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Abstract 

This thesis explores whether it is possible to quantify personal learning environments by 

employing the concepts and culture that support the Quantified Self movement. Using an online 

ethnographic approach, it explores the synergies and opportunities apparent in a technologically 

mediated learning environment that promotes open learning.   This research also asks if 

technology that promotes open, traceable and structured learning habits can encourage higher 

educational institutions and professional industries to be more inclined to recognize learning 

activities that happen within personal learning environments.  While the technology can act as an 

enabler of quantified learning, this research indicates that the barrier between social and formal 

learning is more cultural than technological.  

 

Keywords: Personal learning environment, quantified self, quantified learning, 

technology-mediated learning, self-regulated learning, online ethnography, social learning  
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Chapter 1 

Introduction 

The genesis of this thesis was a result of the convergence of my professional role as an 

advocate for self-improvement opportunities for military non-commissioned members, and my 

personal activities as a life-long learner and technology futurist. A year ago, I remarked during a 

presentation on the future of military professional development (PD) that “education is the 

greatest social influencer and we are failing at recognizing and building upon the accumulated 

learning of those who most need our help.” I went on to talk about how social learners, 

experienced practitioners and those who were not able to acquire formal educations are our 

greatest untapped resource, and from a military PD perspective, our greatest failure. Our inability 

to recognize social learning and informal self-improvement within the formal military PD, 

excludes those who would benefit most and inflates education costs.  

In my discussions with college and university recruiters, educators and executives within 

Canada, I have come to realize that this is not a problem unique to the military.  There is, I 

believe a way to bring learning recognition to all those who learn outside the framework of 

formal institutions.  

Background 

There are many forces which have impact upon our current educational system, and 

people are learning outside the confines of traditional academic frameworks for many reasons, 

ranging from cost to accessibility. The diverse and often undocumented learning activities of 

potential applicants are difficult for post-secondary institutions to recognize as prior learning 

achievements for flexible admissions.  The latent pool of ideas, energy and knowledge of self-

directed learners remains untapped in most of society, and the more I have explored personal 
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learning environments (PLEs), the more I have become aware that the inability to easily 

recognize informal learning accomplishments is as much a cultural problem as it is a technical 

problem (Coleman, 2009).  

This gap in our learning and recognition mechanisms lead me to question if technology 

can be used to quantify PLEs? Specifically, I wanted to research if it is possible to use the data-

driven culture of the Quantified Self (QS) movement to track and bring context to the 

technology-mediated learning (TML) activities that happen within individual PLEs. 

The experiences I have gained as part of a military career, with my life-long learning 

activities, and my own engagement in the QS movement, have led me to an interdisciplinary 

study of the impact of technology on society.  My desire to find a way to use technology to 

benefit society by making self-directed learning recognizable for advancement purposes aligns 

with the writings of protopian Internet futurists, Kevin Kelly (2011) and Heather Schlegel 

(2011). They believe that the future will be dominated neither by the utopian or dystopian 

inevitabilities of modern movies and literature, but see a future that has a positive net sum effect. 

Like Schlegel, I believe that we need to critically examine how technology is culturally 

represented within society and through this examination discover means to benefit the 

community of learners outside the traditional school framework (WordBuzz, 2011; Schlegel, 

2011). The need to continually examine how the mindful use of new technologies can advance 

the learning ecosystem to the benefit of society has also been a reoccurring theme of learning 

philosophers Paulo Freire and Ivan Illich (Kahn &  Kellner, 2007; Karlin, 2014).   

Research Question 

The research question for this thesis is built upon the desire I have to help self-directed or 

unconventional learners connect to formal educational opportunities.  The thesis centres on the 
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following primary question: Can technology be used to track and bring context to the 

technology-mediated learning activities that happen within individual personal learning 

environments? The secondary questions that will be explored include the following: 

1. Can the technologies that support the Qualified Self (QS) movement be adapted to 

enrich and deepen learning experiences through data rich feedback and self-reflection? 

2. How can the visual representation of self-tracking data be used to motivate and 

encourage positive learning behaviours? 

3. How can learning data be curated within quantified personal learning environments 

(PLEs) and presented to academic institutions and professional industries to maximize 

recognition for application and advancement purposes? 

The goal of the thesis is not to formalize and constrain the learning within PLEs, but to 

research the possibility that the quantification of personal learning environments can be partially 

achieved by using the conceptual framework of the QS movement and the tools that facilitate the 

collecting of personally relevant information to further self-awareness. 
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Chapter 2 

Literature Review 

Definitions 

To provide a reference point for the literature review that follows, I have adopted the 

following working definitions of both PLEs and the QS movement for my research.  My 

definitions are based on personal observations, interviews and a review of the significant 

research. 

Personal learning environments (PLEs). 

 Most of the definitions of PLEs portray the activity as a series of web-based tools 

that are assembled to construct networked environments  which are then used to engage in self-

directed learning activities.  But defining a PLE as a sum of the assembled tools limits the 

discussion about the habits and the responsibilities of the individual learner within the learning 

environment. If we look at the PLE network from a holistic point of view, we can see that the 

tools that support PLEs, in and of themselves, do not make the environment. Instead they provide 

the platform to augment and enhance the individual learning and reflective experience (Kahn & 

Kellner, 2007). PLEs, in my experience, are environments that encompass two parts: the 

technology that is constructed and repurposed by each learner to suit his or hers own personal 

needs, and the peer network of information. PLEs are not isolated from traditional learning 

models or incompatible with formal learning systems; indeed PLEs represent an evolution in 

learning towards a model based on knowledge co-construction (Wheeler, 2013). Within the PLE, 

the peer-based community, and not the institution, decides the value of learning; learners exploit 

social computing to engage with a diversity of sources, networks, tools, perspectives and 
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knowledge to achieve their personal goals (Tu, Sujo-Montes, Yen, Chan & Blocher, 2012; 

Fiedler & Valjataga, 2011).  

PLEs have shifted the power of ownership: learners now own their own work, 

empowering them to choose when and how much of their data they will share with institutions or 

organizations and what they accept as feedback (Barrett, 2008). In contrast to PLEs, traditional 

Learning Management Systems (LMS) are designed to support the needs of institutional 

frameworks (Sabrina, 2013). PLEs are constructed to meet the needs and passions of the 

individual, and the individual is the owner and curator of his or her learning content and data 

(Cambridge, 2010). Both the LMS and PLE record the learning activities of the individual: while 

the LMS is standardized and compliant, the PLE is self-assembled and unique (Sabrina, 2013). 

The ability for an individual to learn outside the formal framework of institutional learning, 

while being guided by the technology, defines the PLE for this thesis.  (Fiedler & Valjataga, 

2011).  

Quantified self. 

The Quantified Self (QS) movement is best described as self-knowledge through self-

tracking using wearable technology. Self-trackers use technology to track qualitative physical, 

environmental, emotional activities, and then use the accumulated quantitative data to achieve 

better health and well-being (Alkhatib, 2014).   

The technology that supports this level of self-tracking uses a variety of body sensors, 

wearable computers and social networks to enhance a user’s self-awareness through reflection on 

the data, data that are automatically and manually gathered by the user (Finnley, 2013). The QS 

movement has emerged in contemporary society in response to the advancement of wearable 

technologies that can seamlessly automate the gathering of personal information, and in the last 
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few years has grown into a recognizable subculture and consumer market (Alkhatib, 2014; Swan, 

2012). 

The idea of self-tracking of personal well-being is not new: one of the first QS 

practitioners was Santorio Sanctorius (1561-1636) who devised instruments to track his pulse, 

perspiration, and to quantify the changes in his body weight (Swan, 2012). Benjamin Franklin 

was another practitioner of self tracking; he kept a list of 13 virtues that he wanted to perfect and 

track and he recorded his adherence to those virtues in notebooks for many years (Houston, 

2011).  In a more contemporary example, Chris Dancy, a chief technology officer at BMC 

Software, believes that employees need to take QS metrics seriously; “If you can measure it, 

someone will,” and states, “that somebody should be you.”i. He is connected to multiple sensors 

every day, measuring his pulse, REM sleep, skin temperature, and body functions and recording 

the results (Eknoyan, 1999). Dancy has also devised a routine that captures the work on his 

computer screen several times a day and logs it into his Google calendar. This activity provides 

an auditable and visible record of his entire workday, capturing his work and learning activities 

(Eknoyan,1999).  It is this type of convergence of self-tracking and knowledge-based activities 

that is relevant to this thesis. Robert Scobal and Shel Israel look into the future of personal 

tracking in their book Age of Context  (2014) to a time when adaptive sensors will be able to 

learn our habits and provide intelligent assistance during our daily activities.   

The QS culture uses technology to bring about “care of self,” and allows individuals to 

understand and manipulate their personal environments to bring order to their daily activities 

(Swan, 2012). 

Background Literature 
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Many of the issues that affect education today are cultural, rooted in the co-evolution of 

learning and technology and in the larger struggle of liberating education from the grips of pre-

technology learning methodologies (Mitra, 2012; Sabrina, 2013). Computer-mediated social 

learning, in contrast, is largely free of the constraints of contemporary education and to develop a 

learning model that mirrors society’s evolving views on free global information available when 

and where we need it (Robinson, 2010).  Formal educational systems and professional 

development providers are struggling to maintain the partitioned learning patterns of the 

traditional disciplines, resisting the shift to a self-directed, interdisciplinary model that is open, 

free of cost and interest-based (Coleman, 2009; Johnson, Adams Becker, Estrada, & Freeman, 

2014). Our present education system is driven by a business model in which learning is 

institutionally owned and is packaged for delivery to individuals for payment (Ilon, 2011).  As 

Khan and Kellner (2007) suggest, the industrialization of education has resulted in a bureaucratic 

construct that makes the act of learning an experience in the business model based on scarce 

commodities. To borrow from Manuel Castells (1999), educational curriculum that is not 

measurable, simply does not exist in today’s schools.  

This business model of education is in direct contrast to social learning in which 

knowledge flows from the connection of individuals across networks, and where knowing 

something is not as important as knowing what to do with the knowledge (Mitra, 2012; Ilon, 

2011). Social Learning, in fact, mirrors Ivan Illich’s (1990) prescient thoughts on tools of 

conviviality, in which technology-mediated learning supports the betterment of society, not 

economic efficiency. He saw technology as a tool that enriched and connected people into 

autonomous networks that benefit learners as citizens (Khan & Kellner, 2007). 
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One of the catalysts for change is the continuous and steady pressure from technology on 

the information barriers within society, and our shifting perceptions of the value of formal 

education (Robinson, 2010). Our evolution as a species is forever intertwined with technology; 

technology has augmented and complicated our understanding of knowledge and learning (Cole, 

2010).  Michael Cole (2010) sees learning as the foundation of human culture, and education as 

the institutional mechanism for passing on information to the next generation.  Culture, for the 

context of this thesis, follows Cole’s (2010) distinctions:  at a macro level, culture defines large 

social groups that share a collective history; culture is also experienced at a the micro level of the 

classroom or learning group.  However, our understanding of how to deliver and measure 

learning has not kept pace with technological and cultural changes at the macro level (Robinson, 

2010).  

Our present learning architecture has endured for the last 100 years, refining cost-

effective delivery and pedagogical approaches to match and support the measurements of a 

standardized cohort-based learning model (Mitre, 2012; Robinson, 2010). The experience of 

learning within this model has become secondary to the standardization of the curriculum and 

efficiency of the delivery system (Ilon, 2011).  

While we have expanded the reach of our classrooms through distance learning, the 

fundamental vision of knowledge as a commodity has remained unchanged (Ilon, 2011). This 

struggle for the mind, and ultimately the pocketbook, of the future learner is being waged on 

many fronts (Campbell, Robinson, Neelands & Mazzoli, 2007). Technology has caused many 

traditional business models to become unsustainable: the traditional newspaper industry and the 

music recording industry are two examples. In both these industries, businesses failed when they 

no longer had exclusive control over the commodity that they marketed (Tapscot, 2010). 
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Organizations that make their livelihood from controlling access to desired services or 

information are under siege from users who can now consume these resources for free (Prahalad 

&  Ramaswamy, 2002).  

Callanan, Cervantes and Loomis (2011) suggest that informal learning and formal 

learning are both moving beyond their traditional boundaries. The leakage between the two is 

resulting in consumers (learners) moving to models wherein accomplishments and values are 

measured against personal interests and the values of the networked community (Robinson, 

2010). This shift in the value and ownership of the content of learning is changing society’s 

expectations of education, and it is presenting formal learning institutions with an opportunity to 

engage with a broader segment of society (Cole, 2010).  

The discussion about technologies’ effects on learning is not one directional; it is not just 

about how we structure social learning to be acceptable to formal postsecondary institutions and 

professional organizations. Internally, such institutions are feeling the effects of technology on 

their respective cultures (Veletsianos & Kimmons, 2012). As organizations evolve to understand 

and embrace the impact of technology on their cultures, technology is slowly shifting them 

towards a networked convergence (Callanan, Cervantes & Loomis, 2011). While the culturally 

closed institutions may evolve at a slower pace than the rest of society, they have also begun to 

experiment with social technologies and more open participatory learning models (Veletsianos & 

Kimmons, 2012).   

Deitz (2013) recognizes that education is one of society’s greatest influencers, and that 

the education of the disadvantaged is one of our greatest challenges. Freedom to learn and the 

autonomy to self-assemble PLEs come with challenges: freedom from formal learning also 
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burdens the learner with the responsibility to make informed and critical choices when 

assembling his or her content within a learning environment.  

Self-regulated learning (SRL) is a framework that gives individuals control over their 

learning behavior, enhancing and improving their learning results, especially in a technology-

mediated environment (Wheeler, 2012).  The learning strategies that are associated with SRL are 

goal-oriented action plans, and adaptive behaviors  that ensure learning activities meet  intended 

milestones (Cheg & Chau, 2013). Both Wheeler and Cheg & Chau see SRL as fundamental to 

establishing good learning habits within a technology-mediated learning environment. A self-

regulated learner is defined as a learner who independently and actively assumes control over his 

or her learning strategies. Such learners identify deliberate and attainable goals with a clear plan 

to control, regulate and enhance their learning habits  (Cheng, Chau, 2013; Dabbagh, & 

Kitsantas, 2012; Sha, Looi, Chen, Seow, & Wong, 2011). 

We already have many examples of how technology can help us collaborate within 

networks: a good example is how online computer gamers can solve complex protein research 

questions. In 2011, Foldit game players solved the complex problem of depicting the structure of 

the aids virus in monkeys in just 10 days, an issue that scientists had struggled with for 15 years 

(Khatib, DiMaio, Cooper, Kazmierczyk, Gilski, Krzywda, et al, 2011). If we look at the QS 

movement, we can see how adaptive technology modifies our behaviour and encourages self-

reflection while providing feedback from a peer network. One of the keys to achieving 

behavioural changes is in understanding how technology can be designed to "nudge" us to adopt 

better learning habits, and reflect upon and provide an auditable trail of our learning activities for 

recognition by others and within organizations (Pintrich, 1999; Sha, Looi, Chen, Seow & Wong, 

2011). 
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Deitz (2013) also believes that because post-industrial society is a society of knowledge, 

it must attach more and more emphasis to the way knowledge is gained, and a deeper awareness 

of life skills. PLEs offer a network that enables lifelong learning. The integration of QS tools into 

PLEs may provide individuals with the ability to translate informal learning into recognizable 

skills and literacies. 

But such networking is also not part of formal learning for reasons of territorialism.  

Lynn Ilon (2011) contends that the present school system and the current view of learning, 

formal education and collective intelligence have roots within the industrial age. Schools and 

professional learning are still driven by expertise from within, and respond to the design of a top 

down control that defines the industrial model of education (Robinson, 2010; Khan & Kellner 

2007). This system worked well when universities and experts who disseminated that knowledge 

were the primary repositories of information but the model is rapidly being eroded as the 

traditional content held by universities becomes available to a global audience outside the 

confines of the formal education system (Ilon, 2011; Robinson, 2010).  

Ilon (2011) also articulates how the industrial architecture of the learning model and our 

school systems are structurally designed to be resilient to change. This resistance indicates to her 

that there are no quick fixes that can be applied within the system to effect meaningful change. A 

more holistic and full-scale redesign of the education system is required to implement the 

collective intelligence model required by twenty-first century learners (Khan & Kellner, 2007). 

Ilon (2011) points out  the structural characteristics of knowledge as a thing that  is at the heart of 

the industrial school model.  Cole (2010) describes the Syrian classroom of 2000 BC much like 

our classrooms of today, as consisting of rows of desks facing a single location for the teacher.  

Collective intelligence systems like PLEs, on the other hand, involve process and flow of 
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information, in which no one person within the system is the expert. It is the tension between the 

predictable content of formal learning and the ever-changing reference points of PLEs that 

creates a gap within the credentialing system that must be navigated in order for quantified 

learning to be recognized within existing postsecondary systems (Cole, 2010). 

Veletsianos and Kimmons (2012) introduce the concept of Network Participatory 

Scholarship (NPS), not as an amplification of existing scholarship, but as a metamorphosis of the 

practice of scholarship from a closed system to one that embraces learning as an open social 

activity. It is in using the concept of NPS that my thesis examines the potential linkages of PLEs 

and academic institutions’ acceptance of the self-regulated learning habits of social learners. As 

professors and institutions embrace the concepts of NPS, they are beginning to accept the habits 

and open and participatory learning s of the PLE environment, even if only informally at present. 

This erosion of the barriers to acceptance of learning in the open is steady and constant, because 

societal values about blogging, social bookmarking and social networks reflect contemporary 

cultural norms that are in turn influencing the subcultures of academia and scholarship 

(Veletsianos & Kimmons. 2012).    

Veletsianos and Kimmons, (2012) recognize that a new framework for participatory 

scholarship needs to be devised, one that recognizes learning as a social process that is centered 

around the learners in the network, instead of the content within the institution. Their closing 

remarks in their paper challenge scholars to take an active role in influencing and defining the 

future of scholarship. From the point of view of my thesis, this challenge seems to provide an 

excellent model by which academic institutions may develop technologically progressive, 

lifelong visions of participatory open learning, from the PLE to the NPS (Veletsianos & 

Kimmons, 2012).  
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Wheeler (2013) echoes the notion that new technology will not perpetuate old teaching 

methods; the inevitable technological and pedagogical symbiosis can and will transform learning 

practices. He recognizes the tension between the institutional LMS and the learner’s desire for a 

personalized learning experience, and posits that the PLE may have the flexibility to integrate 

self-assembled, informal learning activities and formal learning into a single technologically 

mediated learning space. This single concept may define the framework of a modern quantified 

PLE with the structural capability to be used in all learning and professional development 

environments. Within learning environments similar to this, the product would not be a 

standardized worker, but a lifelong learner (Cole, 2010) 

Wheeler (2013) also challenges dominant learning theories, recognizing that today, 

learning is lifelong, largely informal and that the traditional methods of teaching can now be 

delivered via technology without the need for teacher intervention. This idea is taken to its full 

pedagogical potential in the structure of classrooms in the self-organizing learning environment 

(SOLE), in which the school-aged learner is minimally supervised and learning experiences, 

developed in  groups of three to four children, are driven by a series of research questions 

(Dolan, Leat, Smith, Mitra, Todd & Wall 2013). Wheeler (2013) supports the concept that 

learning is not always “inside the individual learner,” as traditional theories suggest; within 

personal learning environments, learning is often “outside the learner” and distributed along the 

social network. 

If knowing something is not as important as knowing what to do with the knowledge, 

then learning habits and the need to make knowledge ambient and retrievable on demand become 

essential. The concepts and framework that support personal knowledge management and PLEs 

are integral building blocks of the ecologies that support personal knowledge networks (PKNs) 
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(Chatti, 2012). The framework development of the PKN shares many of the attributes and 

concerns of the PLE; the framework counters the view of typical knowledge management, which 

has been defined as a technological solution to a delivery problem, with a static view of 

knowledge (Chatti, 2012). Instead Chatti (2012) advances the concept that the PKN as a process 

is open, with decentralized, dynamic ecologies and co-created spaces that are fluid and changing 

depending on the set of problems or interests of the network membership. Like PLEs, the 

networks of PKNs are self-organizing, complex systems that are social in the creation of 

knowledge.  

For these ecologies, networks and environments to flourish and add value to each other 

there needs to be a level of confidence in the information that is being created and shared across 

the spectrum of learning interaction. The confidence comes from learners having the necessary 

digital literacy and predicable behavior commonly referred to as good learning habits (Pintrich, 

1999). The process of taking control of one’s learning with social networks can be thought of as 

adopting good technologically mediated learning characteristics (Sha, Looi, Chen, Seow & 

Wong, 2011).  

Brown and Adler (2008) maintain that in the next century, we will have to acquire new 

knowledge and skills on an almost continuous, lifelong basis. The foundational thoughts and 

premise of Brown and Adler’s 2008 paper is that the web 2.0 world will make us both consumers 

and content producers, and that we will find new and innovative ways to learn using social 

computing.  Brown and Adler (2008) have focused their paper on the opportunities that a 

connected society brings to the concept of learning and how profound the impact can be on our 

lives. They believe that our learning is socially constructed and the focus should not be on what 

we are learning, but on how we are learning. The social learning perspective in Brown and 
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Adler’s (2008) paper shifts the focus from the content delivered to the learner to a guided 

conversation between learner and teacher.  Within the PLE, the “teacher” may exist anywhere 

within the network and the “teacher” may change as the topic evolves.  

Prahalad and Ramaswamy (2002) revisit the question of how we measure efficiency and 

value through their study of company-customer relationships. This re-evaluation has relevance to 

quantifying learning when we look at the student as the customer of the academic institution. 

Businesses and academic institutions historically have had a monopoly on the services and 

products they have marketed. Prahalad and Ramaswamy (2002) believe that this monopoly has 

encouraged the measurement of value in internal cost savings and not in providing educational 

value to the customer. The role of the learner expands in the PLE as he/she becomes not only the 

consumer of the learning material, but also takes on the responsibility of selecting the material to 

be studied. In his book The Information Diet, Johnson (2011) offers the concept of managing our 

information consumption the same way we manage our calorie intake; we can, he implies, make 

informed choices that result in balanced lifestyles. Brown and Adler’s (2008) focus on 

continuous, lifelong learning means we may make repeated but shorter visits to formal learning 

institutions to ”top up” our learning recognition through PLEs to achieve formal accreditation.  

Technology and the age of social computing has created a society that expects access to 

an abundance of information that it can consume, repurpose and share; this shift in ownership of 

content has forever changed society’s expectations of education. This age of mass participation 

cuts across all streams of media and publications, including education (Tapscott & Williams, 

2010). Tapscott and Williams challenge educational institutions to change the incentive within 

the system, to reward teaching not research. They go as far in the article to suggest a revenue-

sharing system between professors and institutions. In the future, this new system  could expand 
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to include PLE users as they negotiate learning opportunities directly with professors and as they 

rent virtual office space on academic institutions’ networks. Tapscott and Williams (2010) also 

prescribe the need for a “Digital Marshall Plan” and for governments to redirect funding from 

academic journals and other subsidies to infrastructure development to close the digital divide. 

Tapscott and Williams (2010) correctly assess that no matter what path is taken, the 

changes to education must add value to the learning environment and not the needs of the 

institutions.  They believe that to achieve that value-added path, traditional pedagogy must 

change; we no longer can support a system that is closed and expert-driven.  The Tapscott and 

Williams (2010) paper hints at, but does not overtly say, that we need to envision learning 

completely differently and that we need to let go of the traditional school house as the metaphor 

for learning design.  

Michel Foucaults’ preface to  The Order of Things (1970) makes reference to how his 

concept of looking at every day problems was shattered by his reading of Jorge Luis Borges’ 

mythical Chinese encyclopedia and its irreverent classification system (Fischman & Tefera, 

2014. p. xv). Foucault described the experience as destroying his preconceived notions of how 

things should be done; it also highlighted to him that our notions of how things are thought about 

are shaped by our age and geography (Fischman & Tefera, 2014). This skeuomorphic (derivative 

or imitative) view applied to education extends our everyday perceptions and expectations of the 

present education system and hampers our ability to see learning in any construct, other then our 

present system, limiting our discussions about alternatives to the present schoolhouse model 

(Ilon, 2011).  

Partway through my literature review I was given one paper to read and one suggestion 

that changed how I framed the research I was doing. A professor from the Canadian Defence 
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Academy, whom I had interviewed, followed up on the interview with a printed copy of W.B. 

Gallie’s “Essentially Contested Concepts” (1956) and suggested that I might want to look into 

the culture rather then the hardware of the problem.  Gallie’s (1956) paper highlights the 

problems of coming to an agreement when two or more strongly held beliefs are pitted against 

one another. The paper centers on the argument that opposite sides of a contested topic may 

never reach an agreement, except possibly to agree to disagree. The strongly entrenched 

(cultural) beliefs will prevent advocates from acknowledging the other side’s equally valid but 

entrenched position.  

When the professor noted above, a traditionalist in learning design, gave me the paper, he 

said he could watch the progress of the students in his class; he could see them in the process of 

learning. He believed he could not, however, see that process in PLEs as he understood them.  

Because he could not literally “see” the learner’s progress or validate the learning within the 

online environment, such learning was invalid in his eyes for any formal recognition. While I 

disagree with his assertions, he did provide me with a new vantage point to address the resistance 

to change within the educational system. 

Making Learning Visible 

I began my research focusing on how to make the learning happening within PLEs visible 

and assessable. I came to believe that doing so was within the scope of existing technology as a 

way to address the concerns of trust and validity that were common themes amongst the people I 

interviewed in doing my research. The process of making learning visible (auditable), will I hope 

also build a body of research data to help other researchers in understanding how we learn 

online.  
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Fischman and Tefera (2014) posit that the framework of education does not rest on a 

strong research base in the same way that the framework of defence, health care or production 

industries do. They also posit that the categorization of learning systems, by age, gender, 

minority, among others, limits our perception of what types of research works and how to 

measure educational success. This inability to find a solid empirical ground upon which to base 

research causes most researchers to focus on outcomes and standards which are the benchmarks 

of industry not the organic processes of learning (Fischman, Tefera 2014). Fischman and Tefera 

show how the education reform industry’s indecision and uncertainty in “what works” most 

often results in critiques over credentials of the researchers and a mutually assured state of 

impasse. They end their paper with a plea for researchers to work towards finding effective ways 

of communicating the complexity of the education system and engaging in pedagogical research 

that is interdisciplinary and multi-dimensional.  

While it is not in the scope of this thesis to delve deeply into the topic of pedagogy, or 

learning theories, Lawerence Bale’s (1992) paper on Gregory Bateson’s cybernetic epistemology 

has an interesting bearing on my research. The properties of the cybernetic system have 

commonalities to PLEs: they are holistic networks that alter in system patterns as participants 

join or leave individual nodes based on shared need and interests. PLEs link together to form 

social networks or meta-systems that are organic representations of network hierarchies, 

allowing learners to act as both consumers of information and creators of new content (Bale, 

1992).  While one of the critiques of cybernetics has been the use of the principles of machines 

to study human pedagogy, I believe such a comparison may be useful from the viewpoint of 

online ethnography. With online groups much of the activity within the system exists within the 

machine, and in many senses the online community being studied is both enhanced and 
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constrained by the limitation and potentials of the technology. Bale (1992) compares the 

cybernetic system to a classroom that is self-stabilizing and self-organizing, positing that as a 

holistic unit, the class develops its own history and interrelationships that govern the behaviour 

and culture of the class.  

The other important area of cybernetics that Bale (1992) discusses is the importance of 

information and communication within the system. It is the speed across a system and the 

richness of the information that defines cybernetics as a metaphor for the mental process. The 

ubiquitous nature of information and the persistence of communications within a PLE are many 

times faster and richer than Bale could have imagined when his paper was crafted in 1992. 

However, it is Bale’s (1992) description of Bateson’s theory of learning that informs the process 

of making learning visible. His model of cybernetics shows learning as a social activity, not a 

thing.  Bale’s (2009) description of the “theory of mind” suggests that learning addresses the 

whole person, the physical, emotional and intellectual individual. This “whole person” approach 

to the physical, emotional and intellectual learning would be an accurate description of the 

potential of the integration of the QS physical and emotional concepts into the intellectual 

network of the PLEs. The potential in using a framework similar to cybernetics to study and 

visualize learning activities is that the learning that occurs within a technology-mediated network 

can be mapped and described using such a framework.  

 Wilkinson, Wells and Bushell (2005) posit that a learning diary may be particularly 

useful in mapping and describing the gap between planned curriculum and student outcomes. 

This concept of using a journal for reflection is not new, but is becoming more prominent with 

the QS movement as members try and capture the contexts of their physical activities (Swan, 

2012). Wilkinson, Wells and Bushell (2005), in their research on the hidden curriculum, required 
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students to only log their motivations at a very basic level, asking if they were required by 

curriculum to learn material or if they learned the assigned material of their own volition.  We 

could speculate that occasionally these two responses would overlap. Additionally, of direct 

interest to this thesis, the authors express the realization that the objectives of the formal 

curriculum are not always the results experienced by the students, and that each student has a 

unique learning experience.  

Wilkinson, Wells and Bushell’s (2005) realization of the learning difference between 

planned curriculum and received learning is a powerful descriptor of the learning activities of the 

students they studied. Perhaps a more reflective use of the diary by the students would have 

helped the researchers to map the divergence between the planned and hidden curriculum 

However, this study by Wilkinson, Wells and Bushell (2005) was mainly designed as a time 

management study.   

Ferguson and Shum (2012) take the analytical approach to social learning and break it 

down into five approaches that can then be applied to online learning activities. Their paper 

recognizes that learning is a social activity and that ideas are not individual products, but instead 

are results from interaction and collaboration within a learning cohort.  Ferguson and Shum 

(2012) set out the conditions for innovation and learning as dependent on social connections and 

the richness of the learning environment. An important concept Ferguson and Shum (2012) posit 

within their paper is that the world is changing faster than traditional forms of information can be 

codified, peer reviewed and formalized. It is the knowledge and understanding available within a 

peer-credentialed network, they say, that is the way in the future to disseminate information and 

tacit knowledge. They say that different types of learning analytic methods could be used to 

inform the selection of QS and PLE tools to build the unified framework to measure lifelong 
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learning and tacit knowledge transfer (Ferguson & Shum, 2012). This idea builds on the belief 

that real knowledge is locally generated and shaped by the circumstances of the time and place. 

Furthermore, formal institutions have lost the ability to feel the nuances of time and 

circumstance that shape local learning (Olssen & Peters, 2005). 

To be able to capture the knowledge of the local network is ultimately the goal of 

quantifying social learning.  Mozzila, an Internet open source software company, has created an 

“open badge” initiative as an attempt to present an alternate way of proving and representing 

competency (Goligoski, 2012). Goligoski recognizes the difficulty in accrediting the skills and 

achievements gained outside of formal education. His paper presents the concept of open badges 

as a novel approach to legitimizing informal learning. Such badges provide a crowd-sourced way 

for people to use the Internet to present their work history and digital skills.  The badge system 

enables those who are self-taught, lack access to formal education or have practical experience to 

promote their skills or reposition themselves within the workspace.  Goligoski (2012) describes 

the open badge concept as being socially inclusive, informal, participatory and lifelong. He says 

that third party organizations should decide the criteria for a particular badge issue, but that it 

would be peer assessment that allowed users to redeem badges as part of their e-portfolios. Users 

would then display their badges with links to electronic resumes or other personal data sites to 

provide personal history and examples of work or accomplishments.   

The badge system does present an issue of trust and validity within the peer network: do 

we trust the assessors? Is the voice of the many peer reviews and testimonials equal to the voice 

of the expert within a closed system such as higher education? Essentially, is the open badge 

system elite enough for formal recognition within professional organizations? (Itow & Hickey, 

2013). The badging system seems designed for demonstrable skills, where “show me” validates 
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personal competency.  It also points to possibilities wherein the peers within a PLE evaluate user 

content creation and acceptance of learning activities and topics. Peer assessment or third party 

criterions are basic to an open badge system,  

Itow and Hickey (2013) explore this concept in their paper on remediated assessment. 

They recognize that Mozzila’s open badge system represents some sort of learning, but they 

question what type of learning quality is associated with the badge.  They advocate a set of 

appropriate practices to help quantify the open badges. The principles include five principles or 

habits: a leveling system, expert judgment, standards, performance assessment and an e-portfolio 

mechanism (Itow, Hickey, 2013).  While they use existing assessment methods and standards to 

measure an emergent means of learning, these assessment methods may point to valuable 

methods for quantifying PLEs.  

The measurement of self-reflective learning in the mobile or online environment is an 

area that needs more research (Sha, Looi, Chen, Seow & Wong, 2011).  One of the areas of 

particular interest to my research is the assumption that learners in the online student-centered 

environment have the necessary digital learning skills to manage their activities within the PLE. 

Any quantifiable, technology-mediated learning environment would need to provide a means to 

improve the user’s ability to learn, provide a network that allows the learner to proactively create 

an advantageous PLE space and re-enforce the correct or acceptable format and amount of 

learning activity (Sha, Looi, Chen, Seow & Wong, 2011).  The concept of the QS movement is a 

digital examination of physical action; as in learning, the user must be motivated to engage in 

sustained and focused activities to accomplish a goal. This demand requires that the user have 

access to feedback and self-reflection activities to re-enforce his/her perception and belief in the 

autonomy of choice to instill the agency to accomplish the task or goal (Sha, Looi, Chen, Seow 
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& Wong, 2011).  Importantly, all the required technology mediated “nudges” exist now within 

the QS environment to assemble a suite of learning tools to provide a level of quantification to 

PLEs and feed our drive as humans to make ourselves better (Alkhatib, 2014) 

It has been my experience that successful learning is an emotional activity. Pekrun, Goetz 

and Titz’s (2002) document the concept of academic emotions, their research shows that 

emotions have a profound effect on learning, and they describe the range of academic emotions: 

enjoyment, hope, anger, anxiety and boredom. They have used a number of studies to show the 

interrelationship of these emotions on self-regulated learning, and they describe the effects of 

moods on learning, in which a positive mood will encourage holistic, intuitive and creative 

thinking, and a negative mood will facilitate detail-oriented, analytical and linear thinking 

(Pekrun, Goetz, Titz 2002).   

To successfully make the process of learning visible in the context of this thesis, the 

gauging of the basic emotional state of the learner would need to be traceable and modified 

through intelligent feed back in a technology-mediated environment.  Researchers at the 

University of Massachusetts-Amherst are already carrying out work in this area; their computer 

program uses the computer’s camera to allow an avatar to mirror the learner’s emotional state 

(Murphy-Paul, 2014).  One of the interesting linkages between emotions and learning, as 

discovered by Pekrun, Goetz and Titz (2002), is the comparison of self-regulated (used 

extensively within the PLE) and external regulated (their example is a classroom). They posit 

that negative emotions may be assumed to motivated students to rely on external guidance, while 

self-regulated learning relies on positive emotions to plan, monitor and evaluate learning 

progress.  
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If the intention is to make the learning activities within a PLE visible to inspection, then 

the environment should promote recognized and accepted learning habits.  Self-regulated 

learning is increasingly used to describe the activities with a PLE (Wheeler, 2012).  Wheeler 

says that by using technology (mindtools) to offload simple tasks, students can extend their own 

understanding by placing importance on “learning to learn,” a feature of heutagogy. Heutagogy 

as a learning theory is aligned with the digital environment and encourages the sharing of 

information rather than its hording; extending the learning environment built on choice and 

passion is very different from an environment created by assigned curriculum (Wheeler, 2013). 

Cheng and Chau (2013) say that research has revealed that learners in a technology-

mediated environment learn better by adopting the learning strategies of self-regulated learning. 

They describe self-regulated learning as actions that are self-initiated and aimed at acquiring and 

applying information, while setting realistic benchmarks, managing and monitoring time, 

reflecting and regulating personal efforts in the physical and online environment to assure goal 

completion. Dabbagh and Kitsantas (2012) see self-regulated learning as an essential part of 

formalizing PLEs, and describe it as a student’s ability to independently and proactively engage 

in self-motivated and behavioral processes that increase goal attainment. They believe that self-

regulated learning within the PLE environment must incorporate a motivational component to 

learner persistence; learners faced with difficult tasks need some form of motivation to keep 

them focused while easier or more tempting options are competing for their online attention 

(Daggagh, Kitsantas, 2012). Dabbagh and Kitsantas’s paper describes self-regulated learning as a 

three-part cycle of behavior: goal setting and planning, followed by a performance phase wherein 

selected strategies are chosen as appropriate for the learning activities used. Finally, in the 

reflection phase, self-monitoring and self-assessment are used to review the learning activity.  
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These requirements of self-regulated learning are that learners have a plan, they have 

goals and they practice reflection that mirrors the technology design used within the QS 

community (Sha, Looi, Chen, & Wong 2011) The QS culture of reflection based on data 

feedback and user defined goals is re-enforced and used as a motivator through technological 

nudges  (Alkhatib, 2014). When we look at the QS and PLE technologies through the lens of 

providing an environment that promotes positive behaviours and strategies, we can begin to see 

the convergence of the two communities into something akin to Bateson’s “theory of mind” in 

which learning addresses whole person development, including the physical, emotional and 

intellectual aspects of that development (Bale, 1992). 
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Chapter 3 

Methodology and Findings 

Methodology 

 My attempt to do research with two such separate and diverse groups as the QS group 

and PLE learners was challenging. Both communities did not make a firm distinction between 

online and offline interactions when they engaged in their respective physical and technology-

mediated activities; instead they often interacted simultaneously in all spectrums. This behaviour 

was most prevalent within the QS group, the members of which went about their everyday 

activities while wearing technology and sensors that tracked and represented the context to their 

daily physical activities in data that were stored online for later review. In the case of PLE users, 

my research discovered that the space for learning was often situated in the physical world, but 

that the physical environment integrated technology as the ambient provider of virtually 

unlimited knowledge resources and experts.  

My decision to use an online ethnographic approach to studying the groups was based 

primarily on my belief that the individuals from the QS and PLE groups represented themselves, 

as members of their respective communities, online and connected into larger networks where 

the records of their activities were stored, reflected upon and shared socially (Bernard, 1998).  In 

many cases, individuals from both groups saw technology as a social actor itself, wherein the 

very technology itself had a strong normative influence on behaviors (Boellstorff, Nardi, Pearce 

& Taylor, 2012). While both the QS and PLE users had interactions as small groups in person, 

their physical meetings were social extensions of their digital community; that is, their culture, 

and group normative behavior was formed collectively online (Alkhatib, 2014; Genzuk, 2003).  
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Brown and Adler (2008), describe the shift from traditional learning to PLEs as shifting 

the Cartesian premise of “I think, therefore I am” to the social learning premise of “we 

participate, therefore we are.” Torres, Gonzalez, Ojeda and Monguet (2010) build upon this 

paradigm shift by suggesting that the learners within a PLE are knowledge “prosumers,” who 

play a role as both consumers and producers of information. They suggest using virtual 

ethnography as a method most appropriate for observing their community. Individual who use 

PLEs can become part of virtual communities when there are enough participants to form webs 

of personal relationships and interactions that share collective beliefs systems and common 

practices (Torres, Gonzalez, Ojeda & Monguet, 2010). 

Wilson (2008) describes PLEs as not being a piece of software but as an environment in 

which people and tools interact to form networks and communities that create user-centric 

transformations of educational technologies.  The use of an online ethnographic approach has 

benefits from a researcher’s point of view because it allowed me to interact with and gather 

information from practitioners of QS and users of PLEs, while experiencing the potential of each 

community’s use of technology (Genzuk, 2003; Bernard, 1998; Boellstoff, 2012). In essence, the 

best place to conduct fieldwork to research the QS and PLE communities was, for me, online.  

For the purpose of this thesis, I have chosen to describe my approach to the ethnographic 

research method as “online ethnography.” While there are a number of definitions for what 

constitutes online or virtual ethnography in published papers and recent books (for example, 

Torres, Gonzalez, Ojeda & Monguel, 2010; Genzuk, 2003; Bernard, 1998; Boellstoff, 2012), 

online ethnography in this instance refers to the use of technology to facilitate and augment the 

study of a particular online group’s practices and its points of view. Technology afforded, in this 

instance, the ability for members of both QS and PLE groups to immerse themselves as 
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participants, engaging in direct conversations with members of both groups (Bernard, 1998). 

This practice mirrors my own experience as a QS practitioner.  

Ward (1999) argues that in the technology-mediated world, it is now possible to dispense 

with the concept of space and time as it deals with communications and information. She 

suggests that preconceived notions of the existence of community no longer burden cyber-

ethnography. Supporting Ward’s concept, I have found that common interests unite and define 

online communities, not location or nationality. Members of communities become fluid, 

overlapping, joining and leaving based on interest and desires (Ward, 1999). The transient nature 

of such communities should not be thought of as the movement of people but the movement of 

ideas across the network.  

The use of technology in this online ethnographic study allowed me to attempt to meet 

Geertz’s (1973) concept of “thick mapping.” For Geetz, it was not enough to have the data from 

an ethnographic study, but to be able to “thick map” one must have lived the experience to fully 

understand the nuances and contexts of the data. The concept of thick mapping, as applied to this 

thesis, is to achieve a level (and depth) of understanding that I can use to interpret the social 

nuances of each group and the cultural uses of technology and to recognize opportunities to 

make recommendations towards answering the question, “can we quantify learning within 

PLEs?”  

This contextual understanding of the impact of the technology on the community allowed 

me to concentrate on the people within the networks, not the technology. Geertz’s (1973) now 

dated but noteworthy critique of technology-mediated ethnography was that through the use of 

technology to conduct ethnographic research we could lose the human feel of the culture that is 
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being studied. His concern was that we would use technology and rely on machine-gathered data 

to know the participants rather than on conversation to understand them.  

During my research, I was aware that the technologies that I was using to engage in 

online ethnography for this thesis were the same as the technologies that are influencing the QS 

and PLE environment; in a sense I was using the same technologies that are shaping the behavior 

and defining the culture that I was observing. 

Online ethnography, while having many benefits for this study, does pose methodological 

considerations (Alkhatib, 2014). There is, overall, a lack of formally recognized methodologies, 

tools and best practices for ethnographic research carried out in an online field site (Genzuk, 

2003). The concerns over ethics and privacy are the major issues that need to be addressed; most 

online ethnography is carried out in open digital spaces, where text-based conversations are 

public and have a level of permanence (Boellstorff, 2012).  This situation raises privacy issues 

about age, gender and ethnic background; often, the username does not provide a level of fidelity 

for the ethnographer to make informed decisions on ethical consideration about who participates 

in the study (Bernard, 1998). Conversely, the persistent nature of information within the social 

media networks can provide long and detailed backstories on the participants because usernames 

and online biographies crosslink to many different social networks and online activities. This 

situation is also true of the researcher, who in order to have authenticity within the online 

network, must be an established presence, one that allows the participants to view the 

researcher’s history and online activities. Both the researcher and participant can potentially 

build preconceptions into the discussion from this digital biography and other information 

(Ward, 1999; Boellstorff, 2012).  
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The methodological principles for my online ethnographic approach are adaptations of 

Genzuks’ (2003) three methodical principles:  naturalism, understanding and discovery.    

Naturalism.  

During the three years previous to my undertaking this research, my role was to provide 

the framework for educational development among adult learners within the Canadian Forces 

and to engage in outreach activities with academic institutions within Canada. This role allowed 

me to become an accepted member of the community of learning developers, adult learners, 

institution executives and recruiters within the civilian and military community where my 

research and observations where conducted.  This participation allowed me long term and wide-

ranging conversations with members of military and civilian communities, and established for 

me a level of trust and professional respect.  The rapport and comfort level I established lead me 

to believe that the answers to the research questions I asked during my research were genuine 

reflections of the participants’ views and insights.  I wanted to minimize my presence in the 

conversations and reduce the chances of my asking questions that might be politically or 

institutionally insensitive due the culture within a particular organization.  

Understanding.  

The time spent as part of each community allowed me an understanding of the cultural 

perspectives of my research participants.  I wanted to understand the cultural background, 

training, jargon, abbreviations and the organizational hierarchies that shaped the perspectives and 

possibly the rationales of the answers of the participants within the study 

Discovery..   

When I approached this research, I had a hypothesis that I felt would be tested, proved or 

disproved. In reality, a process of discovery developed and the focus of the research changed as 
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new ideas built upon each other and stimulated new avenues of inquiry. This emergent process 

started to reframe the discussion and provide new explanations to the original hypothesis 

(Boellstorff, 2012). The evolving research dynamic opened new avenues of inquiry for the 

research, changed how I structured the interviews, and increased my reliance on community 

observation and interaction over the framework of an interview process.  

The research for this thesis was primarily conducted in physical offices of many of the 

learning developers and professors, online with the QS community and PLE practitioners, and in 

a combination of online and face-to-face (F2F) informal conversations with recruiters, executives 

and students. All approaches allowed for the conversations to be situated within the everyday 

environments of the participants and reduced the artificial conditions of a research interview. My 

method of note- taking spanned the technology spectrum from white-board drawings to recorded 

Skype conversations.  

All discussions with the participants had embedded within them the core themes based on 

the approved research questions. The following questions represent the core themes of the 

interview process; 

1. How did the participant feel about using technology to achieve his 

or her goals? Did he/she feel that technology helped to modify his or her personal 

behaviors and views on personal data privacy?  

2.  Did the participant believe that the achievements he or she made using technology 

(QS/PLE) were of the same quality as ones that would have been made within formal 

learning or wellness institutions? Was it important that the online achievement (QS/PLE) 

be comparable to traditional or formal requirements?  

3.   What needs to change to allow online achievements to be recognized by formal 
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institutions and is the traditional system of measurement still valid? 

Interview Findings 

QS community. 

While I had been a user of a personal learning environment for many years, the QS 

culture was new to me when I adopted the lifestyle 14 months ago. I was skeptical about the 

accuracy of the technology and the value of reflecting on the data accumulated from tracking my 

daily activities as a motivator for me to make changes in my behaviour. I rapidly became a 

believer when the act of recording my day became almost a ritual, making me very aware of 

many of the mundane aspects of my day. How many steps did I take? How many stairs did I 

climb? How many calories did I consume and expend?  What was the quality of my sleep?   The 

visualization of accumulated data of my daily activities gave context and reality to my life at a 

basic level.  What I discovered was not a shock to me: I was consuming more calories than I 

expended and my sleep patterns were horrible. What was a surprise was the effect of the 

technological nudges of encouragements and the realization that I was being watched that had a 

significant effect on my behaviour. I started to interact with the technology on two levels: first, 

acknowledging that I was being monitored and striving to exceed the goals I set daily; secondly, 

in accepting and reflecting on the data that I was collecting on myself; I was learning to change 

my daily habits.  

The motto of the QS community, “self knowledge through numbers,” was coming true 

for me and this was the most striking comment from all the participants I interviewed in the QS 

community (Alkhantib, 2014). They claimed to know themselves better. Many added to their 

data collection multiple layers of tracking: finances, weather, time spent working, and 

commuting.  All the data combined to paint a picture of their days that enriched their self-
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understanding and made behavior-changing reflection possible. Most saw the technology that 

tracked their statistics as accurate and of sufficient quality to be used in health care. Many saw 

their data as a way to become partners in their wellness with the medical community and to take 

a proactive approach to wellness in general.   

When asked about technology modifying their behavior, most of my participants saw 

themselves as the ones in control of their lives, self-motivated to achieve their goals, not being 

“nudged” to meet them.  When asked if they used the voice prompts to tell them pace, speed and 

distance when running, several said no. This group of respondents stated that they did not want 

technology invading the private activity of running.  However, they did use the application to log 

the statistics of their runs. They all seemed unsure if the use of the application affected their pace 

even when being a silent witness to their run. It would be an interesting avenue of research to see 

if technology can induce positive behavior modification through careful software design. From 

personal experience, I would say that technology with a well-designed user interface could 

motivate and modify our habits. For example, as a new Prius owner, I found the car rapidly 

modified my driving habits because it displayed fuel consumption as total cost of trip and offered 

hints to extend range and reduce cost while driving.  I was soon trying to beat my cheapest trip 

on familiar routes using the car prompts. Many of the self-trackers in my study relied on their 

smart phone to prompt and record behavior throughout the day, and competed with their own 

data to better their behaviours daily, just as Benjamin Franklin did recording and reflecting on 

his virtues list (Houston, 2011).  

As I discovered in my literature review, self-tracking is not new. What is new in circles 

such as the QS movement is technology’s ability to relieve us of the responsibility to record our 

daily activities and establish a feedback system for us to use to reflect on what we have 
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accomplished. While the QS community is quantitatively driven, the qualitative is creeping in as 

the recording technology now asks how we feel and prompts us to rate our experiences 

throughout the day, often correlating that against weather data and time of day.   

Surprisingly, however, for a group that advocates “knowledge through numbers,” the 

members of the QS group, almost to a person, excluded the activity of education from the QS 

ecology.  When I asked in interviews about the potential to use the same technology in learning, 

the response was almost universal: while the possibility of tracking education, as part of QS is 

interesting, how can it be measured? A number of QS group members involved in the discussion 

also speculated that the established learning management systems (LMS) owned this space and 

being able to automate the assessment of everyone’s private learning data would be difficult. A 

large number of the QS participants also identified themselves as lifelong learners, but they did 

not see that activity of lifelong learning nested within the formal educational system. They saw 

education as the domain of formal institutions and lifelong learning as an activity that was 

outside that framework. Cole (2010) speculates that the ability to see a need for a framework for 

learning is clouded by the cultural conditioning we receive as we progress through the 

educational system.  

A few of the entrepreneurs in the QS community felt that efforts such as massive open 

online courses (MOOCs) were destroying the concept of learning assessment; they believe that 

formal education, as we have known it, will  become a thing of the past for the majority of 

people (Mitra, 2012; Tapscot 2010; Shirky 2011; Kelly, 2010).  The NMC Horizons Report 

(2014) sees MOOCs as an appealing alternative by which professional workers and graduates 

can self-improve, but the challenge is finding a way to integrate this learning into the formal 

accreditation system of academic institutions (Johnson, Adams Becker, Estrada, & Freeman, 
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2014). Like ITow and Hickey, (2013) a number of the participants pointed to Google Badges and 

other peer confidence concepts as a way of accrediting learning in the future. The majority of the 

QS interviewees articulated a number of important questions when I asked them about 

integrating learning into QS data: how would we accurately measure the learning? How would 

we ensure the validity of the activity? Why would the formal institutions accept the data if they 

could not verify it? One entrepreneur at the Toronto wearable meeting (where the Toronto 

wearable tech community comes to together to learn, discuss and celebrate self-tracking) dryly 

observed that universities and the companies that rely on them would die before they will 

change.  If he is right, the hesitancy of higher education institutions, the military and other 

employers my be a reflection that the technology that is promoting the QS movement has not 

matured enough to open avenues of discovery towards education. As Marshall McLuhan (1964) 

claimed “we shape our tools and thereafter out tools shape us.”  

It is interesting to note that the QS community was very innovative in finding new ways 

to represent and measure fitness and health, striving for consistency and an ever-better user 

experience. When it came to discussing new ways to map education, however, the QS 

community in general terms seemed unable to see the educational construct as anything but the 

one advocated by the present system, In that conclusion, the QS practitioners echoed the finding 

of Fischman & Tefera (2014). The fact that education is dominated by big businesses 

specializing in educational technologies as Kahn and Kellner, (2007) suggest, and that it is 

subject to heavy government regulations, may also make quantified learning unappealing to the 

entrepreneurial spirit within the QS community  

PLE community. 
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If the QS community is built upon quantitative data, with a fringe of reflective activity to 

give it context, then the PLE community is very much the opposite. Where the QS community, 

for the most part, uses applications and wearable technology that is purpose built, the PLE 

community uses a collection of tools that are individually selected to meet the individual users’ 

preferences. Where the QS community shares its activity as a means of peer motivation, PLE 

activity is, as Wilson (2008) describes it: a technological intervention that aids in the 

transformation of education by decentralizing and individualizing the act of learning. The 

learning environment, as described by the PLE participants, is continually reforming to meet 

individual learning needs and organizing the resources and subject matter experts (SMEs) along 

reputational lines built through peer consensus (Wilson, 2008). In this sense, the culture of PLEs 

based on the conception that collaborative knowledge creation and sharing of information are 

components of  a new form of social capital (Wheeler, 2013). This reconceptualization of the old 

models of education builds on Alain Toffler’s (1970) concept of “ad-hocracy”: it is a required 

response to social and technological change making it increasingly difficult for established 

hierarchies to cope. The pace of change demands a highly pervasive, participatory, and more 

importantly, an anticipatory model of organization (Toffler, 1970). PLEs are largely ad-hocracies 

in nature, developing as self-organizing environments coordinated in individual reputations built 

through social media interactions (Wilson, 2008). This concept helps to explain the dual nature 

of PLEs described by participants:  they talk about the personal technology and the learning 

networks as separate but interdependent activities, as do Fielder and Valjataga (2011). This 

duality within PLE practice is one of the most interesting concepts discussed by the participants 

in this research: that technologies exist separately from the learning network but are independent 
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in their influence on learning. It is in this duality of the PLE construction that I believe QS 

culture and technology can best be integrated without disrupting the learning networks. 

When my discussions and interviews with PLE users focused on the recognition of 

learning within the PLEs, reactions were mixed; many did not consider their learning activities 

as something they would pursue formally or as something that would be valued by academic 

institutions.  When asked if they would consider furthering their learning through formal studies 

if their activities within the PLE were credited towards programs and reducing costs of 

education, most of the participants responded favorably.  

When the discussion turned to what was needed to make PLE learning acceptable to 

formal learning institutions, the respondents were unanimous in the need for established 

measurements and standards. When I queried them about the validity of the measurements and 

standards, the respondents were not as universal in their replies: most agreed there needs to be 

measurement, but felt the existing system was out of touch with new learning methods. Other 

participants felt that learning would become open with the advent of MOOCs and other free 

educational opportunities, allowing learning to be recognized through a demonstration of 

abilities, a “show me what you know” approach. 

It should be noted, I did not include anyone who was engaged in formal distance 

education activities in the interview process, but when I asked PLE participants about e-learning, 

the majority were unimpressed. Most felt that it was a digital extension of traditional and rigid 

class-based activities and did not exploit the power of an open learning environment. 

The most common reasons individuals chose to use PLEs as the means to learn were the 

following: the high cost of formal education; a focused passion that was outside the curriculum 
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of establish learning institutions; the lack of time to return to a formal learning environment; and 

finally, a overall sense of dissatisfaction with the formal learning environment. 

None of the participants indicated that he or she used his or her PLE as explicit 

application material when enrolling in formal education; instead, they used the avenues of prior 

learning recognition provided by the academic institutions. I found this interesting because often 

the learning that was being recognized was a direct result of their PLE activities. As with the QS 

community, for those who use PLEs, dealing with the institutions of formal education seemed to 

discourage any innovative approach to existing educational norms. When presented with a 

hypothetical option of using technology that would establish proper learning habits and record 

learning events for later accreditation opportunities, most felt they would use it if it were easy to 

use and web-based.  

Online conversations and interviews with PLE participants tended to drift towards the 

technology spectrum, as participants described the tools that they used to curate, research or 

create content. Conversations about the learning networks were most often centered on 

resources: the response,“I found this site or person,” meant the person was usually described as a 

URL location or address within the learning network.  The discussion about personal learning 

was often carried out with a less confident vocabulary than what participants used when 

discussing the technology.  I realize that my PLE activities mirror this dual framework: I think 

either in terms of technology or in terms of the organic activity of learning. 

Learning professionals. 

The final interview group was not part of my original research plan. I have called them 

collectively “learning professionals,” which for the purposes of this thesis includes learning 

designers, school executives and university professors. This community became part of the 
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research mainly due to their interest in my research. When individuals asked what I was 

proposing, I responded by engaging with them about what needed to change in the business of 

delivering education so that PLE activities could be recognized.  

The responses to my questions for this group, while having much in common with each 

other, also served to highlight the complexity of an organization required to deliver cost-effective 

education. The conversations and discussions I had with the members of the learning 

professionals group re-enforced Clay Shirky’s observation at SXSW (South by Southwest, a 

conference in Austin, TX) in March 2010 "Institutions will try to preserve the problem to which 

they are the solution” (Gannes, 2010) The solutions presented by learning professionals involved 

refinements of existing organizational frameworks and business processes.  

The most common responses from the learning designers that I got when I asked the 

question, “Why can’t we recognize PLE activities,” were related to design limitations, trust and 

pedagogy. Their responses centered on metrics and measurements, and they viewed collaborative 

learning as a form of cheating that did not conform to the current design process. Within this 

group, I found the biggest resistance to the idea of learning outside the formal institutional 

framework. The overarching view from this group was that PLEs were too unstructured to 

deliver acceptable learning experiences and must conform to solid proven learning design.  

The professors, when asked, “Why can’t we recognize PLE activities,” also focused on 

trust: they were concerned not only if the learners’ work was their own, but about the network 

used to learn. Who was the recognized expert within that network? How did the PLE users 

identify the expert within their networks and what identified them as such? They were 

comfortable with the concept of recognition of experts by other experts within the existing higher 

education model, but were quite distrustful of experts being given credibility by consensus of the 
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peer network. While much of the concerns from this group centered on how best to prepare the 

learner, a large portion of the group’s concern was driven by the belief that someone who had not 

achieved the status of professor was not professionally qualified to lead the learning journey.  

The learning executives’ responses to my question abut recognizing PLEs reflected 

business processes. How would the recognition of PLE records fit within existing recognition 

mechanisms? What would be the cost and would the return make the work worthwhile? Most of 

the learning executives felt there was not a demand for the recognition of PLEs, and to them that 

indicated that the present recognition system was sufficient.  They all expressed concerns with 

integration of PLEs into existing LMSs, and mirrored the concern over the authenticity of work 

within PLEs that the other groups within the learning professionals’ community voiced. The 

learning executives saw this problem framed not as a learning issue but as one of manpower and 

budgets.  

As a group the learning professionals expressed interest in quantifying PLEs, but saw the 

problem as existing outside the framework of formal education, an issue for the web and social 

media practitioners to wrestle with.  It was interesting to note that a very small percentage of the 

learning professionals interviewed used PLEs within their professional or personal lives; a 

slightly higher percentage used some form of QS technology, and they, like the majority of the 

QS community, saw no correlation between QS technology and formal learning.   

Of the three subgroups of learning professionals, learning designers were the least 

flexible about considering how to integrate or recognize PLEs in formal education settings; the 

executives felt they could address the issue of PLE recognition if the business model supported 

it. The professors’ group gave the issue the most thought, and offered the most insights into 

literature to review to further my research.  They also collectively felt the problem was largely 
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external to them.  As one professor remarked, “recognize PLE or not, my course doesn’t 

change.” When asked how he would respond to learners who also expected to be involved in 

content selection for the learning activity, his response was a sharp “never.”  

This group of professionals provided an important look into the institutional mindset and 

culture of the academic institutions, institutions that would need to be the partners in recognizing 

PLE learning activities.  

Analytical Summary 

The interviews, discussions and online activities were completed over a 14 month period 

and included face-to-face, online and hybrid conversation that may have started in one realm and 

transferred to the other as opportunity presented itself.  Many of the threads of conversations had 

a timeline that predated the formal research but only the material that was post RRU ethics 

review was included in this research. I know most of the participants from the three groups 

through my previous employment as a professional development specialist for the Canadian 

Armed Forces or through my online activities as a futurist and social media expert. The 

participants I interviewed were selected from a large network of personal contacts or referrals.  

The choice of who actually participated was dictated by conflicting schedules and availability 

and their willingness to give of their time to be interviewed. Many of the online participants I 

have only met online which provided a serendipitous aspect to the interviews; as topics or points 

of interest arouse through previous interviews I would reach out for confirmation and counter 

opinions.    

As a result of the numerous conversations and interviews carried out as part of the 

research, there were remarkably common themes in the answers to my major thesis question, can 

technology be used to track and bring context to the technology-mediated learning activities that 



 Learning in the Open  47 
 
 

happen within individual personal learning environments? These themes remained constant when 

I simplified the question to “how do we quantify PLEs,” but varied in the importance the 

participant placed on the answer depending on his or her background. The answers addressed the 

barriers that prevented participants from visualizing a clear answer to the thesis question. The 

main themes that were identified through this research were measurement, trust and culture. 

Each of these themes had many components and overlaps, but as I looked closer at each theme I 

came to realize that the barriers were not solely technical in nature but also culturally 

constructed. 

Measurement. 

Measurement was the first theme of almost all the participants: “how would we measure 

the learning?” were the words most commonly used implying “how would we prove we did the 

work?” The issue of measurement also generated the most emotion amongst the respondents: 

how would we test? assure standards? meet acceptable levels? The measurement issue seems to 

permeate all the interview conversation. If at any point the conversation turned positive towards 

finding a solution, it was usually terminated by the words, “but how would we measure that ?”, 

often followed by “the educational institutions would never accept it even if we could.”  

The other point of interest was how measurement was framed in the discussions. When 

talking about PLE’s and social learning, participants used words such as collaborative, sharing of 

information, and mixed in a desire to create new content for others to build upon. Measurement, 

they felt, should be driven by the review and acceptance of the collective group. When the same 

question on measurement was put in the context of formal education, the tone changed and 

fixated on end result testing and static assignments.  
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When asked questions about ownership of learning data, the vast majority of the 

respondents believed their data should belong to them. Within the PLE group, two subgroups 

appeared around the issue of data privacy; the larger of the subgroups was composed primarily 

consumers of content, who appeared not to be  very concerned of individual privacy; the smaller 

group, composed of members who contribute content openly to the network, was more 

concerned with attribution of their content. When PLE participants were asked about learning 

data within the formal educational system, their answers were less defined than before, and 

participants were unsure of who owned the data that were part of an institution’s LMS.  

The QS participants saw the same issues and problems when prompted about 

measurement of learning activities; one developer felt that the algorithm to track learning would 

be difficult, if not impossible, to write. When I asked why it would be hard, the participant’s 

answer was centered on how to represent the testing and assignment tracking. When prompted 

further on why would we use that method of assessment and not some other means of represent 

learning, the person’s interest in the conversation trailed off. The views on personal data due to 

the nature of the QS environment were much more evolved than they were in the PLE 

community; QS participants saw their personal data as the price to better self-understanding and 

themselves as co-owners with the companies that provided the self-tracking technology.  

Trust. 

Trust was a theme that was intertwined with measurement, and no matter what the 

opinion on measurement, all the participants wondered, how would   authenticity of the learner’s 

work be proven? This was an interesting concern for those engaged in social learning and PLE 

activities, activities which are part of a culture of co-creation and collaboration. However, when 

discussing formal education, most of the participants defaulted to the accepted, one-person, one-
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test concept that is the hallmark of contemporary education. Learning professionals as a group 

had additional concerns about the quality and accuracy of the information and the credentials of 

the recognized subject matter experts within the PLE. They simply did not trust the participants 

within a PLE to select the appropriate content and identify a credible SME within a given topic 

area. The learning professional group did not believe the external peer review of thousands 

within a social network was worth what the peer review of a few within their internal academic 

network was worth. For many within the learning professional group, this notion of peer led 

learning (paragogy), as a form of learning, was the most unvoiced and troubling aspect of the 

research (Wheeler, 2013). Their main concern was not the quantifying of PLEs, but the view that 

they as experts were not needed to select and deliver quality content to learners. The professors 

and learning designers saw such evolution of interests as an erosion of their power and worth 

within the educational hierarchy (Cole, 2010).  

Culture. 

This theme was a surprise to me as a researcher when I started to understand what the 

participants of all the groups interviewed were indicating through our conversation. The majority 

saw social learning and self-improvement activities online as external to the formal educational 

system. This, I came to suspect, was the barrier to much of the discussion about quantifying 

PLEs and finding a technological method of tracking learning activities. We are all a product of 

the formal educational culture, and in many cases, the success of the interviewees has a direct 

correlation to the formal education they received or at least this was their belief.  

Most, if not all, believe that education as it pertains to formal learning is the exclusive 

domain of educational institutions, and that to access that domain is to leave behind the concepts 
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of the PLE ecosystem. This collective culture and group view limits discussion on new ways to 

connect PLE participants to formal educational opportunities. 

Results Summary 

Collectively the themes in the participants’ answers were very similar within each group; 

individually there were many ideas and issues that flowed throughout the interviews and 

conversations. Those ideas covered the range from MOOCs as gateways for PLEs, to the ethics 

of learning analytics. Not all participants’ responses to my overarching question were negative; 

collectively, there was a feeling that it is  time to change how we approach the idea of formal 

education; individually, emotions ranged  from concern of job loss to excitement  in finding 

ways to bring education to disadvantaged members of society.  

The PLE group was the least definitive about themselves as PLE practitioners and in 

some cases the participants did not refer to having a PLE, or in a few cases users of PLEs were 

not even familiar with the name. They all had the requisite structure in their online learning 

habits and when shown a description of PLEs, they recognized themselves as already active 

within the community.  

PLE participants were also less structured than their QS counterparts in their use of 

technology; this situation may arise from the qualitative nature of their online activity in contrast 

to the data rich environment of the QS community. This difference was illustrated by my 

interviews by the fact that PLE users have no tools that have been purposefully built to promote 

positive goal attainment or motivational interface to nudge positive learning behaviours. QS 

users in contrast have a complete ecosystem of tools and technologies to achieve their goals.  

The QS community readily allows software applications and technology to provide 

prompts to ensure goal completion and feedback on healthy living habits. When the PLE 
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participants were asked if they would respond to technology-mediated prompts to foster good 

learning habits and goal motivation, most expressed a favorable answer and would consider 

using similar technology. I see their answers as an area and issue that potentially highlights how 

the technology from the QS community can benefit the PLE community, and further study in this 

research area seems important 
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Chapter 4 

Conclusions 

Discussion 

Given the findings described in the previous chapter, I speculate in the discussion section 

of this chapters on a technologically-mediated framework that could encourage and demonstrate 

good learning habits and this framework could be used to address the cultural barriers described 

by the respondents. This chapter closes with my further speculations on the future of a PLE and 

QS convergence and possible avenues for future research. 

Reaching back to the primary question of this thesis, “Can technology be used to track 

and bring context to the technology-mediated learning activities that happen within individual 

personal learning environments?” and looking through the lens of the interviews and discussions 

I did, it has become clear to me that the answer, like the PLE community, is made up of two 

separate but interdependent parts. Just as the PLE community tends to view personal technology 

and human interactions within learning networks as two separate but interdependent activities, 

the findings in this research points to the interdependence of technological issues of trust and 

measurement and cultural issues of perceived barriers between social learning and formal 

education. The concerns of trust, measurement and culture resonate throughout all the interview 

groups. The cultural barrier to acceptance of social learning in many cases is supported and re-

enforced by the concerns about how can we measure the progress of an individual as a learner, 

and have confidence in the uniqueness of his or her learning activities.  

With respect to policy and practice implications related to my research,  we must 

consider what the QS movement has to offer. The strength  QS culture for education is that it is 

built on a concept similar to a learning plan that includes a timeline, goals and opportunities for 
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reflection. The QS community is willing to self-track and curate the data into open, shareable 

content, and for these qualities provides a case study for what could be achieved with a PLE. The 

QS willingness to share self-tracking activities and become open to peer review and feedback 

can presage a way to measure academic growth in the PLE environment. Technology’s role in 

answering the primary thesis question, then, must focus on a way to demonstrate a workable 

solution to the measurement and trust concerns identified in the research. In turn, such 

measurement should provide a level of institutional confidence in PLE learning habits and 

accomplishments. Instilling a level of institutional confidence is a first step in changing the 

cultural barriers identified in the research interviews 

Rivera-Pelayo, Zacharias, Müller, and Braun’s (2012) paper on applying QS approaches 

to reflective learning provide a starting point to look at the benefits PLE users could gain from 

copying the social aspects of QS technology to encourage goal attainment; such practices could 

become powerful motivators to better a PLE user’s learning habits. The PLE participant can 

choose to make his or her intellectual journey, comprised of content and learning digitally open 

and visible to an online community, allowing peer review and repurposing of her/his work, just 

as Veletsianos and Kimmons (2012) advocate in a new form of open scholarship. 

The PLE is an environment that is constructed to augment personal learning, and, 

therefore,its design has a direct influence on how learners structure their intentional learning 

activities (Fielder & Valjataga, 2011). The potential for change lies in using technology that 

supports PLEs to construct a framework that influences the learner to adopt good learning habits 

and demonstrate control over their intentional learning activities (Fielder & Valjataga, 2011).  A 

PLE environment then could be used to provide a history of learning activities and becomes a 
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technological bridge between the social learner and the formal educational institution and used as 

a conduit to transfer selected learning activities for recognition and assessment.  

While I acknowledge that there are many ways to demonstrate good learning habits, this 

thesis proposes the use of the principles that are found within self-regulated learning (SRL) to 

construct the PLE good learning framework. PLE users who are actively engaged in their 

learning process and have the ability to develop skills that allow for the proactive and 

independent setting and attaining of learning goals are considered to be self-regulated learners 

described by many critics (Dabbagh, Kitsantas, 2012; Pintrich, 1999; Sha, Looi, Chen, Seow, & 

Wong, 2011). SRL was selected in this thesis as the framework for PLEs, primarily because SRL 

is an established learning methodology and incorporates a fundamental trait very relevant to PLE 

users: the learning environment influences the learner. In essence, the traits of the learning 

environment are a product of the experiences, desires and prior knowledge of the user, allowing 

the environment to have the potential to become better as the learner uses the framework (Sha, 

Looi, Chen, Seow, & Wong, 2011). Research has also shown that learners using SRL show 

improvements in higher learning activities especially within the online environments (Chen & 

Chau, 2012). The PLE framework design and implementation need not be complicated; the basic 

principles of SRL can be easily identified and can contribute to a continuum of learning activity 

that matches the learning objectives and content. The latter can be curated in a format that is 

easily shared or displayed when the learner desires. SRL skills, within this study, are described 

and grouped into three main activity areas: goals setting, learning activity and self-reflection that 

build from my research. (Dabbagh, Kitsantas, 2012; Sha, Looi, Chen, Seow, & Wong, 2011).  

1. Goals setting phase: in traditional SRL occurs when the learner defines the planning 
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and goals. Within a PLE framework, this occurs when personal productivity applications, 

curated online information, and social networks evolve into the nucleus of the personal 

learning environment that supports the learning goals and objectives. My PLE in this 

phase, for example, is divided into the distinct folders of goals, activities and self-

reflection that can be used to support my learning plan and organize future learning 

activities. Timelines and activity milestones may be entered into calendars with 

reminders for deadlines and periodic self-reflection activities.  

2. Learning activity phase: the phase in which the performance of learning activities 

happen; goals are attained and calendar reminders are adjusted to meet the learner’s 

needs. In my PLE framework, this phase is where the majority of online conversations, 

collaboration and peer review is developed through social networks and learning 

communities. Blogs, content creation, learning resources are curated into the learning 

activity subfolders for retrieval and review later during the learning cycles. This phase is 

important because it builds for the PLE user a history of learning activities and 

demonstrates a clear domain of interest through the curated and aggregated learning 

information stored in the PLE folders. The activities online can promote self-confidence, 

motivation, self-regulation and engagement in self-growth through peer interaction.  

3. Self-reflection phase: in this phase the PLE user establishes a cycle of feedback and 

self-evaluation to demonstrate that the defined goals are not just achieved but understood 

and open to review. In my PLE, these sessions of feedback and reflection are triggered 

simply through calendar reminders and timeline milestones. The experiences I gain 

through the review and reflection phase allow me to fine tune my learning goals and 

plans as I move forward. The reflection process also provides for self-assessment of my 
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ongoing learning performance. The experience a learner gains in this phase will have a 

direct impact on future development cycles of planning and goals setting in future 

learning activities. Through social interaction, online discussion, posts and collaboration 

on knowledge creation projects, the learner can demonstrate an ability to synthesize and 

build from the knowledge gained in the first two phases and combine it with experience 

from the peer network. 

One of the strengths of the PLE community’s technology use is that it is personalized and 

self-assembled from the technology and software available on the Internet. This flexibility allows 

learners to assemble their PLEs to support a SRL framework while still matching the learner’s 

digital literacies and available technologies. Ideally, the PLE would evolve in a similar fashion, 

as did the QS technologies and establish an automatic system of generating “nudges,” to prompt 

a learner to achieve defined goals, provide feedback and encourage reflection. This flexibility in 

making learning open to peer review and assessment is a powerful tool in the search for making 

SRL quantifiable.  

At the beginning of the chapter, I stated that my research indicates that technology is only 

part of the answer to the thesis research question. While technology will play a major role in 

providing a bridge to quantifying PLEs, learning institutions and PLE cultures will be the 

deciding factor in whether or not we engage with the opportunity.  

The primary difference between the QS and PLE community, from a technology 

perspective, is one of culture: the QS community celebrates its technology as a means by which 

its members may better know themselves and a way to capitalize on their data to find ways to 

self-improve. For the QS community technology is the co-pilot, not the vehicle, to self-

knowledge. PLE community members, in contrast, do not use technology to make better choices 
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about their learning activities or improve their learning habits. For the majority their use of 

technology has not evolved beyond making the learning experience richer and giving them 

access to an unprecedented amount of information and number of people. While they use 

technology to create, share, collaborate and explore topics that would never be within their grasp 

if they were tied to a physical learning environment, they do not, as a group, appear to be 

interested in evolving the technology to help them develop as learners.  

Veletsianos and Kimmons (2012) look at the historical relationship between technology 

and scholars, and address the slow and inevitable changes technology is bringing to scholarship. 

They propose that Network Participatory Scholarship (NPS) is the latest end state of the external 

stimulus of technology on formal learning. NPS is the emergent practice of scholars 

experimenting and establishing a framework for the use of participatory technologies and social 

networks to make learning more open and accessible (Veletsianos & Kimmons, 2012). The 

concept of making learning visible within PLEs can build upon and borrow from the NPS 

framework , because it offers principles for those who are using participatory technologies and 

social networks for learning that can help define a framework for building good learning skills.   

The perception of separation between social learning and formal education is intertwined 

through all the responses of participants in my study and is an area of concern for the 

development of new methods of integrating social learning experiences into the formal higher 

education system. The majority of interviewees in this thesis indicated through their responses 

that there is a deep-rooted vision of formal schooling that needs to change in order to meet the 

needs of the 21st century learner. 

The Future 
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Many things can drive changes in educational culture, but ultimately there must be a need 

and desire to change; the more critical the need, the faster the change. The technological changes 

needed to quantify PLEs and make an individual’s learning history presentable to academic 

institutions are available now. The practitioners of the QS movement have demonstrated that as 

users adopt a certain lifestyle, technology will evolve to meet their needs. The same will 

presumably apply to the acceptance of personal learning within academic institutions: the 

requirement for change will be determined by the size of the segment of society that adopts a 

PLE framework and the ability of formal learning institutions to see themselves as partners in the 

activity. 

The debate of how to validate learning outside the framework of formal institutions could 

easily be framed within the concepts of Gallie’s (1956) work. The proponents of the future of 

education as an open, participatory concept and those who defend the contemporary industrial 

model both wave studies and research at each other, but neither side is willing to compromise. 

The danger is that formal education institutions, the professionals within that culture, and PLE 

practitioners have not had Foucault’s epiphany, and cannot yet envision a learning environment 

in which transitioning from formal to personal to formal learning is seamless and completely 

natural. Kahn and Kellner, (2007) note that in every crisis there is also a moment of 

reconstruction. While it might be argued that education is not in crisis, it is under pressure to 

change (Tapscot, 2010). The opportunity presented to formal learning institutions is one of 

moving the conversation away from building the technological tools supporting PLEs and 

shifting it to defining a framework that supports the people within the personal learning 

environments. This duality of the PLE is its true strength; it allows interaction to happen at a 

human level while the technology evolves below it to augment, enrich and support the people in 
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the network (Coleman, 2010). Future research could look beyond how traditional curriculum 

could be changed to accommodate leaners who believe they are partners in the development of 

learning content (Sha, Looi, Chen, Seow, & Wong, 2011). It would be interesting to develop a 

program in which the curriculum integrates PLE activities and formal education into a single 

unified learning event. Such possibilities also presents learning institutions with opportunities to 

find ways to use PLEs to provide access to education for learners who would never otherwise be 

able to benefit from formal education. The change would open opportunities for those at the 

margins of society to use cheap and readily available technology to build PLEs and work 

towards recognition for learning activities (Coleman, 2010). 

As we look further into the future and as PLEs and QS technologies mature through use, 

we could easily see a convergence of the environments into what Swan (2012) describes as the 

“exoself”: the sensors of the QS culture combined with the cognitive augmentation of the PLE, 

blended into an ecosystem where ambient personal information is continually available to the 

user, providing real-time decision enhancement capability. These advancements in user cognitive 

interface designs could eventually include emotional monitoring and interventions to improve 

self-regulated learning. The findings of researchers such as Perkrun, Goetz, Titz and Perry 

(2010) indicate that learner emotions have a deep impact on self-reflection and motivation. The 

implication of mixing personal data and open learning may require us to rethink the concept of 

self-improvement and re-evaluate student privacy (Swan, 2012). 

Research is already starting to expand our concepts and understanding of technological 

nudges. The designers of technology and software that support technology as social agents are 

working with interface designs that are persuasive, that act as catalysts for behavior changes and 

that are designed to increase human performance, (Boellstorff, Nardi, Pearce & Taylor, 2012). 
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Within these advances we can see the potential to develop PLEs that support and advance the 

behaviours which support good learning habits, while discouraging counter productive activities 

(Lockton, Harrison, Holley, & Stanton, 2009).  

From personal experience and through my research, I know that the sensors available to 

the QS community already provide a detailed data description of body functions, but when 

combined with emergent technology like brain wave sensors, haptic clothing that provides tactile 

feedback, and augment reality eyewear, the combined technologies are propelling us toward a 

time when the body will be, as Swan (2012) describes, calculable, administrable and knowable. 

Mapping our learning activities may well be the next frontier for the QS movement which may 

involve achieving a cybernetic “theory of mind” (Bale, 1992) in which learning becomes a 

convergence of physical, emotional and intellectual self-improvement activities. 

There is, I believe, a need for further research into the implication of using technology to 

manipulate and monitor our emotional status and into the privacy and ethical concerns that are 

associated with making personal data ambient (and hackable). 

There are many dystopian and utopian paths a conversation can take when we combine 

technology and the future together in discussions. But as a protopian, I believe that for 

technology to benefit future societies, it is about the choices and the opportunities we choose to 

address in the present (Kelley, 2011). For academic institutions to participate in defining the 

future of learning, they must experience the tools available to the learner and explore the new 

realm of online personal learning environments (Tapscot, 2010). As Sugata Mitra (2010) 

contends, wherever he is in the world, if there is a cell signal, he knows he can deliver education 

to those who would not normally have the opportunity to learn. I believe that if we can deliver 

that opportunity to learn, then we should have the ability to quantify that learning experience.   
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