the relevant researchers. 

In Book & Report Reviews section, the article reviews the content 

of a book, entitled “Blockchain Technology Application in Education,” 

and discusses the connection between chapters of the book. It offers a 

very interesting and educational overview of the book, followed by 

assessment of its content and some suggestions. Such brief review on 

the emerging technology of Blockchain could help readers in the field 

of education to have a clear vision on how such technology can be 

employed to improve education.  

The article published in the Collaboration Opportunities section 

aims to increase the students’ interaction and immersiveness through 

the use of Virtual Reality (VR). Specifically, it develops virtual 

immersive experiences using real-world content (360-degree media), 

synthetic content (computer-generated), or a mix of these two to help 

Indian students learn about historical areas, such as Great Buddha 

Statue Raj Ghat Smadhi of Mahatma Gandhi. The authors further call 

for collaborations to increase the usability of their applications by 

making it a cross-platform or by also using it with different learning 

scenarios, including while using digital open textbooks. 

Two important international events are introduced in the Event Info 

& Call for Event Host section. The first one is the 21st IEEE 

International Conference on Advanced Learning Technologies 

(ICALT 2021), an annual conference organized by IEEE Computer 

Society and IEEE Technical Committee on Learning Technology. The 

conference aims to bring together people interested in the design, 

development, use and evaluation of technologies that could be 

potential foundations for future e-learning systems and technology 

enhanced learning environments. Being held online (July 12-15, 2021 

in GMT), ICALT 2021 features 13 tracks as well as Doctoral 

Consortium on various thematic topics and serves as an effective venue 

for researchers around the world to get inspired.  

As an annual international forum for researchers, practitioners and 

policy makers in the Chinese communities for the worldwide 

dissemination, Global Chinese Conference on Computers in Education 

(GCCCE) provides a channel aiming at sharing of research ideas 

addressing computers in education. GCCCE 2021, jointly organized 

by The Education University of Hong Kong, Beijing Normal 

University, National Taiwan Normal University, and National Institute 

of Education, Singapore, will be held in a blended mode on September 

11-15, 2021 in GMT+8. With nine theme-based sub-conferences, 

GCCCE 2021 welcomes submission (full paper, short paper, and 

poster) in English as well as Chinese in the field of computers in 

education. 

Finally, the editorial board wishes the readers and their family stay 

safe and healthy. We will maintain the article quality of the bulletin 

and deliver the most recent learning technology information to our 

readers in 2021.  

Editorial 

Maiga Chang , Rita Kuo , Jun Chen Hsieh , Jerry Chih-Yuan Sun ,  

Danial Hooshyar , Ahmed Tlili  

This work is under Creative Commons CC-BY-NC 3.0 license. For more 
information, see https://creativecommons.org/licenses/by-nc-nd/3.0/ 
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Abstract—This study proposed a mixed reality (MR)-based wearable 

guide system that enables students to learn MR virtual materials found 

throughout their real-world surroundings. This system adopted the 

HoloLens to realize a MR learning environment for facilitating hands-free 

use and avoiding interference with students’ attention while walking around 

a historic site or museum. The goal of this study focuses on whether the 

MR-based wearable guide system is capable of raising students' situational 

interest when it is used in historic site and museum education. The 

situational interest scale, which consists of novelty, challenge, attention 

demand, instant enjoyment, exploration intention and total interest, is 

adopted to measure the learning interest of the students towards the 

proposed system. This study employed two museums as its research site and 

examined a total of 30 university students. The experimental results of this 

study indicated that situational interest has a positive effect, especially total 

interest and novelty dimensions. Therefore, the proposed system was able to 

effectively offer the feeling of freshness to the students and enhance their 

engagement when they encounter learning activities in a museum 

environment. For such informal learning environments, we believe that the 

proposed system can strengthen the interaction and the immersive 

perception between visitors and exhibition items. 

 

Index Terms—Wearable computers, augmented reality, virtual 

reality, mobile learning 

I. INTRODUCTION 

Historic sites and museums generally are referred to as informal 

learning environments where visitors can freely attend and, thus, 

discover historical information [1, 2]. Such places are used to preserve 

many historical objects or physical artifacts from the past to the 

present, and also are considered as the heart of cultural values from the 

past [3]. Visiting historic sites and museums enables people to 

understand their history and also raise their long-term impression of 

historical events [4, 5, 6]. However, learning in historic sites and 

museums often involves change in background knowledge as visitors 

move from one historical object to another one. This situation easily 

interrupts the learning process of the two historical objects. In order to 

provide visitors with seamless and immersive learning experiences of 

historic sites and museums, mobile technologies are used to support 

visitors’ access to information regarding historical objects while 

moving between physical objects [7, 8, 9]. Such technologies not only 

help visitors to learn on the move, but also give visitors more direct 

 
Received August 31, 2020, Accepted October, 22, Published online 

December 31, 2020. This project is financially sponsored by the Ministry of 

Science and Technology MOST 108-2511-H-031-001-MY2. 

K. Y. Chin., was with Aletheia University, New Taipei City, Taiwan. She is 

now with the School of Big Data Management, Soochow University, New 

Taipei City, Taiwan. (corresponding e-mail: kychin.scholar@gmail.com). 

C. S. Wang., is with the Department of Computer Science and Information 

Engineering, Aletheia University, New Taipei City, Taiwan. (e-mail: 

cswang@mail.au.edu.tw). 

This work is under Creative Commons CC-BY-NC 3.0 license. For more 

information, see https://creativecommons.org/licenses/by-nc-nd/3.0/. 

interactions with physical objects and more personal learning 

experiences. 

With the current prevalence of personal mobile technologies, the 

integration of the Internet of things (IoT) and wearable devices into 

historic site and museum education is considered as one of the leading 

directions within next 5 years [4,10]. The global market for wearable 

devices grew by 82.3% in the year 2019 and is also anticipated to reach 

a new high of US$118.9 million devices shipped, according to new 

data from the International Data Corporation (IDC) and Worldwide 

Quarterly Wearable Device Tracker [11]. Ramon T. Llamas [11], 

research director for IDC's Wearables Team, pointed out that the year 

2019 marked a strong step forward for the wearables market 

worldwide. Media Lab [12] asserted that wearable devices break the 

limitation of computer use and allow users to wear the computer on 

their bodies like normal clothing or eyeglasses. They also highlighted 

that wearable devices allow interaction based on the context of the 

situation. In other words, wearable technology usually incorporates 

smart sensors which are used to collect and measure the wearer’s 

personal data, further giving them a more sophisticated and 

personalized experience [4, 10, 13, 14]. 

Some studies have developed applications of wearable devices in 

different fields, such as self-monitoring health management, medical 

education, and military training [15, 16, 17]; however, there are still 

relatively few applications of wearable device used in the field of 

historic site and museum education [4,18]. For example, Leue et al. 

[18] used Google Glass to simplify augmented reality (AR) 

application, which overlays virtual information on Google Glass for 

enhancing visitors’ learning outcomes within art gallery environments. 

The results of the study showed that the use of wearable devices with 

hands-free operation provides more personalized and convenient 

learning experience when compared with the audio guide. The authors 

also asserted that Google Glass helps visitors to see connections 

between different paintings and further enhances visitors’ knowledge, 

understanding, and interest. Yu et al. [4] used Google Cardboard and 

personal smartphones to develop an AR-based online wearable guide 

for supporting higher education and museums. The results of the study 

indicated that the proposed system can give a better situational interest 

and learning retention when compared with the audio guide. They also 

indicated that the hands-free feature of the proposed system is able to 

strengthen the interaction and the immersive perception between 

learners and exhibition items. 

Although previous studies have used wearable devices in galleries 

and museum education, the adoption of wearable device in real-world 

learning environments is still challenging [4, 18, 19]. Johnson et al. 

[10] predicted a development timeline for the use of wearable devices 

in museum education, the timeline presents at least three years gap 

between the introduction of wearable devices in higher education and 

museum environments. It is easy to understand that due to the novelty 

factor of wearable devices, research focusing on these cutting-edge 

devices is scarce and difficult.  

Moreover, various interests, such as active engagement, 

concentrating attention, and one’s learning strategies play an 

important factor in determining human behavior in the learning 

A historic site and museum guide system based on wearable mixed 

reality: effects on students' situational interest 

Kai-Yi Chin , and Ching-Sheng Wang  
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process [4]. It also influences human emotional engagement in 

learning activities or tasks, and the extent of engaging in deeper 

processing [20]. Some researchers considered that interest is an 

interaction between an individual and an environment; thus, this 

interest can be classified into personal interest and situational interest 

[21, 22, 23]. Specifically, situational interest refers to interest triggered 

by environmentally activated and context-specific situations, further 

enhancing a learners’ need to acquire knowledge when they interact 

with a specific situation [4]. Situational interest has currently been 

shown to positively influence cognitive performance, focus attention, 

and enable the integration of information with prior knowledge; thus, 

promoting and enhancing levels of learning [24, 25, 26]. 

Therefore, the use of wearable devices in galleries and museums 

might enhance interaction between supplementary multimedia 

information, physical exhibits, and the situational interest of learners, 

helping them to achieve a deeper understanding. The aim of this study 

is to combine mixed-reality (MR) learning material with wearable 

guides in order to facilitate historic site and museum education, and 

also further assess how wearable devices enhance visitors’ situational 

interest in such learning environments. We hope that this study will 

contribute to the gap in research by investigating the opportunities of 

using wearable technologies to enhance learning performances within 

historic sites and museums. 

II. LITERATURE REVIEW 

A. Wearable devices for learning 

Wearables devices refer to the integration of computing technology 

into a gadget that can be worn on the body, such as smart watches, 

sensor bands or similar devices. These devices usually incorporate 

smart sensors, connected to wearers, which can be used to measure 

personal data, track physiological information, as well as help them to 

achieve goals [4, 11, 12, 14]. For example, sensor bands can collect 

users' health-tracking data from the sensors that are embedded within 

it, and may offer a less intrusive means of monitoring their health [11, 

12, 14]. Rhodes [27] defined five characteristics of wearable devices, 

including “portable while operational”, “hands-free use”, “sensors”, 

“proactive”, and “always on, always running”. This means that 

wearable devices not only perform many basic computing functions, 

such as laptops and smartphones, but also provide more comfortable 

and easier to integrate computing services into users’ lives without the 

need for additional electronic devices. 

Currently, there are many studies attempting to integrate wearable 

devices into formal and informal learning environments as well as 

understand how wearable devices can be used to improve educational 

activities, particularly head-mounted displays [16, 19, 28]. For 

example, Lin et al. [19] proposed a head-mounted spherical 

video-based virtual reality (VR) guide system for university library 

learning. Their experimental result revealed that the proposed system 

has a positive impact on students’ learning motivation and germane 

cognitive load as compared with the traditional mobile guide system. 

Ray and Deb [29] developed a VR-based wearable system through the 

use of Google Cardboard and personal smartphones to improve 

classroom teaching. The experimental result found that using the 

proposed system not only improves the learning process, but also 

enhances students’ participation in learning. Incekara et al [30] used an 

accurate form of a wearable MR device for preoperative neurosurgical 

planning. Their experimental result found that learning brain tumor 

surgery planning with the head-mounted display was no different from 

standard neuronavigation in the operating room. This study offered 

proof of the clinical feasibility of wearable devices for brain tumor 

surgery planning in the operating room. Westerfield et al. [31] 

proposed an intelligent AR-based training system with the 

head-mounted display for learners to learn and retain assembly skills. 

Their evaluation found that such a teaching method can generate a 

beneficial educational effect in hardware components assembly 

courses. 

Based on the foregoing, head-mounted displays are very suitable 

for the related applications of VR, AR, and MR. In the case of VR, AR, 

and MR heads-up displays, wearable devices are able to provide a 

wealth of new educational opportunities, enhancing the world around 

wearers [11, 12, 14]. MR refers to the use of a medium that merges real 

and virtual worlds to produce new environments and visualizations in 

which physical and digital objects co-exist and interact in real time 

[32]. This innovative technology provides a framework to position real 

and virtual worlds to develop new paradigms that allow for 

visualizations at different scales and the design of comparative mixed 

reality pedagogy across multiple disciplines [32, 33, 34]. Put simply, 

this means that MR is a hybrid of reality and VR and encompasses 

both AR and augmented virtuality (AV) by using immersive 

technology [32]. MR technology is already being applied to many 

different domains, including art, entertainment, military training, and 

medical and health education, among others [33, 35, 36]. 

Hughes et al. [36] considered that MR technology is suitable for 

real-world applications that usually require complex scenarios or 

content issues. Through the use of MR technology, the study 

developed a diverse urban terrain application for military training, 

situational awareness, and community learning; and the authors found 

that such method can significantly increase the entertainment, 

educational, and satisfaction levels of human experiences [36]. MR is 

a useful tool for educational training and application [33, 36]. 

Therefore, in this study, we chose to use a pair of smart glasses to 

realize a MR learning environment for facilitating hands-free use and 

avoiding interference with students’ attention while walking around a 

historic site or museum. 

B. Microsoft HoloLens 

Microsoft HoloLens is a pair of mixed reality smart glasses 

developed and manufactured by Microsoft Company. This device was 

the first head-mounted display running the Windows MR platform 

under the Windows 10 computer operating system [37, 38]. It has an 

adjustable and cushioned inner headband, which can fit the HoloLens 

on users’ heads and tilt their heads to different sides [37, 38]. Many of 

  
Fig. 1. Microsoft HoloLens. 
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Fig. 2. System structure of the MR-based wearable guide system. 

 
the sensors and related hardware are embedded in front of the 

HoloLens, including the processors, cameras, and projection lenses. 

The visor of the HoloLens is tinted and it can display virtual contents 

or projected images in the lower half, as shown in Figure 1. 

Moreover, the HoloLens is able to track wearers’ movements, 

watch their gaze and transform virtual contents by blasting light at 

wearers’ eyes [39, 40]. Because it tracks the location of the wearer, the 

HoloLens wearer can use hand gestures and their finger to interact 

with virtual contents; that is to say, the HoloLens has plenty of sensors 

to sense the wearer’s movements in a space. It uses this information 

along with layers of colored glass to create virtual contents that the 

wearer can interact with [39, 401]. Therefore, the HoloLens wearer is 

able to see the real-world and interact with virtual contents at the same 

time, and they also can walk around and talk to others without 

worrying about bumping into walls [39, 40]. 

Hence, this study attempted to adopt Microsoft HoloLens in historic 

site and museum education. Through the introduction of the HoloLens, 

an intuitive learning environment can be created in such a way that 

users are provided with hands-free devices; therefore, they can use 

their hands to interact with the MR-based learning contents. In other 

words, the HoloLens creates a more ideal immersive environment that 

enables users to view 3-D virtual objects, navigate whole physical 

artifacts, and interact with virtual content in real time without any 

interruptions. In a way, it can help museum visitors obtain a 

context-specific experience from environmental activation, understand 

the learning content of exhibitions on a deeper level, and further 

enhance visitors’ situational interest during physical education. This 

study hopes that such a learning method will avoid interfering with the 

learning process of students when walking around a historic site or 

museum as well as accelerate the integration of wearable devices into 

informal learning environments. 

C. Situational Interest 

Situational interest concerns information that is of temporary value, 

environmentally activated, and context-specific, which includes 

text-based interest, task-based interest, and knowledge-based interest 

[20, 21]. Text-based interest is regarded as aspects of text used to 

affect learners’ interest; task-based interest concerns task 

manipulations or encoding instructions that can increase learners’ 

interest; knowledge-based interest is regarded as aspects of the 

learners’ knowledge base that are used to enhance learners’ interest 

[20]. Hidi and Renninger [24] suggested that the development of 

learning interest is based on the foundation of situational interest, 

which can support learners in gradually building up a long-term 

individual interest over time; meanwhile, situational interest can be 

regarded as a kind of spontaneous interest that fades away as rapidly as 

it emerges, and is always generated by place-specific situations [20]. 

According to the above-mentioned descriptions, the learning 

environment is a critical factor for developing learners’ situational 

interest [4, 41]. Garcia et al. [41] emphasized that the learning 

environment is able to develop students’ situational interest, and 

teachers can lead students’ feedback on situational interest through the 

use of different teaching methods, which can increase classroom 

attention and interaction. In this manner, teachers might could evoke 

students’ curiosity in the learning environment, and thus, grasp and 

maintain their attention [35]. 

In order to verify situational interest in physical education, Chen et 

al. [42] developed a scale of situational interest that is used to 

understand how students perceive physical activities. This scale 

consists of six dimensional sources: novelty, challenge, attention 

demand, instant enjoyment, exploration intention, and total interest 

[42]. “Novelty” is conceptualized as the size of the gap between 

information that is known and unknown; “challenge” is defined as the 

level of difficulty relative to an individual ability; “attention demand” 

is represented as the power of stimulation offered by the activity; 

“instant enjoyment” is defined as the degree of enjoyment experienced 

during the activity; “exploration intention” is conceptualized as the 

mental disposition to exploration; “total interest” is defined as eliciting 

learners’ overall evaluation of situation interest in the activity [4, 42]. 

Therefore, this study attempts to investigate whether the MR-based 

wearable guide system for historic site and museum education is able 

to trigger situational interest. We also adopted the scale of situational 

interest proposed by Chen et al [42] to evaluate learners’ situational 

interest when they used the proposed system during physical activities. 
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Fig. 3. The example of multimedia materials displayed on the HoloLens. 

 

III. RESEARCH METHODOLOGY 

A. The MR-based wearable guide system  

The MR-based wearable guide system was developed using C# and 

Microsoft SQL server, and is compatible with Windows 10 platform. 

Students using the HoloLens pre-installed with the proposed system 

can learn the MR-based learning contents found throughout their 

real-world surroundings. 

Figure 2 shows the structure of the MR-based wearable guide 

system that was used to introduce the history of two museums 

including the Oxford College of Taiwan and the Presbyterian Church. 

It consists of a GPS mechanism, a materials display mechanism, a 

hand gesture control mechanism and a learning portfolio mechanism, 

as well as a remote database that provides multimedia materials for 

individual wearers and records their personal profiles. When the GPS 

mechanism detects the location of wearers that have available 

MR-based learning contents, the corresponding multimedia materials 

of the historical object is accessed from the remote database. Once the 

download of multimedia materials is complete, the materials display 

mechanism employs the Learning GUI to display the relevant learning 

content onto the visor of the HoloLens. The multimedia materials are 

composed of videos, images and 3D virtual objects, as shown in the 

bottom of Figure 3. 

The hand gesture control mechanism enables wearers to control the 

learning materials by using their hand (e.g. switch screen, drag or 

touch material, etc.), allowing for more control over their learning 

pace. Figure 4(a) shows that the wears how to use his/her hand to drag 

the multimedia materials; Figure 4(b) show that wears how to use 

his/her hand to switch to the homescreen of the Hololens. Then, the 

learning portfolio mechanism can monitor the overall learning process 

of individual wearers, which is recorded in the remote database. 

B. Research participants  

This study was conducted with the consent of a professor of the 

“History and Religions of Tamsui” curricula that was taught at the 

Aletheia University in northern Taiwan. The course is officially 

offered through the general education center of this private university, 

and it was specifically created to introduce historical monuments 

located in the north of Taiwan. In this curricula, the targeted museums 

were used to present important artifacts and historical contributions 

left behind by Dr. Mackay, as well as introduce his personal stories. In 

this study, the MR-based learning contents are designed for describing 

the impressive lifetime achievements of Reverend George Leslie 

Mackay and his various contributions to Taiwanese culture and  

 

 
(a) Drag the 3D virtual object 

 
(b) switch to the homescreen 

Fig. 4. The example of using hand to control the learning material. 
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Fig. 5. Students using the MR-based wearable guide system. 

 
society. As museums are informal learning environments, this study 

recruited 30 university students (17 men and 13 women) who were at 

least 20 years of age and willing to participate in the experimental 

activities. No students were privy to the instructional method in 

advance.  

C. Experimental design  

At the start of the experimental procedure, all student participants 

were asked to sign a consent form that indicated their willingness to 

participate in the study, and that they could also withdraw from the 

experimental process at any time. After 10 min of instruction on the 

use of the equipment and ensuring that the devices were working 

normally, a learning activity of approximately 30 min was conducted 

for each student. Since we only had three pieces of equipment, this 

study divided all student participants into ten sub teams to circumvent 

disturbances caused by other external factors, such as defective 

devices, unstable wireless connections, or a limited amount of learning 

spaces and equipment, to mention a few. Each sub-team was overseen 

by two researchers who monitored each step during the learning 

activity and guided the students to finish visiting the route. 

Student participants wore the HoloLens on their heads and moved 

freely within two museums during the learning activity as shown in 

Figure 5. Eight MR-based learning contents were presented to the 

students, which included video introductions, photographs and 

descriptive text, and 3-D synthetic objects like historical building 

models. After the learning activity, each student was required to take 

10 minutes to complete the questionnaire that surveyed their 

situational interest. In the final step of the study, we invited eight 

student participants to provide some feedback relating to their 

individual experience with the instruction method, and each student 

was interviewed for 5 to 10 minutes in order to offer their feelings 

about using the proposed system.  

D. Research instruments  

This study designed a questionnaire on students’ learning interest by 

referring to the definition of situational interest scale developed by 

Chen [42]. We also modified activity names in accordance with the 

experimental situation. Six dimensions of situational interest were 

measured in the questionnaire: “Novelty”, “Challenge”, “Attention 

demand”, “Instant enjoyment”, “Exploration intention” and “Total 

interest”. It consists of 24 items on a conventional 5-point Likert-scale 

and each dimension is represented by four items. The Cronbach’s 

alpha value of each dimension was 0.89, 0.95, 0.89, 0.89, 0.90, and 

0.89, respectively. These values show good reliability in internal 

consistency. Through the use of the questionnaire survey, we hope that 

the MR-based wearable guide system is helpful in triggering the 

situational interest of university students with its novelty and 

uniqueness. 

IV. EXPERIMENTAL RESULTS 

As mentioned previously, this study adopted the situational interest 

scale to evaluate the learning interest of the students towards the 

proposed system. The experimental results of the situational interest 

scale have been summarized in Table I. 
 

TABLE I  

THE RESULTS OF SITUATIONAL INTEREST SCALE 

Variables M SD 

Novelty 4.50 0.50 

Challenge 3.86 1.02 

Attention demand 3.88 0.65 

Instant enjoyment 3.98 0.73 

Exploration intention 3.76 0.77 

Total interest 4.26 0.56 

 
Table I shows that the mean value of the total interest dimension is 

4.26, so generally speaking, the overall situational interest of students 

was promoted with the MR-based wearable guide system. The highest 

mean score yielded was seen for the novelty dimension (M = 4.50), 

conceptualized as the size of the gap between familiarity and 

unfamiliarity, and it has a function to motivate human beings’ 

exploratory behavior [4, 39]. From the interviews of the students, all 

participated interview students indicated that because of the hands-free 

operation of the devices, they can directly touch and move multimedia 

materials using their hand. They were surprised by such learning 

method and considered it easy to use and master. Five participated 

interview students indicated that the proposed system was able to 

effectively provide the feeling of freshness to the participants and 

enhance their engagement when they encountered learning activities in 

a museum environment. 

The lowest mean score was obtained from the exploration intention 

(M = 3.76) regarded as the mental disposition for exploration, and also 

representing the power of stimulation that can likely arouse a learner's 

instant perception of situational interest in the learning activity [4, 42]. 

From the interviews of the students, three participated interview 

students indicated that the HoloLens was too heavy for them, so they 

could not wear it for a long time when walking around the museum. It 

is possibly why the participants were unwilling to explore more 

learning contents through using the proposed system as it could have 

caused the split-attention and frustrating effects observed. 
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V. CONCLUSION 

This study explored whether the MR-based wearable guide 

system is feasible in stimulating students' situational interest when 

used in historic sites and museum environments. In summary, the 

hands-free features of the proposed system and the MR-based 

museum guide capabilities were successfully applied to museum 

education. With regard to learning interest, the experimental result 

showed a positive effect with the overall situational interest, 

especially in the novelty and total interest dimensions. The novelty 

dimension is related to past experience and newly obtained 

information [19]. During the learning activity, the MR-based 

wearable guide system enables students to interact with multimedia 

materials with hands-free operation and view 3-D virtual objects 

through ones’ own eyes; thus, the proposed system creates an 

intuitive learning environment that provides students with a feeling 

of novelty, which is not a common experience. This situation was 

also presented from the interviewed results; the students expressed 

that they felt freshness and uniqueness when they used the proposed 

system to learn the content of historical objects, which might 

facilitate the effect of raising total interest dimension. Several 

previous studies have similarly reported that overlaying virtual 

materials on head-mounted displays for physical education might 

significantly increase the elements of novelty and total interest within 

situational interest [4, 19]. Hence, such result proved that our 

MR-based wearable guide system can be effectively used in historic 

site and museum education, and can enhance the immersive 

perception between visitors and physical objects. 

Each Microsoft HoloLens costs 3500 US dollars, which is an 

expensive device for historic site and museum education. This 

creates a situation where the goal of universal use of wearable 

devices for historic site and museum may not be easily achieved. We 

believe that the HoloLens is more suitable for special exhibition 

contents, in which visitors need to deeply interact with and 

understand physical objects. It is recommended that future works 

related to this topics focus on what kind of learning contents would 

be appropriate for the introduction of the HoloLens. Moreover, it is 

necessary to further evaluate students’ learning performance in 

quizzes before/after learning activities. This statistical analysis can 

be used to explore whether the MR-based wearable guide system is 

helpful in regard to learning effect or any other novelty effect. 
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Abstract—In education it is common to use mobile applications for 

learning at school and maybe even at museums or parks near the school. 

However, using technology for outdoor activities in an uncommon 

environment, for instance at the zoo, is challenging especially for teachers 

and also for students. It is important to equip them with means that support 

their learning in this complex situation. Two case studies were conducted 

where students and teachers evaluated their experience about activities that 

were carried out at the zoo with Smartzoos app. The results of these two 

cases show that Smartzoos has a potential to be implemented with high 

school and university students despite some typically occurring 

technological and administrative challenges. However, the learning design 

must be re-considered in order to reduce students’ challenges and to 

provide meaningful learning experiences. Designing and developing a few 

additional functionalities for the piloted mobile application can eliminate 

the majority of the reported challenges of teachers and students. 

 

Index Terms—mobile learning, outdoor learning, mobile apps 

I. INTRODUCTION 

A variety of mobile technologies such as smart phones, tablets 

with thousands of dedicated applications, various measuring devices 

(Globisens, Vernier sensors, etc.) allows students to take learning 

outside the classroom walls and support inquiry about different 

phenomena in authentic contexts. Bringing mobile technologies into 

education new forms of learning emerge opening up innovative 

contexts and ways for creating and constructing knowledge 

individually or in groups [1]. Mobile technologies are personal, thus 

intriguing users to take control over their activities and guide them to 

create or curate different artefacts on their own. 

 Like in classrooms, taking learners outside also requires structure 

and frame for designing learning experiences in different locations 

with a variety of tasks, etc. For that purpose a mobile application is 

needed that allows to create learning experience in authentic settings 

by teachers, but also by learners themselves. Within the context of a 

SmartZoos project (funded by the Interreg Central Baltic Program), 

which aimed at developing zoos of the Central Baltic region 

(Helsinki Zoo, Tallinn Zoo, and Skansen) a web-based and location-

based application for creative adventure and authentic learning with 

mobile devices was developed.  

The study focuses on the following research questions:  
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 How to design a mobile application that facilitates learning 

through creating artefacts? 

 

 How to support students in the learning process? 

II. LEARNING THROUGH CREATING ARTEFACTS WITH MOBILE 

APPLICATIONS 

Mobile learning is defined as learning that combines interpersonal 

communication, use of technology, location and context choices [2]. 

Mobile learning allows to take learning activities outside the 

classroom to discover various authentic physical environments. Many 

studies about the use of mobile learning have shown positive results 

[3], [4], [5], [6]. Mobile devices bring along a set of different 

phenomena to education such as individuality, connectivity, context 

sensitivity, mobility, content setup, collaboration, games, and data 

collection [7] providing new ways of socializing, networking and 

knowledge acquisition [8]. As mobile technology is inherently 

personal, it expands learners’ control and ownership over goals and 

learning experiences [9], supports situational and site-specific 

learning experiences [1] and learning in, about and through context 

[10]. Although mobile technologies have a great potential to change 

learning and teaching practices and support various learning 

activities, such as exploring, discussing, recording, capturing data, 

building and modeling, sharing, testing, adapting, reflecting, creating, 

curating etc. [1], however, the majority of mobile application designs 

follow traditional, behaviourist pedagogical models [11], [12]. 

According to [13] it is important to integrate the aforementioned 

activities into learning and teaching practices giving an active role to 

learners. In that way learners become knowledge creators instead of 

knowledge receivers. 

The concept learning through creating is not new and similar 

concepts such as learning through the authoring of user-generated 

content [14], [15] etc., learning through making [16], learner as a 

creator and designer [17], [18], [19], [20], learning through 

collaboratively constructing artifacts of various kind (ideas, practices, 

models, representations, etc.) [21]. The aforementioned approaches 

emphasize learners as active participants in knowledge building, in 

which learning happens through curation, modification or authoring 

digital or physical artifacts individually or in groups.  According to 

[22], knowledge building stresses the importance of an idea 

(conceptual artifact) advancement, expansion and improvement; and 

the ability of students to develop cultural or conceptual objects. In 

this way learning will be more personalized and at the same time 

engaging for learners as they have obtained control over their 

knowledge acquisition process. 

III. SMARTZOOS - A MOBILE APPLICATION FOR CREATING OUTDOOR 

LEARNING TRACKS 

A SmartZoos mobile application was developed within the project 

SmartZoos (funded by the Interreg Central Baltic Program) for three 

zoos in the Central Baltic Region. The application consists of an 

Smartzoos - Learning through creating artefacts with mobile learning 

application 
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online tool for composing and conducting location-based GPS tracks 

that incorporate a selection of activity items with interactive 

questions and an online repository of created tracks and activity items 

(Figure 1).  

 
Fig. 1.  SmartZoos mobile application – creating a track (activity) view and a 

track view. 

 

The users have two options: 1. to choose one of the ready-made 

tracks with location points and going through it by solving tasks in 

every location point (Figure 1) or 2. design a track by themselves 

(Figure 2). Here the user either selects suitable tasks (activity items) 

from the repository and reuse them to form a track (activity) or 

creates tasks by themselves for every location point to turn them later 

into a meaningful track. 

In order to help users to create tasks, the application offers ready-

made templates. An activity item consists of a set of information: a 

title, illustrating image (optional), an option to choose interactive 

question type, question formulation, an option to choose a location of 

the activity item on the map, an option to choose language of the 

activity item. The application offers 7 types of ready-made templates 

for question types: one correct answer, multiple correct answers, 

freeform answer, match pairs, embedded content, information, and 

photo (Figure 2).  

 
Fig. 2.  SmartZoos mobile application – creating a track (activity) view and 

marking the locationpoint of the activity item. 

     The users can either select one of the ready-made tracks to follow 

or create a track by themselves. To create a track the user either has 

to select activity items from the repository or create new activity 

items. In order to facilitate the process of finding an activity item 

from the repository to include that into a track, the SmartZoos 

application has a search option, which is based on location, 

keywords, language, and content type. The users can choose the 

location points on the map while creating a track. The tracks can be 

also differentiated by the difficulty level: high, medium, low or by 

the time one possibly spends on while playing. The track creator can 

also choose the zoo where the track can be played (Skansen in 

Sweden, Helsinki Zoo in Finland and Tallinn Zoo in Estonia) and 

define the proximity of the location point when it gets active for the 

player and the player can submit an answer. The SmartZoos technical 

solution is based on the PHP framework Laravel, Node.js and Gulp. 

The Google Maps API is used for the maps layer and the user 

interface is based on Bootstrap.  

 The emerging notion of “students as creators” and related 

conceptual frameworks like “trialogical learning” and “knowledge 

building” with mobile devices has been the basis for developing and 

designing the SmartZoos application. The design of the application 

has been complemented with gamification elements allowing users to 

experience entertainment through tracks as learning tools: Gameplay- 

While playing the track in the SmartZoos application, the tasks in 

every location can be considered as challenges, which require active 

interaction and participation. In case of creating a track, the challenge 

is designing tasks (activity items) as game elements; Goals and 

achievements - every learning activity has a goal, although the 

specific achievement elements are not explicitly designed into the 

mobile application, depending on the creativity of a track designer, 

the track can involve various achievement systems, such as collection 

of points, speed of finishing the track, etc.; Reward- In the case of the 

SmartZoos application, currently learners can collect badges after 

completing the track successfully. While being in the role of the 

creator, the reward can be players’ feedback and positive experience 

or the satisfaction of creating difficult challenges for peer students; 

Emotions- The SmartZoos application design provides positive 

emotions through the feeling of having control over the learning 

process (either playing the track or creating one). As mentioned 

previously, a lot depends on a designer of the track. 

The tracks can be also differentiated by the difficulty level: high, 

medium, low or by the time one possibly spends while playing. The 

track creator can also define the proximity of the location point when 
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it gets active and the player can submit an answer and choose the zoo 

where the track can be played (Skansen in Sweden, Helsinki Zoo in 

Finland and Tallinn Zoo in Estonia). 

IV. METHODS 

The overall methodological framework for designing and 

developing a mobile application for learning in zoos followed a 

research-based design approach [23]. The approach consists of a 

series of steps (Figure 3):  

1) an in-depth contextual inquiry - a rapid ethnographic 

assessment [24] with visitors in the zoos was combined with an 

extensive literature review on outdoor mobile learning and location-

based mobile applications to define the context, preliminary design 

challenges of the application, potential design constraints and its 

underlying pedagogical assumptions. 

2) a series of participatory co-design sessions - the goal was to get 

input from various stakeholders (natural science teachers, students, 

zoo educators, researchers, education experts, developers) with direct 

focus on practical design of the application, its potential affordances 

and functional elements.  

3) prototype development - results from the contextual inquiry and 

particularly from the participatory co-design sessions and 

pedagogical concepts from the literature were translated into a 

working prototype of the application.  

4) finalizing production of software as hypothesis - a potential 

working solution to the design challenges. 

 
Fig. 3.  A research-based design approach for designing the SmartZoos 

application (Leinonen, 2010). 

 

The research presented here discusses piloting the application in a 

natural setting with students of various ages to understand their 

challenges and experiences while taking an active role in a learning 

process and learning through designing a track for peer-students. 

The two case studies presented in this paper were carried out with 

two age groups of students: case 1 was piloted with 9 high school 

students and 3 biology teachers and case 2 with 15 university 

students and one teacher. Teachers were included to the study in 2 

reasons: 1) to get better insight to their experience while using 

Smartzoos with the students and 2) to create valid tracks for students 

in the first design. Teachers were interviewed about their challenges 

and opinions while using Smartzoos, as creators and activity 

facilitators. Teachers were included into the first case study to create 

meaningful track examples for students. This gave students the 

opportunity to familiarize themselves with the app and, also with the 

goal that what they were expected to create. In the first cases study, 

teachers also instructed students how to use the app and followed the 

students in the zoos to get the overview how the students were doing. 

The homework part in case 1 was completely independent for the 

students. In the second case study the teacher introduced the aim of 

the work for students and creating feature of the app. Teacher also 

companied the students while playing the tracks at the zoo to get the 

overview of students’ progress. Teachers experiences and opinions 

are described elsewhere [27], [28]. For case 1 the teachers together 

with the researchers designed a student-centered learning and 

teaching script. The focus was on students and their learning through 

designing a track with the SmartZoos application. Before designing 

their own track, the students had a chance to follow a track created by 

their teacher. Thus, they were already familiar with the application. 

For the case 1, a number of data collection instruments was applied 

(Figure 4) to explore the students’ learning experiences and occurring 

challenges while taking a role of the creator: 

 
Fig. 4.  Learning design and research instruments for case 1. 

 

- a semi-structured questionnaire to students in the end of the 

learning experience, 

- screen recordings of the students’ creation process with the 

SmartZoos application (2 groups of high school students). The aim of 

the screen recordings was to get a better understanding of how 

students manage to create meaningful and subject-related learning 

tasks. Screen recordings gave a good overview about what kind of 

problems the students had to tackle during the creation process and 

how they overcame these problems. Screen recordings were 

transcribed, and emerging problems were grouped based on creation 

process steps (ICALT conference proceeding), 

- students’ created tracks (3 groups of students) to analyze the 

content (number of location points, type of questions and selection of 

answers, etc.) of the tracks and evaluate the quality and 

meaningfulness of the tracks. First, the created activity items were 

divided into three groups, taking into account the procedure one has 

to follow while creating it. An activity item was considered 

completely correct when the question type, the type of answers and 

the location point were all correctly formed. The activity item was 

marked as partly correct when the question and the selection of 

answers were correct, but location was wrong and vice versa. The 

activity item was incorrect when both aspects were faulty. 

Secondly, the questions in the activity items were coded and grouped 

based on their content and their association to the studied topic to 

determine how many of them were meaningful and related to the 

actual topic. Three groups were formed: high (straight connection to 

the topic, definitions used), medium (indirect connection to the topic, 

definitions not used but predictable idea is connected to the topic) 

and low (imperceptible or no connection to the topic).  

For case 2 the teacher designed a script for using the SmartZoos 

application (Figure 5). First, the teacher introduced the application in 

the classroom setting and then students in groups created some 

location points with questions, which were formed into a track. Then 

students moved to the zoo to follow a track another group had 

created. For the case 2 a semi-structured questionnaire was answered 

by the students at the end of the creation process to explore the 

students’ learning experiences and occurring challenges while taking 

a role of the creator. 12 students out of 15 answered the 

questionnaire. 
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Fig. 5.  Learning design and a research instrument for case 2. 

 

The two described cases were different to see if previous zoo 

experience gave an advantage to students during the creation process. 

As the two groups were of very different ages and they learned also 

different topics therefore only the questions about their experience 

and opinions about the learning design and Smartzoos app were 

merged and analyzed together. The data from the semi-structured 

questionnaires and screen recordings was merged and data was 

categorized in the following themes: students’ challenges while 

creating the track; statements related to learning experience, 

suggestions for the next development phase of the Smartzoos 

application. 

V. RESULTS 

A. Outcome From The Students’ Creation Process 

Tracks were created during the time when students were studying a 

topic Ecology and Evolution in biology classes. The students were 

divided into 3 groups and each group created one track. Total 23 

interactive questions were created. Students formed 11 one correct 

answer, 6 multiple correct answers, 4 freeform answers and 2 

informative types of questions. All three groups defined their track 

difficulty level as „ medium “. Estimated playing time from the 

creators’ point of view varied from 25-90 minutes. Featured image 

option as an illustration of the track was used only by one group. 

Proximity of the location points when they become active for a player 

was used by one group and was set to 25 meters. Other groups 

decided not to use that feature, because they were not sure of the 

locations.  

    During the analysis process, the activity items created by the 

students were divided into three groups to determine how many of 

them were correctly formed. 13 activity items out of 23 were 

completely correct and 10 were partly correct. 7 out of 10 partly 

correct activity items had a wrong location but the question and the 

answer were correct. There were no completely failed activity items. 

 The questions from the activity items were also analyzed. 20 

questions of 23 were formed correctly, i.e. no wrong information 

neither in the question nor answer and the question was about the 

right species. The 3 questions that were marked as incorrect were 

about wrong species e.g. there are Indian lions at the Tallinn zoo, but 

the question was about an African lion. 7 questions were marked as 

highly related to the topic, 10 were with medium relation and 6 

questions were with low relation to the topic. 4 out of 23 questions 

were formed in a way that a player had to interact (observe 

something) with animals to answer the question. To answer other 

questions the players were suggested to read the information signs at 

the zoo or use Google Search.  

B. Feedback Results And Discussion 

The pilot study demonstrated that the students are capable of 

creating their own tracks, which are meaningful, content-related and 

logical. The university students from case 2, brought out that the 

SmartZoos application made them notice things that they would 

otherwise miss, helped them to learn and investigate many new 

things as the application provided some structure. The data from the 

screen recordings detected some fruitful group discussions during the 

creation process about the actual study topic and how the students 

successfully approached the emerging problems. Although the focus 

of this pilot study wasn’t on exploring the impact of our intervention 

on students’ actual knowledge building, the design of this type of 

learning experience proved to facilitate knowledge sharing within the 

groups.  

“S1: Oh I have a question. What are tigers: carnivores, herbivores, 

omnivores? S2: What is that? S1: That is biology.  Herbivores only eat plants, 

carnivores only eat meat. Omnivores are us, eating everything. So, the right 

answer is what? S3: Omnivores? S1: No Carnivores, they eat only meat.”  

 

    No major challenges were detected from the content-related point 

of view. 13 activity items out of 23 were completely correct and 10 

were partly correct. 7 out of 10 partly correct activity items had a 

wrong location but the question and the answer were correct. There 

were no completely failed activity items. The questions from the 

activity items were also analyzed and grouped based on the question 

type. There were 11 questions with one correct answer, 6 questions 

with multiple correct answers, 4 questions with freeform answers and 

2 were informative type.  The questions were also evaluated based on 

the relation to the topic. There were 7 questions with high relation to 

the topic, 10 questions with medium relation to the topic and 6 

questions with low relation to the topic. Students were also asked 

about how helpful the app was for their learning and 8 out of 9 

students from the first case study found that used app was helpful for 

learning [28]. 

Although the Group 2 and 3 proved that it is possible to create a 

meaningful track (correctly located activity items and relevant 

questions) without going to the zoo, the questionnaire data revealed 

that both the university students and high school students reported 

that while creating the tracks and marking the location points on the 

map from distance (being at home or in the classroom) was 

challenging because they were not so familiar with the zoo layout and 

its habitants. Previously reported issue is the reason why 75% of the 

respondents considered the creation of the track as a complicated 

activity. 

The biggest issue currently seems to be the Smartzoos application 

user interface design for creating activity items with questions and 

tracks and the terminology used in the application. On the other hand, 

these challenging situations encouraged the students to find solutions, 

enhanced their content-related knowledge through discussions and 

joint creation process, and advanced their digital competences. 

Designing learning activities outside the classroom, for instance in 

the zoos, students’ groups will be physically distributed and help-

seeking as a manifestation of self-regulated learning takes another 

meaning and form. The role of the teachers’ and students’ changes, 

and peer students become a more important source of help than a 

teacher. In these types of scenarios, the students can take control and 

responsibility for their activities and find their own ways to solve 

occurring problems, thus reflecting their metacognitive and domain 

specific skills and knowledge, their attitudes about learning, their 

achievement goals [25], and their epistemological beliefs [26]. The 

collected data demonstrated that in most of the cases the university 

and high school students were able to solve their technological issues 

by asking help from classmates (58,3% of respondents) or solving it 

by themselves (41,7% of respondents).  

The data the questionnaire showed a few important design aspects 

that need to be considered in the next development phase of the 

SmartZoos application: 

 The university students reported that a functionality which allows 
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to view the whole track after finishing creating the track, is 

important. Currently this feature is not available and the whole track 

can be visually displayed only when starting the track. Therefore, 

currently the creator doesn’t have a final whole track view option to 

check it’ s overall layout logic and distance of the location points 

from each other.  

While creating questions in location points it turned out to be rather 

challenging to edit the question later. The need for editing the 

questions emerged from the fact that the templates provided by the 

SmartZoos application were not so self-explanatory for the university 

students, which was interestingly not the case with the high school 

students. Here, the university students suggested that the application 

could provide examples for every question type to understand the 

meaning of these types. 

In addition, the university students proposed that there should be 

the possibility to identify and choose in which order the questions 

open and when extra information appears. Some of the university 

students noted that it was difficult to find some points and that 

movement trajectory could take into account Zoo’s pathways not 

direct movement. This is a feature, which has two sides, on the one 

hand showing the actual path from one location point to another one 

defines students routes, on the other hand, if the route is left open, the 

students can choose the shortest or the most interesting one to the 

next location point. This way the students perceive freedom to make 

decisions and control over their learning activities.  

Another proposal by the students creating a track in groups was to 

create a groupwork platform. The fact that only one person could 

make an account of the SmartZoos and actually create and modify the 

track, creates a situation where  one person has to fiddle with the 

application and other group members could only take a role of the 

advisor.  

VI. CONCLUSION AND FUTURE DIRECTIONS 

The goal of this pilot study was to explore and understand the 

affordances and challenges of Smartzoos app during outdoor learning 

at zoos. Despite of the emerging challenges, the pilot study with two 

cases demonstrated that the SmartZoos application has a potential to 

structure digitally-facilitated location-specific learning experiences, 

in which students learn through co-creating their own context and a 

shared artefact, i.e. a meaningful track with location points and 

questions in them. To what extent these learning experiences actually 

contributed to students’ knowledge building will be discussed and 

reported elsewhere. Likewise, the case studies showed an easy-to-use 

possibility for teachers to support them while organising these 

experiences in outdoor, authentic settings.  

Nevertheless, the evidence from the pilot study suggests a list of 

additional functionalities that would probably reduce some of the 

students challenges while learning with the support of the SmartZoos 

application: a joint group work space and orchestration module for 

teachers. The joint groupwork space for creating the tracks would 

engage students more and would make groupwork more efficient. At 

the moment only one person could make an account of the 

SmartZoos and actually create and modify the track, creating a 

situation where  one person works with the application and other 

group members could only advise. Also, orchestration module for 

teachers that would allow teachers to monitor students progress while 

playing and creating and also for feedback and communication would 

give better opportunities for supporting learners during these 

activities.  

Also whole track view and possibility to edit the activity items in 

an easier way would be helpful for the students in the creation 

process. Possibilities to show extra information and cotrol over listing 

the questions should be added. The next round of co-design and 

development will take these functionalities into consideration. The 

findings provided by the two case studies equipped us with a better 

understanding of the challenges students face in outdoor settings and 

enable us to develop further a mobile application that would facilitate 

students through the process of authoring and developing shared 

artefacts as a knowledge construction and building process. 
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Abstract—The new technologies have always attracted the educationists 

and educational planners at different levels to make their optimum use in 

overcoming constraints and enhancing the teaching and learning 

experiences of the teachers and the taught alike. Some of the developments 

are: extensive use of Big Data, Data Analytics and Artificial Intelligence. 

Another new area that is attracting the education sector is the use of 

Blockchain Technology. The Blockchain Technology is the addition to the 

Education 4.0 phenomenon. It is an emerging technology that works on the 

principles of distribution and decentralisation.  

The article provided a thorough review of the book entitled “Blockchain 

Technology Applications in Education” edited by Ramesh Chandra 

Sharma, Hakan Yildirim, and Gulsun Kurubacak. It is one of the few titles 

which focus on application of Blockchain Technology in the field of 

Education. The authors of the respective chapters provide a range of 

possible applications of Blockchain Technology for managing education. 

The Book also focuses on management of institutional database using 

Blockchain Technology providing more authenticity and security to the 

student data pertaining to certificates and grade-sheets by providing a 

foolproof authentication to all the stockholders. A few of the chapters focus 

on use of Blockchain Technology in handling bigdata at open and distance 

education institutions also.  

The book is a must read for the educational policy makers, 

implementers and educationists at large since it gives a new insight into 

various dimensions of this comparatively new area of technological 

implementation in education. This would help them in transforming their 

approach to pedagogical processes. 

 

Index Terms— Blockchain, Book Review, Data Analytics, 

Digital Credentialing, Ethereum, Open and Distance Learning, 

Open Source, Virtual Identities  

I. INTRODUCTION 

The Blockchain Technology is attracting the functionaries of the 

educational sector for use in making the learning experiences more 

authentic and enjoyable at personal level. The Blockchain 

Technology is the recent addition to the Education 4.0 phenomenon. 

It is an emerging technology that works on the principles of 

distribution and decentralisation. It makes use of the knowledge from 

different domains of wisdom. Blockchain works with a unique type 

of database that is created with the help of blocks of information that 

are connected in the form of chains to one another. Whenever new 

information is added, a new block is created and connected to the 

chain chronically. It is a distributed system that finally forms a ledger 

of transactions controlled by all users collectively. Being a 

decentralised system, the data once added to a block is irreversible 

and visible to all users. 

The present volume explores the use of this Blockchain 
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Technology in Education from different perspectives. It focuses on 

the potential transformations that would happen in role-based 

activities performed by the educational functionaries subsequent to 

use of Blockchain Technology [1].  

II. BOOK REVIEW 

The book, “Blockchain Technology Application in Education” by 

Ramesh Chander Sharma, Hakan Yildirim, & Gulsun Kurubacak 

(Eds.) is published by IGI Global, Hershey, PA, USA (2020, pp. i-

xxix & 1-336, ISBN 978-1-5225-9478-9). It is divided into three 

different sections focusing on theoretical understanding of blockchain 

technology, its usage in Open and Distance learning and Strategic 

Approaches to the use of Blockchain Technology which are further 

spread over 14 Chapters in all. 

Section 1: Theoretical Understanding has 6 chapters. Chapter 1 

visualises the potential infrastructural usage of Blockchain 

technology in creating an alliance and connection of formal learning 

process with non-formal and informal learning processes [2]. The 

authors are of the view that the blockchain technology backed by 

online networked spaces can augment the learning support services 

[3] under all the three domains of learning mentioned above. 

Chapter 2 explores the ecosystem created by the online learning 

spaces. The authors believe that the application of blockchain 

technology for lifelong learning can go a long way in finding 

educational content and strengthening tutoring services, registration, 

payment methods and accreditation online. The learning analytics 

based on different educational contexts can be of great help in 

furthering lifelong learning. The blockchain database being secure, 

distributed and accessible to the users, can help the learners in 

monitoring their own learning strategies and pedagogical approaches 

to make best of their time spent on learning activities. 

Chapter 3 tries to create a framework within which the Blockchain 

technology can be used as best fit to perform multifarious roles. The 

author is optimistic, if this technology is used optimally, it has the 

potential to meet different needs of the 21st century [4]. The 

framework finds discussion and analysis of different approaches 

leading to constructivism and connectivism. It, thus, tries to first 

identify the needs and then proposes to address those needs with the 

use of Blockchain technology. The solutions put forth by the author 

are based on the synthesis of the learning issues in the light of use of 

Blockchain technology.  

In Chapter 4, the authors provide a framework for the learners to 

go beyond the contours of an institution. They believe that the 

blockchain technology provides the learners with the flexibility to go 

across the institutions and gather credits of learning and get a 

certificate. The strategic planning of Blockchain technology will 

build the pedagogical and other provisions of learning technologies to 

provide the learner with free hand to create an ecosystem of 

interaction and relationship [5]. However, the framework of 

blockchain education would necessitate “authorisation of transactions 

and certification, new contracts between teachers and institutions, 

new interactions between intelligent agents and students, and 

automatisation of bureaucratic and administrative services without 

intermediaries". 
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The authors, in Chapter 5, begin with narrating the potential 

benefits of use of this new technology in higher education.  However, 

they feel that the educational institutions are moving towards 

adoption of these technologies at a slower than desired pace. The 

authors have gone beyond the conventional definition of blockchain 

technology as “distributed ledger technology” and named it as 

“digital credentialing”. The other uses of Blockchain technology 

could be “to securely store badges, credits and qualifications”.  The 

data could be shared digitally with others in a secured way. It 

supports diminishing the role of an intermediary, and decentralises 

the controls to the students. The authors narrate the experiences of 

Woolf University as the first institution to have used blockchain 

technology in its educational pursuits. The Chapter provides solution 

to some of the challenges faced by the University.  

Chapter 6 deals with potential uses of Blockchain technology in 

education. It is an exploratory study narrating application of this 

technology to European Union Education Policy. The study focuses 

on educational functionaries including the researchers. The authors 

bank upon the criteria for use of this technology as database in the 

form of ledger, accommodating multiple writers, transactions in a 

trust deficit environment, distributed control mechanism, and 

interdependence in transactions. The processes for certification and 

its management and prevention of faking of certificates can be 

handled with the help of blockchain technology with end-to-end 

encryption and distributed authentication process while maintaining 

integrity and transparency of the system.  

Section 2: Open and Distance Learning has 2 chapters. Chapter 7 

focuses on potential uses of blockchain technology in open and 

distance learning (ODL) system. The author is of the view that the 

ODL system cannot stay away from using this technology for long 

keeping in view the competitive advantages that are provided by the 

use of this technology. Ability to combine infrastructural and 

educational resources with the help of this technology can provide a 

competitive edge to an ODL institution [6]. It can be used to bridge 

the void “between needs, priorities, models and practices for effective 

decision making anticipating future trends”. This is the very focal 

area dealt with in this chapter by the author who considers blockchain 

technology as a strategic resource capable of meeting the 

expectations of the stockholders in ODL system.  

Chapter 8 discusses about the open innovation planform for the 

Brazilian educational system following a blockchain approach. The 

author explores different possibilities of making innovations with the 

help of blockchain technology. He expresses a dire need of adopting 

a blockchain approach to innovation and transformation in education 

networks. Adaptive learning could be an area, according to the 

author, that could benefit substantially from application of blockchain 

technology in education.  The lack of school and university education 

in the country gives rise to many issues including putting the 

educational institutions under excessively high pressure which can be 

overcome if blockchain technology is applied in all those crucial 

areas. 

Section 3: Strategic Approaches has 6 chapters in all. Chapter 9 

focuses on creation of virtual identities in blockchain technology 

environment.  These virtual identities are capable of using the real 

identities in the virtual world. This has provided altogether a different 

dimension to the concept of identity in the social networked 

environments. The blockchain technology allows the individual to 

create and manage their virtual identities. These virtual identities can 

be used by the institution for interaction with their stakeholders at 

different levels [7]. The virtual communication among the students, 

the teachers and the institutions are established by these virtual 

identities performing the role of facilitators. 

Authors in Chapter 10, discuss the academic certificate handling 

mechanism based on blockchain technology. They see application of 

this technology as an alternative to stand against faking of certificates 

and enhancing transparency, and easing the process of their 

verification. The technological viewpoint of the authors further 

elaborates on technological aspects influencing confidentiality and 

transparency with reference to performance and reliability. The use of 

this technology would definitely promote “disintermediation and 

seamless interaction among the different stakeholders working on the 

network in a distributed way". However, the standardisation, 

interoperability and organisational issues are still to be addressed 

appropriately before enabling the educational institutions to make 

optimal use of this technology. 

The author, in Chapter 11, mutes the idea of application of 

blockchain technology in corporate education.  He is envisioning 

whether the corporate education will lead an individual “with an 

opportunity to reframe" with right skills or it will be used to “build a 

brigade of uniformly skilled individuals”. However, the author feels 

that blockchain technology will potentially replace the trust-based 

model with an “open and transparent peer to peer model" over the 

globe. The future use of blockchain should focus on 

"individualisation, profiling, performance, inclusion, classification, 

distribution, totalisation and regulation”. 

In Chapter 12, the authors provide a new strategic framework for 

Brazilian Higher Education System with application of social media, 

cyberculture and blockchains for educational development. In this 

process, a detailed review of the writings on social networking, social 

media, cyberculture and blockchains with reference to Brazil, is 

provided. Chapter 13 explores the role of educational technology in 

social transformation, change and development. The role of 

blockchain technology is highlighted as part of strategy and 

management in establishment of social agent for equality, access and 

openness in education [8]. The authors propagate the use of 

blockchains in tracking, managing and authenticating the activities on 

online platforms especially the MOOCs. The low rate of course 

completion by online learners can be addressed by motivating them 

with the help of use of blockchains.  

The last Chapter explores the potential usage of blockchain in 

education and skill development with special reference to 

disintermediation, automation of trust and digitisation in this new 

technology led environment. They use case study method to study the 

challenges and opportunities of use of blockchain technology in 

education. The authors provide current state live illustrations in 

Indian context with reference to blockchain technology 

implementation and its implications in different related domains. The 

authors are of the view that increasing tendency for decentralisation, 

availability of open-source technologies and cloud computing 

enabled services have led to extensive use of blockchain technologies 

in different areas of technological adoption [9]. However, there are 

still a lot many challenges to be overcome. The authors have 

proposed an Academic Blockchain Platform (ABP) as part of 

certificate management system based on "BlockchainCert Protocol" 

that would lead to issuance of trust-free academic certificates [10]. 

The university, college, student and verifier would be the major 

players in the authentic certificate management system.  

III. READING REFLECTIONS 

The volume in hand is one such accomplishment that focuses on a 

new area of innovation in education. It not only offers framework for 

use of Blockchain Technology at different levels, but also puts forth 

the ways and means to overcome the challenges that pose during 

adoption and implementation of this technology. The implementation 
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of Blockchain technology in education provides the educational 

planners, policy makers, instructional designers and education 

providers another opportunity to experiment with it for enriching the 

experiences of the students at different levels. The implementation of 

blockchain technology can augment the process of automated issue of 

awards, recognition process, sharing and transfer of academic credits, 

storage and verification of student records, etc.  The authors of the 

chapters have delved deep into the nitty-gritty of the topic they have 

dealt with. Each of the chapters provide an overview of the aspects 

dealt by it in the form of abstract at the beginning of the chapter. Key 

terms and definitions are provided at the end of the chapters wherever 

required in addition to the details of the additional readings. I am 

confident that the book would give a new insight to educational 

practitioners into various dimensions of this comparatively new area 

of technological implementation in education which would further 

help them in transforming their approach to pedagogical processes.   
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Abstract—Pedagogy of student engagement embodies creativity, student 

autonomy, engagement, and metacognition. We have been working on 

developing a framework for transformed pedagogies by designing and 

creating virtual reality experiences for learners. These transformative 

learning experiences enable learners to learn creatively by exploring and 

experimenting; as active citizen by making choices, taking decisions, and 

solving problems; engaging intellectually by generating ideas; reflecting on 

their own learning, and by learning how to learn through metacognition. 

We created virtual immersive experiences for the students using real-world 

content (360-degree media), synthetic content (computer-generated), or a 

mix of these two. Our work involved creating virtual reality content for 

places of historical interest in New Delhi and other parts of India. Our work 

is a type of high-end virtual reality low-end extended reality. We are 

exploring the usability of this framework in different discipline areas within 

the framework of theory of cognitive fit and situated learning theory, which 

allow a greater degree of student engagement for life-enriching experiences. 

 

Index Terms— Virtual reality, pedagogy, immersive learning, 

extended reality, metacognition, 360-degree media, situated 

learning theory 

I. INTRODUCTION 

As we are moving into the next generation of the media 

revolution, “immersive” technologies like Augmented Reality (AR), 

Virtual Reality (VR), and Mixed Reality (MR) are becoming the 

center of discussion in educational technologies. You must have seen 

the sci-fi movies, where all data capture and interpretation is just 

happening in front of glasses or goggles. With the advancement of 

science, all these technologies are available now, although mostly for 

commercial purposes. But these technologies equally can change the 

field of education if employed meticulously. 2020 EDUCAUSE 

Horizon Report™ -Teaching and Learning Edition is an important 

report (till a few years ago it was used to be published by New Media 

Consortium) which profiles key trends and technologies which have 

an impact on the future of teaching and learning. The report 

highlights that Extended Reality (XR) is useful to augment traditional 

pedagogy. XR is a mix of augmented reality, virtual reality, mixed 

reality, and haptic technologies which offer either fully immersive 

experiences or as a blend of physical and virtual world. Virtual reality 

provides greater immersive content for the participant to engage with, 

interact and manipulate the virtual objects.  

The applications of these technologies are already popular in 

gaming, health, defence, and other industries. Educational institutions 

are also increasingly using these technologies, particularly when new 
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hardware and software are available. An immersive experiences lab 

has been setup at the Grinnell College 

(https://gciel.sites.grinnell.edu/) to explore the innovative ways to 

teach liberal arts using immersive 3D, virtual reality, and mixed 

reality content. A commendable aspect of their approach is to 

distribute these as open educational resources for the benefit of larger 

education community. Another interesting example is from the 

Engineering Education Transformations Institute, University of 

Georgia (https://eeti.uga.edu/area_of_focus/research_initiation/) 

where through EETI Augmented, Remote, and Virtual 

Experimentation Grants, researchers work on projects to improve 

teaching and learning in engineering education, like Augmented 

Laboratories in Introduction to Electrical Engineering Course, Using 

Virtual Reality Technology for Social and Physical Engagement in 

Remote Laboratories, and Development of Augmented and Remote 

Experiential Learning Laboratory Modules for the Renewable Energy 

Engineering Course, among others.  

The Boise State University has Games, Interactive Media & 

Mobile technology program (GIMM) where the students design and 

build mobile apps virtual learning environments 

(https://www.boisestate.edu/gimm/about/). The Centre for Innovation 

of Leiden University, together with the Leiden University Medical 

Centre have created an interactive immersive virtual reality program 

that uses 360 degree video for teaching how to provide emergency 

services as the Airway, Breathing, Circulation, Disability, Exposure 

(ABCDE) approach to critically ill patients 

(https://www.centre4innovation.org/stories/time-to-act-emergency-

care-practising-the-abcde-approach-in-virtual-reality/). Another 

project by them is Augmedicine: Transplant Cases which is an 

augmented reality app using a head-mounted display (Microsoft 

Hololens) where medical students and teachers can view and interact 

with 3D holograms. Developments and research in these areas have 

indicated that these technologies are very significant in skill-based 

courses and which support competency pedagogy. In all these 

applications, learner engagement is prime. 

In India, the National Council of Educational Research and 

Training (NCERT) has created an ePathshala Augmented Reality 

(AR) App which enables the students, teachers, and educators to 

interact with the content of the NCERT textbooks. This augmented 

reality app offers interactive 3D simulations to the users. As a self-

learning tool, the pedagogy behind this initiative allows the user to 

visualise and comprehend the concepts through interactive 3D 

simulations, laid over illustrations, maps, or diagrams as provided in 

the NCERT textbooks. This is an example of marker-based AR / 

Image recognition AR, where, an image acts as a marker to trigger. 

The camera of the device scans the marker, which is different from 

the surrounding environment and triggers the application to place the 

content. Content has been used in the form of images, Audio, Video, 

Animation, etc. While rotating the marker camera, the content on the 

marker moves accordingly, but a deflection from marker may cause 
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deviation in projecting the content. The Marker-based AR is mostly 

handled through mobile apps. So, the users first have to download the 

app on their device to experience the AR. In this case of the NCERT 

AR App, various images are used as marker. The camera of the 

mobile phone scans the image marker and projects a 3D simulation of 

this image. Now, the learner can interact with this 3D simulation on 

mobile screen and by orienting the camera in different corners, the 

shape of the cell in 3D can be seen from various angles. To interact 

with the different parts of the cell, for example, mitochondria. This 

makes mitochondria from the cell to be visible in 3D along with 

voice description for better understanding.  

In the next section, we explain our work where we created virtual 

reality-based content for the places of heritage importance as these 

are protected monuments.  

II. OUR WORK ON VIRTUAL REALITY EXPERIENCES FOR 

HERITAGE PLACES 

In this section, we elaborate on our work using virtual reality. 

Virtual Reality means feeling the imaginary (virtual) world / “near-

reality”. It is basically an experience taking place within a simulation, 

which can be similar to or completely different from the real world. 

The immersive artificial environment is created by using software 

and presented to the user in such a way that the user accepts it as a 

real environment. Currently, Head Mounted Devices (HMD) are 

required to feel the immersive user experience in Virtual Reality. 

HMD may be stand-alone like Oculus rift, HTC Wibe, etc., or 

commonly available HMD with supported mobile devices. Virtual 

reality tours of the important monument and other places of interest 

as per educational-based text have been developed and mapped with 

the concept being taught. Depending upon the immersive experience, 

VR may be non-immersive, semi-immersive, and fully immersive. 

Our work so far has been for the first two categories as for fully 

immersive experience the current hardware is expensive.  

We have covered places like Mahatma Gandhi Ashram at Wardha, 

Gandhi Smarak at New Delhi, Qutub Minar in New Delhi, Taj Mahal 

in Agra, Uttar Pradesh, and other Monuments in and around National 

capital. Virtual Reality Tours of different types (depending upon the 

development software) have been developed. VR content was 

captured by using 360 degrees Camera like Theta S, LG360 CAM, 

and Insta360R. The captured content was further synthesized by 

using H5P, Adobe Premiere Pro, Adobe Creative Cloud, and other 

Portals like story spheres, Lapentor, etc. Apart from this large 

number of content is updated on street view. The developed content 

is freely available. Mobile based cheap HMD (Head Mounted 

Devices) or VR boxes (including Card board) were used to feel the 

immersion. 

We created these works as semi-immersive VR which can be seen 

with HMD devices. Like 360 degree these VR tours can be seen 

through simple desktop and through HMD to have a semi-immersive 

effect. 

A. 360 Degree Virtual Tour - Mahatma Gandhi Ashram – Wardha, 

India http://360degree.mijr.org/?page_id=4410   

Mahatma Gandhi, popularly known in India as the Father of the 

Nation, has been one of our leaders whose efforts led to the 

independence of India from the British rule. This project gives a 

virtual tour of his Ashram (the place where he lived) in Wardha, 

Maharashtra State, India. 

B. Virtual Reality (VR) Tour of Tomb of Ghiyassudin Tughluq, New 

Delhi 

The tomb of Ghiyassudin Tughluq is situated in Tughluqabad, 

New Delhi, India. The tomb is located in front of Tughluqabad fort. 

The virtual tour of the tomb provides an overall view of the tomb and 

its surrounding. A brief history of the Ghiyassudin and the tomb is 

also given in different scenes (panorama) of the VR tour. Since, it is 

an interactive eContent, it can be uploaded on any portal/website just 

by adding the following code: <iframe 

src="https://360.goterest.com/sphere/tomb-of-ghiyas-al-din-tughluq" 

style="border:0px #ffffff none;" name="myiFrame" scrolling="no" 

frameborder="1" marginheight="0px" marginwidth="0px" 

height="400px" width="600px" allowfullscreen=""></iframe> 

Move the cursor to see around. Click on the info button (flag) to 

see the information, click on circle image to move further. Four 

buttons on the bottom: 1. Planet view, 2. Toggle Gyroscope, 3. See 

the monument on Map, 4. VR setting for using VR Box. This VR 

tour can be seen in two ways: 1. Without VR box and 2. With VR 

box. For without VR box, the tour is available at the following link: 

http://360degree.mijr.org/tomb-of-ghiyassudin/ 

 
Fig. 1.  Landing screen of Ghiyassudin Tomb. 

 

 
Fig. 2.  Information Marker on Virtual Reality Content. 

 

To view with VR box: Open the link 

http://360degree.mijr.org/tomb-of-ghiyassudin on your mobile phone. 

Place the mobile in VR box. Click on WebVR button to split the 

screen. Enjoy the tour (Fig. 3). 

 

 

http://360degree.mijr.org/?page_id=4410
http://360degree.mijr.org/tomb-of-ghiyassudin/
http://360degree.mijr.org/tomb-of-ghiyassudin
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Fig. 3. VR Box View. 

C. 360º virtual tour of Raj Ghat Smadhi of Mahatma Gandhi 

https://youtu.be/pw_z-h0Lqu8   

Rajghat is world renowned heritage place in Delhi, India. It is also 

known as Smadhi Sathal of Mahatma Gandhi. The virtual tour of 

Rajghat was developed by using sophisticated technologies like VR 

camera which provides an immersive view of the area. The tour can 

be viewed on TV, Laptop and mobile by using Virtual Reality box. 

1) To view the VR tour on Laptop: Open the file with VLC player 

and rotate the screen to see around. 

2) To view in mobile with VR box: For best immersive experience, 

use VR box. Download VR viewer app on your mobile phone 

(https://play.google.com/store/apps/details?id=com.xojot.vrplay

er). 

Also, keep a copy of the VR tour Rajghat on your mobile. Open 

the VR tour in VR viewer app and toggle to VR setting. Place your 

mobile in VR box and enjoy the program. 

D. Interactive Virtual Tour of The Great Buddha Statue      

 http://360degree.mijr.org/?page_id=4410   

The Great Buddha Statue is situated in Bodh Gaya in Bihar State 

of India. Bodh Gaya is one of the important historical and religious 

places where Mahatma Buddha took Nirvana. This statue is 80 feet 

tall and 12000 stonemasons were engaged to build this statue. 

 
Fig. 4.  Front gate of VR Tour of The Great Buddha Statute (various markers 

to know more about the place). 

 

 
Fig. 5.  Image marker helps to see the story in VR Tour. 

 
Fig. 6.  Students can explore Assessment markers to check their knowledge. 

 

These works can also be experienced as non-immersive VR by 

using the Desktop system or any project screen. Users can see only 

the VR on-screen, and interaction is possible by using traditional 

keyboards, mice, and trackballs. To render non-immersive VR, we do 

not require high-end devices or specialized hardware; any regular 

desktop, monitor, laptop, or mobile phone can be used. Users can 

navigate through various markers and other information in VR. 

III. CALL FOR COLLABORATION 

Virtual reality applications are gaining lot of traction. With the 

availability of suitable hardware and software, many institutions are 

focusing on creating content based on virtual reality. The Covid-19 

pandemic has forced to plan and adopt innovative ways for 

instructional delivery. Virtual reality applications are a great medium 

for self-directed learning as students can interact with the world on 

their own. Our VR work is continuing with new discipline areas and 

creating applications for innovative pedagogy. We invite researchers, 

educators, and developers to join us for the following projects, we 

intend to continue working on: 

1. VR content development related to historical places, climate 

change, environmental degradation, VR museums, VR botanical 

gardens, and VR ZOOs. Our plan is to map these with educational 

concepts. Our objective is to create a dynamic, integrated and multi-

lingual portal that would host all types of virtual reality resources 

(Simple 360-degree, Story spheres, Static VR tours, and 360-degree 

interactive VR videos, etc.). Apart from this, we also urge the donors 

to fund this project and as a mandate all the content developed will be 

freely available to all stakeholders and most probably under creative 

common license. So that there is a possibility of creation and 

adaptation of content in the future. We have conducted some 

experiments with HMDs and Google Cardboard Viewer (as a low 

cost) along with the compatible app installed on the phones of 

students so that they can view the content as in an immersive world. 

Some of the potential benefits of this project lay for Human-

Computer Interaction (HCI) studies, where with the help of these we 

can improve upon the software and hardware applications and 

thereby enhancing user engagement. Our experiments with creating 

immersive content on heritage and historical places of India have 

returned good results in the form of intangible tourism experiences 

and they hold significant implications for tourism. It forges the 

cultural ties and allows users to live the history by offering an 

authentic encounter and cultural learning about such places of 

interest. 

2. We also intend to develop a VR Mobile App for android and 

iOS devices to disseminate the content because mobile access has 

become a prime source of information for learners. In this era of 

ubiquitous learning, mobile devices are the most significant tools for 

the learners to access information anytime and anywhere. With better 

and enhanced configurations of smartphones and affordable data 

https://youtu.be/pw_z-h0Lqu8
http://360degree.mijr.org/?page_id=4410
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packages, students are depending upon mobile devices for their 

learning experiences. The pandemic due to COVID-19 when 

educational institutions were closed to contain the spread of virus, the 

mobile learning through various apps and tools have been a great 

support. Our intention is to provide suitable VR mobile based content 

in the form of Apps as these can be easily viewed by students using 

low-cost cardboard viewers or other HMDs. Researchers working on 

pedagogical values of such avenues and coders developing 

educational apps can contribute in various ways, like researching 

effectiveness and efficiency of such VR Apps. We would like to 

work on assessing the learner’s readiness, their attitude and 

Technology Acceptance Model (TAM) across different geographical 

regions as well as subject discipline areas. We also look forward to 

integration of Internet of Things (IoT) applications in these projects. 

3. Some of our work has been on integrating VR content with H5P 

to create interactive textbooks.  H5P is an open-source and provides 

us avenues to work on simplified solutions which can be integrated 

with learning management systems.  There are ample studies that 

have proved the positive impact of interactive content. With suitable 

interactivity, the learners' knowledge, performance, behaviours, and 

skills can be augmented. Textbooks are still the primary source of 

information for the students. These are all the more, the sole resource 

for the students of Open and Distance Learning. The textbooks need 

to be didactic in nature rather than being a passive source of 

information. To include the element of interactivity in the text, we 

have worked on including live Google Maps, animations and 

simulations, etc. H5P offers many types of interactivities which can 

be integrated into the text. These are not only useful for knowledge 

acquisition, but they are also great for assessment of learning. We 

look for collaborations on this theme also where we can bring the 

open-source content activities integrated into the textbook contents. 

This would add value by offering such experiences and exercises to 

the learners where they can feel the examples through an immersive 

environment, for example, the content on cell structure or cell 

division can make them dive into the world of cells and how different 

organelle work therein.  

We look forward to expression of interest and suggestions and 

feedback from faculty, students, researchers, and educational leaders 

on these topics and joint projects in bringing virtual reality content 

for a diversity of courses and situations. 
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I. INTRODUCTION 

The International Conference on Advanced Learning Technologies 

(ICALT) is an annual conference organized by IEEE Computer 

Society and IEEE Technical Committee on Learning Technology. It 

aims to bring together people who are working on the design, 

development, use and evaluation of technologies that will be the 

foundation of the next generation of e-learning systems and 

technology enhanced learning environments. After its kick-off as 

IWALT in Palmerston North, New Zealand (2000), ICALT has been 

held in Madison, USA (2001), Kazan, Russia (2002), Athens, Greece 

(2003), Joensuu, Finland (2004), Kaohsiung, Taiwan (2005), Kerkade, 

The Netherlands (2006), Niigata, Japan (2007), Santander, Spain 

(2008), Riga, Latvia (2009), Sousse, Tunisia (2010), Athens, Georgia, 

USA (2011), Rome, Italy (2012), Beijing, China (2013), Athens, 

Greece (2014), Hualien, Taiwan (2015), Austin, USA (2016), 

Timisoara, Romania (2017), Mumbai, India (2018), and Maceió, 

Brazil (2019). The 20th IEEE International Conference on Advanced 

Learning Technologies (ICALT 2020) is held online due to 

COVID-19 pandemic, organized by the Institute of Education at the 

University of Tartu, Estonia. This year (ICALT 2021) will be 

organized and conducted as an online conference. 

II. THEME-BASED TRACKS 

The ICALT conference this year features 13 tracks on various 

thematic topics, including: Track 1. Technologies for Open Learning 

and Education (i-OPENLearn). Track 2. Adaptive and Personalised 

Technology-Enhanced Learning (APTeL). Track 3. Wireless, Mobile, 

Pervasive and Ubiquitous Technologies for Learning (WMUTE). 

Track 4. Digital Game and Intelligent Toy Enhanced Learning 

(DIGITEL). Track 5. Computer Supported Collaborative Learning 

(CSCL). Track 6. Big Data in Education and Learning Analytics 

(BDELA). Track 7. Technology-Enhanced Science, Technology, 

Engineering and Math Education (TeSTEM). Track 8. 

Technology-Enhanced Language Learning (TELL). Track 9. 

Technology-Enhanced Learning of Disciplinary Practices (TELeaD). 

Track 10. Technology-supported education for people with disabilities 

(TeDISABLE). Track 11. Artificial Intelligence and Smart Learning 

Environments (AISLE). Track 12. Augmented Reality and Virtual 

Worlds in Education and Training (ARVWET). Track 13. 

Motivational and Affective Aspects in Technology-enhanced 

Learning (MA-TEL) & Doctoral Consortium. 

III. INCENTIVES 

The high-quality accepted papers will be invited to submit the 

extended version of the paper to International Journal of Distance 

 
 

Education Technologies (https://igi-global.com/ijdet included in Web 

of Science's ESCI, SCOPUS, EI and other indexes), Bulletin of 

Technical Committee on Learning Technology 

(https://tc.computer.org/tclt/bulletin/, open access and included in 

ESCI), and Special Issue of Sustainability 

(https://www.mdpi.com/journal/sustainability/special_issues/sustaina

bility_edu, open access with article processing fee and included in 

SSCI). 

IV. REGISTRATION, FEE AND ACCOUNT STRUCTURE 

The approved ICALT 2021 Author Registration fee for IEEE 

Member (if you are an active IEEE member) is 225 USD and for non 

IEEE member is 270 USD. Each Author Registration will get you one 

account to attend the sessions/panels in ICALT 2021 online. If you 

have second paper being accepted (i.e., you are one of the authors for 

both papers), you could pay extra 135 USD (if you are an active IEEE 

member) or 165 USD (if you are not an IEEE member) to cover the 

second paper's publication cost. Please note that you will still have 

only one account to attend ICALT 2021 online. If you have three 

papers accepted (i.e., you are one of the authors for all three papers), 

then they need to be covered by two Author Registrations and the 

second paper fee can be chosen by one of the two Author Registrations. 

There will be also two accounts given accordingly. Please note that to 

make sure that you could always get all updates and information that 

IEEE Technical Committee on Learning Technology has, you could 

consider to join any of the social networking groups (e.g., Discord, 

LINE, Telegram). You may find the information at 

https://tc.computer.org/tclt/social-media/. 

V. IMPORTANT DATES 

 February 19, 2021 in GMT (Friday): extended submission deadline 

for all papers (Full paper, Short paper, Discussion paper 

 April 16, 2021 (Friday): Authors’ Notification on the review 

process results 

 May 14, 2021 (Friday): Author’s registration deadline 

 May 14, 2021 (Friday): Final Camera-Ready Manuscript and IEEE 

Copyright Form submission 

 June 4, 2021 (Friday): Non-authors’ early bird registration deadline 

 July 12-15, 2021: ICALT 2021 Conference 
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I. OVERVIEW 

Global Chinese Conference on Computers in Education (GCCCE) 

is a premier annual international forum for researchers, practitioners 

and policy makers in the Chinese communities for the worldwide 

dissemination and sharing of ideas for research in the field of 

Computers in Education. The conference program will comprise 

keynotes, paper presentations, workshops, teacher forums and doctoral 

student forum. All the accepted papers in the main conference, 

workshops and Doctoral Student Forum will be published in ISBN-

coded proceedings. 

II. HISTORY AND DEVELOPMENT 

Global Chinese Conference on Computers in Education (GCCCE) 

is an annual international academic conference organised by the 

“Global Chinese Society for Computers in Education” 

(http://www.gcsce.org/en/home.php). The 23rd GCCCE was held at 

Central China Normal University, Wuhan in May 2019. The 24th 

GCCCE was held at Northwest Normal University, Lanzhou in 

September 2020. The conference has been developed as a premier 

academic event for researchers, practitioners and policy makers in the 

Chinese communities for the worldwide dissemination and sharing of 

ideas for research in the field of Computers in Education. 

The 25th Global Chinese Conference on Computers in Education 

(GCCCE 2021) will be organised by The Education University of 

Hong Kong, Beijing Normal University, National Taiwan Normal 

University, and National Institute of Education, Singapore in blended 

mode on 11 - 15 September 2021.  

The organization of GCCCE 2021 included one conference chair, 

Prof. Rong-Huai HUANG, and two co-chairs who are Prof. Tak-Wai 

CHAN and Prof. Chee-Kit LOOI. One international program 

coordination chair is Prof. Siu-Cheung KONG, and one vice-chair is 

Prof. Qi-Yun WANG. There are two local organizing chairs. One is 

Prof. Yan-Yan LI who hosts GCCCE2021 in Beijing Normal 

University, and the other one is Prof. Ting-Chia HSU who hosts 

GCCCE2021 in National Taiwan Normal University. GCCCE 2021 

will be held in blended mode with online conferencing for all 

participants and physical venue provided for local participants as 

 
 

appropriate. The GCCCE 2021 website is 

https://www.eduhk.hk/gccce2021/index.html.  

III. SUB-CONFERENCES OF GCCCE 2021 

The conference programme consists of nine theme-based sub-

conferences and some workshop and forums, shown in the following. 

 C1: Learning Sciences & Computer-Supported Collaborative 

Learning (Chair: Yu-Qin YANG) 

 C2: Mobile, Ubiquitous & Contextual Learning (Chair: Su CAI) 

 C3: Joyful Learning, Educational Games & Digital Toys (Chair: 

Ming-Fong JAN) 

 C4: Technology in Higher Education & Adult Learning, and 

Teachers' Professional Development (Chair: Chun-Ping ZHENG) 

 C5: Technology-Enhanced Language and Humanities Learning 

(Chair: Kam-Cheong LI) 

 C6: Artificial Intelligence in Education & Smart Learning 

Environments (Chair: Ting-Ting WU) 

 C7: Learning Analytics & Assessments (Chair: Gao-Wei CHEN) 

 C8: STEM & Maker Education (Chair: Long-Kai WU) 

 C9: Educational Technology: Innovations, Policies & Practice 

(Chair: Kien-Tsong CHAU) 

 English Paper Track (Chair: Qi-Yun WANG) 

 Teacher Forum (Chairs: Chiu-Pin LIN, Juan WU, Wai-Ming KAM) 

 Workshops (Chair: Henry CHENG) 

 Doctoral Student Forum (Chair: Maiga CHANG) 

When you want to submit your paper, Please visit EasyChair: 

https://easychair.org/conferences/?conf=gccce2021  

Submissions must not be published previously. All the submissions 

will be double-blind peer-reviewed. The review will focus on whether 

the work is original and is of good quality through theoretical and 

empirical methods. Below are the important dates of GCCCE 2021 

conference. Contributions should be made in English or in Chinese 

(Full paper: 8 pages; Short paper: 4 pages; Poster: 2 pages). For 

Chinese papers, the title, abstract, and keywords should be provided 

with both Chinese and English versions. The paper should be uploaded 

onto the Paper Submission System in PDF file format. 

 Deadline for Paper Submission: 29 March 2021 

 Notification of Acceptance: 31 May 2021 

 Camera-ready paper due: 21 June 2021 

 Deadline for Early Registration: 15 July 2021 

We look forward to seeing you at GCCCE 2021. 
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