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Abstract. Physical activity is one of the key factors of ageing healthy and at the 
same time one of the key motivational challenges for the elderly. Supporting 
healthy ageing through physical fitness requires interventions that promote 
healthy levels of physical activity as part of the daily routine. Although 
wearable devices, such as activity trackers or smart wristbands, have been used 
by younger adopters to optimize physical fitness, little is known so far about 
how such emerging technologies may be used to improve well-being and 
overall health of senior users. In this paper we present the conceptual 
framework and the architecture of wearable-technology enhanced learning for 
healthy ageing as part of an R&D project called “Fitness MOOC - interaction of 
seniors with wearable fitness trackers in the fitness MOOC (fMOOC)”, founded 
by the German Federal Ministry of Education and Research (BMBF). The 
fMOOC project is a cooperation between Beuth University of Applied Sciences 
Berlin and the Geriatrics Research Group, Charité - one of the largest medical 
universities in Europe. The project aims at developing a wearable-technology 
enhanced learning solution combining the MOOC (Massive Open Online 
Course) approach with embodied and creative learning experience with support 
of activity trackers. fMOOC integrates an LMS backend with wearable fitness 
trackers, mobile user interface, gamification and analytics to promote healthy 
ageing through learning and interacting with senior users.  

Keywords: healthy ageing, wearable technologies, wearable enhanced learning. 
MOOC, gamification, senior learners 
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1   Introduction 

Wearable Enhanced Learning (WELL) is beginning to emerge as one of the earmarks 
of the transition from the desktop age through the mobile age to the age of wearable, 
ubiquitous computing [6]. Whilst wearable devices such as activity or fitness trackers 
(e.g. Jawbone, Fitbit, Nike, Garmin) have been used by younger audiences to measure 
and monitor physical activity, little is yet known how senior users interact with such 
devices. Moreover, recent studies points out that most wearable trackers fail to drive 
long-term sustained engagement for the majority of users independent of age [21]. 
One of the reasons is that currently available trackers provide only basic health 
metrics such as steps taken and calories burnt. Another reason is that fitness trackers 
lack mechanisms for long-term use, social interaction and goal reinforcement, often 
failing to provide a sustained impact on users’ fitness habits. Therefore one of the key 
research questions in this area is how wearable fitness technologies may be used to 
ensure sustained physical practice as part of the daily routine, enhancing habit 
formation and making a long-term impact on users’ health and well-being [21]. 
 In this paper we present an approach for applying wearable activity trackers to 
enhance embodied and creative learning experiences in order to promote engagement 
and an impact on health and well-being of seniors. Embodied learning has been only 
recently considered as an important form of learning, enhancing the learning process 
through sensor-motor experiences [18]. Creative learning has been been considered as 
an important element of healthy ageing. Research in this area has shown that creative 
learning practice may have a highly engaging and sustaining impact on well-being 
[12]. As we are not aware of any project so far implementing wearable activity 
trackers as part of a learning/training program for seniors, little empirical evidence 
has been available to us to support the design and implementation of wearable-
technology enhanced learning solution for healthy ageing. In view of the current 
research gap, the conceptual framework and the technical architecture described in 
this paper presents a substantially novel approach, which seeks to define relevant 
research fields and research questions to guide the development of wearable-
technology enhanced learning for healthy ageing through an interdisciplinary 
approach. The first part of this paper discusses the potential of wearable enhanced 
learning for healthy ageing, exploring the links between creativity, learning and 
healthy ageing. The second part describes the conceptual framework of the fMOOC, 
building upon the concepts of health, learning and technology and highlighting some 
of the key research questions of the fMOOC project. The third part presents the 
fMOOC architecture and outlines some of the challenges we faced in the process of 
technical development. 

2   Background 

In order to understand the potential impact of Wearable Enhanced Learning (WELL) 
for healthy ageing, it is useful to examine the concepts of creativity and health in 
relation to common trajectories and conceptual links to learning. Below we give a 
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brief, introductory overview of the key concepts and discuss potentials for promoting 
healthy ageing. 

2.1   Concepts of Health 

The traditional understanding of health would be the absence of illness. However, 
health has been also defined as a state of physical, mental and social well-being. One 
of the key definitions of health has been provided by the World Health Organization. 
According to WHO [30] health can be defined as “a complete state of physical, 
mental and social well-being, and not merely the absence of disease or infirmity.” 
Bircher [4] defines health not as a complete but as a dynamic state of well-being 
“characterized by a physical and mental potential, which satisfies the demands of life 
commensurate with age, culture, and personal responsibility”. This perspective frames 
health as a set of individual capabilities. The capability approach to health offers a 
relevant framework for exploring the links between creativity, learning and healthy 
ageing. This approach views health as a set of learnable capabilities which can change 
depending on the context [20]. From this perspective, a person can develop 
capabilities to live healthy (e.g. learning how to enhance physical fitness, learning 
how to deal with stress). From a similar perspective, healthy ageing can be defined as 
“the process of optimising opportunities for physical, social and mental health to 
enable older people to take an active part in society without discrimination and to 
enjoy an independent and good quality of life” [14]. Active participation and 
enjoyment have been considered as key indicators of health. 
 
Health and ageing healthy are closely related to motivation to retain physical activity 
and to the concept of resilience, which refers to the capacity to recover from a 
physical, emotional or social challenge [27]. Motivation and resilience are considered 
critical factors in ageing [27]. Resilient individuals tend to have better quality of life 
and are less likely to succumb to illness [27]. Especially health resilience, i.e. the 
capacity to maintain good health, is a relevant concept for promoting healthy ageing. 
As individuals note physical impairments with age, such as problems with climbing 
stairs, the ability to accept changes in own physical fitness and managing everyday 
challenges are important factors for ageing healthy. Older adults may be helped to 
remain resilient and motivated to engage in regular physical activity by focusing on 
personal abilities and resources to strengthen determination, self-efficacy and self-
esteem [27]. 

2.2   Concepts of Creativity 

The traditional understanding of creativity places the focus on generating a product 
external to the person. From this perspective, a creative activity would have to be 
demonstrated by a creative artefact, be it tangible (e.g. sculpture) or intangible (e.g. 
music). This product-oriented perspective represents just one facet of creativity. 
Another way of looking at creativity is taking the contribution of creativity to 
psychological and physical well-being into account. This perspective is grounded in 
the body of research related to the therapeutic effects of creativity, especially in 

Interaction Design and Architecture(s) Journal - IxD&A, N.24, 2015, pp. 111-124



relation to physical and psychosocial well-being. During a creative activity an 
individual experiences a state of consciousness called flow, which manifests itself in 
complete absorption with the activity and deep enjoyment leading to a sense of well-
being [11]. From this process-oriented perspective, being creative provides the 
opportunity to experience well-being and derive pleasure from an activity itself. 
Consequently, improving well-being can be reached by engaging in flow activities, 
which can have the form of an intellectual or a physical activity. These positive 
internal effects of a creative activity are associated with health. 
 
Research in this area shows that healthy ageing may be enhanced through creativity 
and that creative learning practice has a highly engaging and thereby sustaining 
quality [12]. The longitudinal creativity and ageing study by Cohen et al. [13] 
revealed positive effect of creativity-oriented and community-based interventions on 
improved ratings of physical health, reduced medication use, improved social 
interactions and less loneliness, and even fewer health problems compared to the 
control group. The study by Cohen et al. [13] measured the impact of community-
based, participatory art programs on physical and mental health of individuals aged 65 
and older. This and other studies, e.g. art therapy studies measuring the effects of 
music, visual art or theatre on well-being, implicate that engaging in creative 
activities has positive impact on health and health risk reduction [35][36].  

Also, the developmental research on psychological growth in the second half of 
life provides a valuable perspective on the potential of creative expression to enhance 
health and well-being of seniors. Promoting healthy ageing by tapping into the 
positive impact of creativity has been addressed by Cohen [12][13] in her research on 
creativity and ageing. This research has specifically focused on the question of how 
creative expression and the arts promote healthy ageing. As people move from the 
phase of midlife reevaluation (40s to late 50s) to the phases of liberation (50s to mid 
70s), summing-up (60s to 80s) and encore (late 70s to the end of life), the desire to 
live well and have a positive impact advances [13]. The study by Cohen et al. [13] 
revealed significant positive impacts of engagement in intensive participatory art 
programs on health and well-being. In particular, the study demonstrated that being 
socially creative, e.g. participating in art programs, fosters health and well-being.  
 
The underlying mechanisms contributing to the promotion of health through creative 
practice identified in the research cited above include (a) the sense of control 
mechanism, (b) the social engagement mechanism, and (c) the brain challenge 
mechanism. The positive impact of sense of control on health outcomes results from 
the sense of mastery, which leads to the feeling of empowerment. Seniors may 
explore new challenges and experience sense of control when engaging in creative 
practice. The positive impact of social engagement on health, and even reduced 
mortality, has been demonstrated in a number of studies and can be contributed to the 
feeling of comfort, reduced stress levels and a sense of belonging. The brain challenge 
resulting from creative practice contributes to brain plasticity and vitality [12].  
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2.3   Healthy Aging and Learning 

Studies on ageing show that when (a) older persons experience a sense of control, e.g. 
a sense of mastery when engaging in creative activities, and (b) meaningful social 
engagement with others, e.g. sharing sense of achievement, positive health outcomes 
may be observed [13]. Both sense of ownership and social engagement which play a 
crucial role for promoting healthy ageing also belong to core educational and 
developmental concepts. Social engagement has been considered as the key 
mechanism for learning by social learning theories including the Social Development 
Theory by Vygotsky [32], the Social Cognitive Theory by Bandura [3] and Situated 
Learning Theory by Lave & Wenger [19]. These and other social learning theories 
view social context and social environment as central for learning, expanding the 
traditional behavioural and cognitive theories considering learning as inner processes 
of a single person. Social learning theories, especially the theory by Bandura [3], 
emphasise self-efficacy as a perception of own competence. From the developmental 
psychology perspective, self-efficacy and sense of ownership are closely linked 
together. The sense of ownership is viewed as an innate human motive to control 
objects, demonstrated in experiencing a psychological connection between the self 
and various targets of possession such as home, territory, objects, and other people 
[26]. In particular, motivation to control can be explained as an innate need for 
experiencing self-efficacy [25].  
 
The concept of control and ownership outlined above underlie some of the current 
approaches to technology-enhanced learning, such as Personal Learning 
Environments (PLE), which emphasize the role of learner control and ownership for 
learning [7]. Learner control encompasses learners taking responsibility for creating 
and developing their own learning environment, granting learners more independence 
in their choices related to the goals, process and outcomes of learning, as well as 
supporting learners in taking decisions about connecting to other learners and 
communities. Learner control is related to tangible and intangible elements of a 
learning environment. The study on psychological ownership and control in context 
of Personal Learning Environments conducted by Buchem [8] showed that control of 
intangible elements of a learning environment, e.g. personal data, contributes more to 
the feeling of ownership and responsibility for learning than the control of tangible 
elements, e.g. technical tools. This study also showed that learners may achieve better 
learning results if they feel to be owners of a learning environment and in control of 
learning, e.g. taking own decisions about the learning process, feeling in control of 
personal data. 
 
The results presented above imply that designing learning to promote healthy ageing 
means to:  
 

• engage learners in creative activities to promote a sense of physical-
psychological well-being, focusing on the process and not on the product of 
these activities,  
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• provide opportunities to learn about healthy living and to develop 
capabilities to live healthy, focusing on health as a set of individual 
capabilities, 

• focus on community-based interventions enhancing meaningful social 
engagement and sense of control including a sense of mastery and a sense of 
achievement, 

• enable learners to control elements of their learning environment (e.g. data) 
and their learning process (e.g. decision-making) to promote a sense of 
ownership. 

 
These and related considerations inform the conceptual framework in the fMOOC 
project. The fMOOC framework combines insights from creativity, learning and 
health theories with the aim of enhancing healthy ageing. The fMOOC project is in-
line with another emerging research area which focuses on using technology to 
support proactive health [29]. 

3   Wearable Enhanced Learning (WELL) 

Wearable Enhanced Learning (WELL) is beginning to emerge as one of the earmarks 
of the transition from the desktop age through the mobile age to the age of wearable, 
ubiquitous computing [6]. In line with the current usage patterns of digital 
technologies forming the backdrop of personal communications [5], wearable 
enhanced learning is enabled by connected, portable devices and digital media 
accessible on these devices, all forming extended Personal Learning Environments 
[9]. In the sections below we discuss some of the affordances and potentials of 
wearable technologies for learning.  

3.1   Wearable Technologies and Learning 

The development of wearable devices, such as smart wristbands, smart glasses, smart 
watches, smart gloves or even smart balls, drives the development of new scenarios 
and opportunities for learning. These include: 
 

• Supporting contextual information by delivering and capturing personalised, 
instant and location specific information, e.g. by means of location-based 
services; 

• Supporting contextual interaction by bringing multiple, spatially distributed 
learners together, e.g. by providing context-based access to other learners; 

• Supporting contextual participation by triggering opportunities for personal 
learning, e.g. by utilising user information such as goals and preferences. 

 
However, the possibilities listed above are not supported directly by wearable devices 
themselves, but are enabled through the connection of wearable and mobile devices 
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and services. Also, current uses of wearable devices focus on a limited set of physical 
activities, mostly targeting personal training of running and cycling. While these 
physical activities may appeal to younger and middle-age users, little is known about 
whether senior users perceive the wearable support of these physical activities as 
meaningful and enjoyable. One of the challenges in applying wearable technologies 
for learning is designing embodied and creative learning. 

3.2   Definition of Wearable-Technology Enhanced Learning 

While mobile devices are carried to a location and used in a state of temporal 
stationarity (e.g. standing, sitting), wearable, body-worn devices are used when the 
user is moving or engaging in other tasks (e.g. running, riding) [5]. In consequence 
Mobile Learning (ML) and Wearable Enhanced Learning (WELL) may be 
differentiated by the type of the relationship between the technical device and the 
learner. While mobile learning may require the learner to take a state of temporal 
stationarity and a device used for learning is not fixed to the body of the learner, 
wearable enhanced learning is possible in the state of physical activity while the 
device is body-worn. Thus wearable enhanced learning may be defined as learning in 
a state of physical mobility with support of devices which are body-worn. These 
unique affordances of wearable technologies may be leveraged to design new 
opportunities for learning. The concept of affordances coined by Gibson [17] refers to 
qualities or features of an object which open possibilities for certain actions. Wearable 
technologies such as fitness trackers generate unique affordances for learning 
including embodied learning as outlined in the section below. 

3.3   Wearable Technologies and Embodied Learning 

The concept of embodiment is based on the assumption that thoughts, feelings, and 
behaviours are grounded in bodily interaction with the environment [22]. Specifically, 
theory of embodied cognition grants the body a central role in shaping the mind [37]. 
 
Computer-mediated communication has been observed to enhance conscious 
experiences without self-reference which can be described as disembodiment [33]. 
Specifically, disembodiment is experienced as a disconnection of thought and body in 
a virtual environment with the sensation of thoughts being disconnected from the 
body existing and experiencing separately [2]. For example, a person can create a 
virtual self in a selected virtual environment which is disconnected from the real self 
and the real body [1]. Wearable technologies, on the contrary, enhance embodied 
experience with a strong self-reference [33]. Embodied learning can be enhanced by 
wearable devices through gathering and transmitting bodily information onto a 
physical display.    

The concept of embodiment in context of human computer interaction (HCI) is 
explicitly manifested in the idea of “disappearing tools” which form the basis of 
ubiquitous computing, allowing to integrate computer technologies seamlessly into 
everyday life [34]. Consequently, wearable technologies may be viewed as 
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“disappearing tools” which extend the sensorial experience and allow for new 
embodied forms of the learning experience. 

3.4   Potentials of Wearable-Technology Enhanced Learning 

Although wearable devices have limited multi-modal interfaces they can act as clients 
to embedded services [5]. Connected services and devices equipped with mechanisms 
for context and location awareness, activity tracking, monitoring and sharing of data, 
multimedia information capture and multiple communication channels, open new 
opportunities for learning, creating and collaborating. Mobile and wearable devices 
specifically support multi-channel, multi-objective and multi-context learning [24]. 
Multi-channel learning describes an active and participatory process engaging diverse 
learners and multi-directional conversations. Multiple-objective enables learners to 
follow personal, idiosyncratic objectives and learning patterns. Multi-context learning 
enables not only learning anywhere and anytime, but also combining physical and 
virtual spaces transforming physical and virtual elements into learning resources. The 
potential of networked mobile and wearable technologies lies in particular in enabling 
learning practice beyond a single contextual setup or educational episode. This is 
especially supported by mechanisms for information retrieval, information capture 
and communication based on context awareness related to the physical environment 
(e.g. current location, physical conditions), the user information (e.g. goals, 
preferences) and the social environment (e.g. co-location of others). The fMOOC 
project aims at exploring the potential of wearable technologies for healthy ageing by 
designing and evaluating a wearable enhanced learning environment.  

4   Conceptual Framework 

In this section, we describe health, learning and technology as three distinctive 
research fields of the fMOOC framework within previously discussed conceptions of 
creativity, learning, health and wearable technologies. The conceptual framework in 
the fMOOC project has been developed based on the capability approach to health 
and the creative, social learning practice as a method for improving physical and 
psychosocial well-being. By integrating wearable and mobile technologies, the 
fMOOC framework brings together three research fields - health, learning and 
technology - for an interdisciplinary approach to wearable enhanced learning (Fig. 1). 
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Fig. 1.. The fMOOC Framework - Wearable Enhanced Learning for Healthy Ageing 

The three domains in the fMOOC are represented as three circular layers with 
overlapping areas representing specific, interdisciplinary R&D aspects (Fig. 1): 
 

• Health: Health and promoting healthy ageing are the starting points for the 
fMOOC. The focus is on improving physical fitness and physical activity as 
important factors in ageing healthy, especially in relation to enjoyment from 
engagement in flow activities and well-being. One of the central concepts in 
this area is motivation and resilience and their role for promoting healthy 
ageing through physical fitness. The key research question in this area is: 
How to enhance physical activity of senior users with the help of wearable 
fitness trackers by strengthening motivation and resilience in wearable 
enhanced settings? The two overlaps here are with (a) the learning layer and 
the question about how to design learning experience around fitness training 
and social interactions in the MOOC, and (b) the technology layer and the 
question about how to combine tracking and monitoring of fitness data with 
gamification to enhance motivation to retain physical activity. 
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• Learning: The central element of the fMOOC is learning in a blended 
learning environment with online and offline components. The online 
components are embedded in the fMOOC platform and include digital 
content and online communication with other learners. The focus here is on 
developing digital content such as training plans and training videos, 
designing learner interactions, e.g. in form of comments or ratings, and 
gamification elements, e.g. badges and battles, with the aim of supporting 
seniors in developing healthy ageing skills and retaining physical practice as 
a daily routine. The offline components are embedded in the physical context 
of senior learners who engage in physical activities such as walking and 
strength training in real life. Offline components also include pre and post 
workshops for fMOOC participants. The two overlaps are with (a) the health 
layer as described above and with (b) the technology layer. The key research 
question in this area is: How to design and combine offline and online 
elements of the MOOC to enhance embodied learning experience promoting 
healthy ageing? 

 
• Technology: The key element of the wearable enhanced learning 

environment is wearable and mobile technology which forms the backdrop 
of the fMOOC for senior users. The focus here is on the integration of 
wearable fitness trackers with mobile services for learning. One of the key 
developments in this area is the integration of fitness data from fitness 
trackers through an Application Programming Interface (API) with the 
fMOOC Learning Management System (LMS) and using the data to create a 
learning experience. The focus here is on the integration of the LMS Moodle 
as the backend system with the backend of the fitness trackers and 
developing an own mobile application as a senior-friendly user interface. 
The two overlaps here are with (a) the learning layer and (b) the health layer 
as described above. The key research question in this area is: How to 
integrate wearable devices with the LMS backend and the senior-friendly 
mobile interface for optimal user experience and user engagement?  

The three fields with specific research questions form the basis for the evaluation of 
the fMOOC. 

5   Architecture 

In this section we give a short overview of the fMOOC architecture and some of the 
challenges we faced in the technical development process. The fMOOC architecture 
combines wearable, mobile and learning technologies to capture and share fitness data 
and content such as training plans and videos within the community of senior 
learners. The technical architecture combines different elements to enhance a 
seamless integration of the fMOOC into everyday life (Fig. 2). 
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Fig. 2. Integrated fMOOC architecture 
 
The fMOOC uses an own mobile application for user interface and the LMS Moodle 
as the backend system. The user interface has been implemented on the basis of the 
frameworks AngularJS and Bootstrap. Senior learners access fMOOC via the 
“fMOOC App” using any chosen device, e.g. laptop, tablet, smartphone. The fMOOC 
user interface is designed to be accessible for senior users making use of the key 
usability principles such as large fonts, high-contrast elements, clear labels and 
uniform navigation menus. The functionalities of the software are realised by a 
number of services. The content service connects to the Learning Management 
System (LMS) Moodle where the content, such as training plans and videos, is stored. 
The communication service also uses the communication facilities of the LMS 
Moodle.  
 
Furthermore, a tracking service has been developed for the fMOOC which 
communicates with the backend of the fitness tracker and enables to integrate 
different fitness tracking devices into the fMOOC. The tracking service connects with 
the fitness tracking data service of the wearable devices to retrieve appropriate data 
such as the number of steps as measured by an activity tracker. The learning analytics 
module displays an overview of their fitness data to learners including the exercises of 
the training plans they have completed. This module makes use of the interactions 
data stored by Moodle and by the wearable devices. Finally the fMOOC software 
includes a gamification service to incorporate rewards and playful elements in the 
course including badges and battles.    
 
The  architectural design of the fMOOC software system had to face two main 
challenges. The first challenge results from the fact that most of the activity trackers 
currently available on the market are not straightforward in supporting open APIs thus 
impeding access to fitness data by other services that can leverage this data for 
specific groups of users. The available trackers come as a self-contained closed 
infrastructures, consisting of the actual tracking device, a backend service for storing 
the tracking data and usually a native mobile application that is responsible for 
registering users, for synchronising the data stored on the tracking device with the 
backend service and for providing statistical evaluations on the personal tracking data. 

Interaction Design and Architecture(s) Journal - IxD&A, N.24, 2015, pp. 111-124



For application in the fMOOC system it appeared necessary to obtain an individual 
view of the tracking data, independently of the existing evaluations of the tracking 
provider, and to integrate evaluations of tracking data in the fMOOC user interface. 
Therefore it was necessary to foresee a backend-side integration of the data service of 
the tracking provider for accessing raw tracking data and for making them available 
for evaluation in the fMOOC.  
 
The second challenge we faced was the integration of the LMS Moodle. The 
requirements analysis showed that although Moodle enabled some key fMOOC 
functionalities, it restrained the intuitive usage and senior-friendly user interface. 
Therefore it was decided to develop a mobile fMOOC UI independent of Moodle and 
to integrate Moodle as a backend service, mainly for content management and 
communication of fMOOC participants. This strategy of using LMS Moodle as the 
backend system for MOOCs and combining it with an own interface have been 
already successfully implemented in other projects, such as the German MOOC 
plattform MOOIN which implemented LMS Moodle as backend for MOOCs. Some 
further requirement such as content creation, e.g. individual training plans for each 
user based on a common set of exercises for all users, seemed neither technically 
straightforward nor intuitive in Moodle. Therefore, software development in fMOOC 
included system components for complementing Moodle functionalities, including 
learning analytics. As Figure 2 shows, the fMOOC mobile UI communicates with a 
layer of fMOOC backend services, which are either realised by fMOOC specific 
components themselves or by delegating operation calls to Moodle services or the 
infrastructure of the tracking provider. For the mobile UI, however, this delegation of 
service realisation is not transparent. Hence, services might even be replaced by 
alternative realisations at a later stage, ensuring flexibility of the fMOOC architecture. 
 
The fMOOC prototype has been developed following the user-centered design and 
agile development approaches. Specifically, the SCRUM methodology has been 
applied to design sprints in which specific functionalities have been developed in an 
interdisciplinary team and tested with senior users. A number of different user-tests 
have been applied in the process of design and development, including requirements 
elicitation, psychological tests, physical fitness test, A/B testing of mock-ups and 
iterative pre-tests of prototypes. The user study of the final prototype is planned for 
summer 2015 with two cohorts of 20 seniors followed by post-tests. 

6   Conclusions 

This paper discussed potential benefits of Wearable Enhanced Learning (WELL) for 
healthy ageing. Starting with the capability approach to health and the effects of 
engaging in flow activities on the overall well-being, we outlined some of the key 
tenets for designing a WELL solution aimed at promoting healthy ageing. A number 
of the aspects addressed in this paper was tested with senior users as part of iterative 
development of the fMOOC, e.g. interactions of seniors with activity trackers and the 
design of the senior-friendly user interface. These incremental tests informed the 
subsequent development of the fMOOC prototype. Further crucial aspects such as 
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instructional design and methods of fitness training could not be discussed in this 
paper due to length restrictions. These and other designs will be tested in the fMOOC 
user study and provide empirical insights into potentials of wearable enhanced 
learning for healthy ageing.  
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