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Abstract. This paper responds to participant interview comments made in the
author’s research into experiencing smart learning from pedagogical analysis
perspectives. Interviewees remarked on what was supposed to be learned as op-
pose to what they might have actually been interested in, motivated by or simp-
ly doing in the smart learning journey activities being investigated. Through
analysis of data, it appeared that structures of relevance formed strong reason-
ing in the minds of learners that subsequently substantially affected their depth
and type of experience, beginning before they participated in an activity. This
paper explores and develops thinking around pedagogical approaches to en-
hance and support some significant motivating factors for autonomous partici-
pation in smart learning activities.

Just-in-time learning forms part of the ambient and pervasive interactions
‘ubiquitous computing’ landscape of digitally connected learning cities, already
a future-present representation of what may become commonplace in ad-hoc
‘smart enough’ cities in the near future. Smart learning environments can only
be considered smart if effective learning can take place, therefore designing
learning activities for smart environments requires considerable reflection of in-
tended aims and measurement of what may constitute learning effectiveness.
Understanding potential for learning in these contexts can enhance pedagogical
design and approach to support engaging and effective smart learning activities
within this unfolding future learning terrain.

Keywords: Motivation, autonomy, digital skills, smart learning, smart learning
environments, smart pedagogy

1 Introduction

This paper discusses concepts of pedagogical approach to support motivation and
autonomy in smart learning activities. For the purposes of discussion in this paper,
smart learning activities are generally conceptualised as journeys in real world urban-
ised digitally connected spaces, formed from several hyperlocal locations [9] related
by topic of activity, with digitally mediated participant interactions.

Smart learning activities are often intended as autonomous with voluntary partici-
pation, and learner participants may be requested to engage in them not always know-
ing why participation is of value or where value resides. Participant learner de-



mographics may vary widely according to activity type and purpose, from citizen
learners in informal activities through to formal learners participating in summatively
assessed work. This makes planning and designing activities that have value for learn-
ing as part of desired outcomes a potentially problematic and tangled challenge. Citi-
zen participants might not be expecting (or even desiring) to learn yet may be learning
implicitly as a result of participating in an activity [30] if the activity topic is of inter-
est to them or for other reasons that offer value such as community networking. For-
mal learners, for example students in undergraduate or postgraduate degrees, may not
estimate value in participation of smart learning activities unless they are obligatory
and formally assessed and may regard formative voluntary participation as ‘not worth
it’. Autonomous learning activities that request participation with no explicit reasons
of value or relevance for the participant may therefore not be considered as important
or worthwhile (for any type of participant), and value may be associated with aspects
other than credentialised or explicitly measured learning outcomes. How the expecta-
tions of different participants might be absorbed into more flexible hybrid pedagogi-
cal approaches for these kinds of learning activities are explored and reflected on in
light of findings from recent research by the author.

Using the methodology of phenomenography [36, 38], participants of two separate
yet similar smart learning journey activities were interviewed using a semi-scripted
responsive emergent approach. Categories of experience variation were discovered
from these interviews that shed light on some of the issues surrounding autonomy,
motivation and the situated relevance structures of autonomous participatory learning
activities [31, 32]. In this research (and this paper) the ‘ubiquitous computing’ immer-
sive learning [13] of smart learning journeys using ad-hoc mobile apps is regarded as
a future-present [22, 23] representation of what may become commonplace in ad-hoc
‘smart enough’ [19] cities in the near future. Learning as and when need or curiosity
necessitates may be part of the ambient and pervasive interactions landscape of future
connected learning cities, promoting some of the lifelong learning ideals of Sustaina-
ble Development Goal 4' and related national policies for citizen 21% century skills
and competences support [8, 7, 30]. Understanding potential learning in these con-
texts, if and how learning might be taking place and what that learning might actually
constitute can further enable pedagogical design and approach being refined to flexi-
bly support participant engagement more effectively in smart learning activities with-
in this unfolding future learning terrain.

2 Smart learning and smart learning environments

Smart learning activities are generally conceptualised in this paper as journeys in real
world urbanised digitally connected spaces, formed from several hyperlocal locations
[9] related by topic of activity, supported by digitally mediated participant interac-
tions. Technology forms a part of participation interaction but is not regarded as of
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greater significance than any face-to-face or personal reflective inter and intra-actions
with place and location.

Smart learning might be a term more commonly associated with technologically
mediated ‘personalised’ learning using artificial intelligence and detailed learner pro-
file ontologies, e.g. [48], however the significance of citizens and their quality of life
is increasingly placed at the centre of discussions about what may constitute smart
cities and smart learning as a concept, e.g. [42, 55, 16]. The ongoing emphasis of the
role and importance of technology in smart cities [17] may therefore be misplaced
within educational paradigms of the learning city.

Smart learning environments can be considered smart if effective learning is possi-
ble [11, 54], therefore necessitates considerable reflection of what may constitute
learning effectiveness. Learning effectiveness can be usefully summarised in the con-
text of smart learning within hybrid urban settings as “learning to learn, learning to do
and learning to self realisation” [34, p. 209]. By adopting this open interpretation, a
flexible approach to pedagogical considerations within the design of an activity might
be better achieved, with additional awareness being focused on what participants
themselves may consider as learning.

3 Effective learning in smart environments

Learning to learn may be the most relevant aspect of Liu et al.’s [34, p. 209] descrip-
tion in context of what makes learning smart in a smart learning environment, as an
integral part of the “induction into the global dialogue of humanity” in the Internet
Age [57, p. 107]. To examine learning effectiveness is therefore an important debate
when considering motivation, autonomy, and understanding what effective learning
might be from the perspective of the learner, and what they think they are supposed to
be learning, or might be learning without being consciously aware of it.

Learning to learn has been at the forefront of relevant epistemological discussion
for some time, with noticeable complementary ideas and useful examples. Utilising
conversation theory as a basis for cybernetic learning system design, Boyd advises to
“(a)nswer (a learner’s) questions; explain why you are answering that way” and to
“(a)sk the learners why they are asking (those) questions, in order to evoke metacog-
nitive consciousness of how they are learning to learn” [2, p. 191]. Pask, the author of
conversation theory, discusses ‘teaching people to learn’, inducing ‘learning to learn’
[44, p. 139], and noting that “gaining versatility” as a general aptitude of learning,
transferred from one subject matter to another, is a sign of the skill of learning. Pask
asks “(c)an ‘gaining versatility’ be equated with ‘learning to learn’? And as a practical
consequence, can ‘conversational experience’ thus be regarded as ‘training the skill of
learning’?” [44, p. 144]. This somewhat echoes Wegerif’s comments that ‘Education
for the Internet Age’ is dialogic, “and characterises education as learning to learn,
think and thrive in the context of working with multiple perspectives and ultimate



uncertainty” [57, preface]. Learning to learn, think and play are the focus of Papert’s
“art of learning” [43, p. 82]. He bemoans that “school children are taught more about
numbers and grammar than about thinking” [43, p. 85], then quoting his earlier work:
“we tell them about numbers, grammar and the French Revolution; somehow hoping
that from this disorder the really important things will emerge all by themselves...”
(p. 85). Reflecting on Polya’s [45] heuristic problem solving techniques, Papert par-
ticularly highlights taking time as being a key requisite to create conditions of effec-
tive learning: “spending relaxed time with a problem leads to getting to know it, and
through this, to improving one’s ability to deal with other problems like it” [43, p.
87]. This appears to reiterate ideas about flexibility in adapting one’s learning ap-
proach to the problem at hand.

Engestrom [15] cites Brown, Campione & Day’s [4] idea of “metacognition as the
basis of ‘learning to learn’”, and list the learner’s own cognitive characteristics, avail-
able learning strategies, demands of various learning tasks and inherent structure of
the material as being ‘competing demands’, that a learner must “tailor their activities
finely” in order to become “flexible and effective learners” [4, pp. 16-17] in [15, p.
137]. Again this emphasises the need for versatility making for more effective learn-
ing. Brown et al. state that “students must develop some of the same insights as the
psychologist into the demands of the learning situation” [15, p. 137]. This chimes
with the phenomenographic ‘therapeutic session’ interview approach [38, p. 130],
reflecting phenomenogrpahic debate regarding the learner’s awareness of their own
learning, that “there is a consciousness of (the learner) being conscious of “the learn-
er's experience of the act of learning” [40, pp. 473-474]; also citing [50]. The ‘demand
structure’ of a learning activity [38, pp. 169-170] referred to by Brown et al. as the
‘demands of the learning situation’ is of pertinent relevance to this paper, as relevance
and demand structures as perceived by learners appear to have significant impact on
any learning that might be potentially going on.

The meta-awareness of learner participants for what they might be learning or in-
terpret as of value is further reflected on in subsequent sections in relation to sur-
rounding context of the emergence of relevant pedagogical considerations. Further,
referring to the authors own research examining smart learning activity participant
experiences, it was noted that within the activities that were investigated participants
expressed value and learning in a range of ways that were unintended by the instruc-
tor, perhaps indicating the need for a more flexible acknowledgement of what is pos-
sible to learn in a smart learning activity.

4 Motivation and autonomy

Tangible, substantive, explicit as well as implicit, abstract and affective motivational
factors in autonomous learning contexts might all be considered as key significant
aspects of an engaged participation in smart learning, e.g. [27, pp. 363-364]. Aware-
ness and planning for the expectations, benefits and value to the participant might



therefore usefully form core principles of flexible hybrid pedagogical approaches for
learning and engagement.

In discussing the meta-awareness of learning to learn, it may be that factors of mo-
tivation and autonomous agency are defining influencers for how awareness about
learning is perceived and interpreted by participants of smart learning activities. In
light of much smart city learning literature orientating toward technologically sup-
ported personalisation of learning in one form or another, it may be logical to assume
that personalised learning implies autonomy and an individual empowerment toward
self-directed learning and participation. Citing Zimmerman [58], Maina & Gonzalez
provide a succinct summary, stating: “(a)utonomous learning supposes some forms of
self-regulation. Self-regulated learning is demanding since it assumes that people are
‘meta-cognitively, motivationally and behaviourally active’ in their own learning
process” [35, p. 89]. In this it is clear that a participant needs to be aware of what
might be of interest (intrinsically motivating), possible to learn, and be positively
empowered toward activities involving some kind of learning. At heart, these are the
challenges of autonomous smart learning, not only in fully considering the potential
hurdles manifested by absence of these factors, but in how to overcome them.

Both intrinsic and extrinsic motivation are significant in relation to smart learning
activities. If an activity is obligatory for participants, perhaps it may only be valued in
extrinsic reward terms, yet if an activity is not obligatory, perhaps motivation is ab-
sent to participate at all. Intrinsic motivation [48, 12] is adversely affected by extrinsic
factors of reward and assessment, and may additionally be negatively impacted by
other types of imposed goals. For example, assessed achievements such as badged
awards, qualification credits or community tokens that act as extrinsic mechanisms
for increasing motivation to participate erode intrinsic motivation due to loss of per-
sonal control. Ryan & Deci refer to this as the locus of causality, that “not only tangi-
ble rewards but also threats, deadlines, directives, pressured evaluations, and imposed
goals diminish intrinsic motivation because, like tangible rewards, they conduce to-
ward an external perceived locus of causality” [48, p. 70]. Marton & Booth refer to
‘technification’ as the process of over instructing in task design, giving examples of
studies showing increased instructional design results in less being learned [38, p.
169] as learners feel obligated to complete what is being specifically required - to
jump through the hoops. This results in a surface approach to learning in order to pass
the test, rather than exploration for a deeper engagement with the topic. Dron empha-
sises that intrinsic motivation cannot emerge unless a person has a sense of autonomy,
“against which the traditional classroom model thus actively militates” [12, p. 11]. In
smart learning activities however, the classroom has been removed, and this may
position these types of potential learning experiences at a greater advantage in foster-
ing and maintaining intrinsic motivation.

Larson reflects on relevant motivational factors in his youth work research. He
notes that youths ‘taking part in high-quality programs’ are ‘super-motivated’ and
deeply engaged, the ‘arc of work’ they were involved in offered opportunity to devel-



op purpose and that “youth in project-based programs might be voluntarily and in-
tensely engaged in powerful processes of self-creation” [28, p. 75]. Youths said their
“projects had become connected to personal goals, including to future school and
work goals”, and further “noble goals that are ‘beyond the self”” [28, p. 75]. These
goals reflect varying concepts of the “global aspects of learning” of possible futures
and the individual’s place in the world [38, p. 141]. Additionally, Larson notes the
significance of interpersonal co-constituted meaning and purpose in being part of an
activity with others, that youth were “invested not just as individuals, but often as
members of teams working toward shared project goals” [28, p. 75]. Maina & Gonza-
lez support this, stating “there is also a crucial role played by others (teachers, peers,
experts, etc.) in the successful development of self-regulation” [35, p. 89]. As earlier
implied by Brown et al. in Engestrom [15, p. 137], self regulation requires that learn-
ers must “tailor their activities finely” in order to become “flexible and effective
learners” is reiterated in this context of teamwork and shared objectives.

5 The Research

The research on which discussion in this paper has been inspired is briefly outlined
here. Research was carried out to investigate two different yet similar smart learning
activities conceptualised as real-world journeys, formed by several hyperlocal [9]
points of interest related by topic in a locality that together formed a journey. Points
of interest were augmented with digital interactions using ad-hoc free smartphone
apps and technologies, to permit participant access to context aware content. Apps
used were HP Reveal’, Edmodo® and Google MyMaps®. Original knowledge content,
hosted on a custom website’, was supplemented by related WikiPedia, WikiMedia
and other digital knowledge commons content. Participants additionally were request-
ed to create their own content relating to their participation in the journey and upload
to Edmodo group areas. Activity participants took part voluntarily in their own time,
and did as much or as little of the journey as they chose. Often, though not always,
participants took part in small groups.

5.1  Sample and Method

Twenty-four participants agreed to take part in the research, drawn from two universi-
ties in two countries, London Metropolitan University, UK and the University of Mal-
ta. The sample was purposeful and convenience [46, p. 6, 14, p. 22] as all participant
interviews were voluntary. Students were studying BEd. and MA Education degrees,
with one other subject discipline represented, BA English Literature & Creative Writ-
ing. A wide international demographic was represented across cohorts in both coun-

? https://hpreveal.com (defunct)

5 https://edmodo.com

* https://google.com/mymaps

° https://smartlearning netfarms.eu



tries, with age range approximately twenty to thirty five years old. A potential limit of
the study was gender balance, with nineteen female and six male students represented.

5.2 Methodology

Phenomenography [36] was selected as the methodology suitable for the research as
learner experience is at the heart of the investigation and phenomenography examines
experience variation using an emergent interview approach. Additionally, qualitative
research work related to relevant fields of technology enhanced learning use phenom-
enography, e.g. [53, 11], and user experience, e.g. [26, 59]. Phenomenography draws
on Gurwitsch’s [21] ideas about theme, thematic field and margin to analyse experi-
ence using a ‘structure of awareness’ analytical framework [10]. Known as a second
order perspective [36, p. 2, 37, p. 183, 51, p. 340], phenomenography is non-dualist
[38] in nature, making an epistemological assumption that there is only one world as
experienced by the learner, “where there is an internal relation between the inner
world and the outer world” [24]. Here we are not concerned with ontological discus-
sions of reality, or of the essence of a phenomenon [38, p. 117], but rather only the
reality concerning phenomena of interest to the research as experienced by individuals
being researched.

5.3  Analysis

Phenomenography analyses learner experience looking for experience commonality
and variation at collective level rather than the individual context, though context is
retained. Using an interpretation of the structure of awareness analytical framework
[10], a phenomenographic outcome space (e.g. [39, 46, p. 8]) of ‘experiencing a smart
learning journey as a whole’ was formed, with four categories of experience variation,
each with four layers of complexity, see Table 1.

Table 1 Understanding experience complexity of a smart learning journey

Category A Category B Category C Category D
Doing the tasks  Discussing Being There Knowledge & place
as value

Level4  Research tasks Share tasks, Live it, being in ~ Knowing, seeing
and topic before- content, do addi- the picture, live  knowledge and
hand, take time tional learning, the atmosphere,  place as valuable,
doing and re- discuss related take more time,  personal experience,
flecting on tasks  experience and seeing the whole deeper engagement,

knowledge and related parts  ‘possibilities’
Level 3  Tasks indirectly  Discuss tasks and Experience place Engage further with

related to
coursework or
assessment

topic in relation
to time and place

relating to other
people, aspects,
memories, con-
nections between

knowledge in topics,
create upload con-
tent for tasks and at
locations




places and
knowledge
Level 2 Do the tasks of Discuss the tasks, Locations are of  Click a few content
interest, directly  help each other some interest, links, save links ‘for
related to with tasks and potential for later’, make screen-
coursework or tech learning, creativ- shots of augmenta-
assessment ity or inspiration tions or tasks
Level1 Do the tasks, go  Discuss who does Go to locations, No engagement with
home the tasks, how do tasks, go content or
technology works home knowledge, don’t

create or upload
content

Descriptive guidelines were noted to outline the emergent differentiating factors of
meaning for these categories and levels of experience complexity, to assist and sup-
port interpretation of utterances in interviews. Using the descriptive guidelines sum-
mary of the table of experience complexity as a foundation, a model of pedagogical
considerations for smart learning was formed that came to be known as the Pedagogy
Of Experience Complexity For Smart Learning (PECSL), further outlined in Lister
[31, 32]. The categories and levels of experience complexity indicated possible inter-
pretations of intrinsic motivation and relevance, perhaps providing glimpses of how to
anticipate areas of potential experience that participants may have, dependent on the
nature and location of a smart learning activity.

6 Structures of experience variation

The categories and levels of experience variation discovered by the research may
serve as potential signifiers of participant motivational factors from an experience
perception perspective. They may further act as indicators of the significance of par-
ticipant reflection (either prior to, or more especially after taking part in an activity) in
relation to self-awareness and meta-cognition for learning, e.g. [33]. In the activities
investigated by the research, participants referred to a wide variety of aspects in the
activities that may have impacted their forming of structures of relevance for motiva-
tional factors and contexts. The categories of experience variation that the study dis-
covered from participant interviews offered insight into how these structures of expe-
rience variation, and any wider context of awareness, together formed these relevance
structures. Brief summaries of topics of conversation provided in Table 2 show as-
pects of significance in the activity as related by participants, demonstrating multiple
topics and depth of interest. Extrinsic motivators such as ‘doing the tasks’ or ‘doing
the locations’ are omitted, provided here is a glimpse of the richer, deeper scope of
intrinsic motivational experience as mentioned in interviews by participants, showing
areas of interest, motivation and value to them.



Table 2 Aspects of significance of the activity as related by participants (summarized
by the researcher)

Personal motivation for learning and taking part

—  Value of being there for creativity and authenticity in written work

—  The novelty of the digital assistant

- The wow factor and sci-fi experience of using the (AR) app

— A natural sparking of interest while using the (AR) app

—  Appreciating potential for SL activity in other scenarios for own future practice
Value in place and being there

—  Getting to know the detail and atmosphere of a place

—  Being outside away from the classroom

—  Appreciating global cultural value differences

—  Sharing memories related to location and topic of activity

- Learning more about local surroundings than would normally be noticed
—  Becoming like a tourist in one’s own locality

Being with friends and helping each other

-  Being able to ask questions of each other outside of classroom pressure

- Meeting others who might usually be only online or names in another similar class
—  Helping others to achieve shared goals

—  Sharing (discussing) cultural differences related to topics and locations

—  Comparing experiences of the activity with peers

The activity significance of ‘meaning’ [39] that was attributed during analysis to
the experience variation quotes of participants (and formed each participant’s struc-
ture of awareness), may be interpreted and understood as types and areas of intrinsic
motivation. The significance of these aspects to participants are often not in connec-
tion with any perceived ‘demand structure’ of the instructional design, but were as-
pects of experience complexity that were more informally influenced by peers,
friends, or for personal relationships and agency connected to places and knowledge,
separate from any ‘intended objects of learning’ [41, pp. 4-5]. These might have been
somewhat ‘triggered’ by general aspects of intended objects of learning but were
distinct from those, existing in personal spheres of memory, observations or peer
discussion, appearing to be the embodiment of learners’ ‘vital objects of interest’ as
described by Greeno & Engestrom [20, p. 134]. Perhaps these vital objects of interest,
being so varied and flexible in the context of a smart learning activity out in the real
world are themselves forming as well as being formed by, structures of relevance as
experienced by learners. These structures are continuously reconstituted as intersub-
jective lifeworlds [49], building reflective understanding. This can be micro or macro
in scope of topic, and intra- and inter-understanding and reflection.
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7 Structures of relevance

Participant learners form relevance structures related to learning activities either as
explicit relevance, by making decisions about value and relevance of task for their
grades or future working life, or implicitly, by making decisions about whether they
are interested in a task or topic, whether it relates to other useful aspects of their lives,
and how much of an activity to take part in as a result of their intrinsic interest. Much
of this value estimation may occur in ways not obviously consciously aware to the
learner. The ‘metacognitive consciousness’ of what participants interpret as of signifi-
cance and value to them may highlight where areas of learning are potentially present
and could be supported, either implicitly or explicitly. This may hint at support for
structure making, as an aspect of learning to learn. Returning to Pask, who outlines
the connotation of learning to learn as the ability to structure and make sense of disor-
dered experience:

“The usual connotation of ‘learning to learn’ also comprehends an ability to struc-
ture and make sense of otherwise unordered experience. For this, more than versatili-
ty is required. What is required is the skill of building up an approximation to a per-
sonalised conversational domain. Understood in this way ‘learning to learn’ could
have great practical value in education.” [44, p. 144].

This considers each single act of learning in the context of the versatility required
to move between subject domains and experiences to learn effectively, building a
‘personalised conversational domain’. The personalised conversational domain might
be described as internal reflections on interpretations of value and structure for mak-
ing sense of an ‘otherwise unordered experience’ in relation to other experiences.
Making connections between aspects of relevance is essential to creating useful trans-
ferrable skill and understanding. Bransford, Brown & Cocking [3] argue that relevant
knowledge “helps people organize information in ways that support their abilities to
remember [...] to go beyond the information given and to think in problem represen-
tations, to engage in the mental work of making inferences, and to relate various kinds
of information for the purpose of drawing conclusions” [3, p. 237]. This latter aspect
of making inferences and relating various kinds of information to enable drawing
conclusions seems especially relevant to smart learning as echoes utterances made by
participants in research interviews that involved discussing cultural or social differ-
ences between participants’ prior experiences and memories. These mental inferences
are notably connectivist in nature, as Siemens states “the learning that happens in our
heads is an internal network [...]” [52, p. 29]. Perhaps these internal connections are
fluid relationships being continually reconstituted, dependent on the situation that a
learner finds themselves in relation to the stimuli and relevance available to them as
they become aware of it in their experience.

Marton & Booth refer to relevance structures [38, pp. 143-144], demand structures
[38, pp. 169-170] and global aspects of learning [38, p. 141] as all potentially impact-
ing the structure of awareness for a learner as they participate in a learning activity,
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and the subsequent effectiveness of any learning in it. The relevance structure of the
learning situation is discussed in terms of the immediate context of a task or action
required of learners. The demand structure is a way of describing how the learning
instructions and requirements might be designed (that define the relevance structure).
The global aspects of learning are the wider context surrounding that which a learner
may perceive as part of the learning activity.

8 Relevance structure influencing factors

A smart learning activity may or may not be considered as a learning activity by a
participant in some circumstances. As the author’s research with degree students indi-
cates, sometimes in voluntary non-assessed learning the sub-conscious global aspects
of learning may outweigh the direct explicit relevance and demand structure of the
activity within a participants own awareness. Additionally, value and benefit for par-
ticipants may not be clear within their own perceived global aspects of learning (con-
sciously or not). The question arises, how to alert the awareness of the participant
toward aspects they find of interest to develop further insight and gain greater depth
of engagement and value. In turn to then reflect on this, expanding their awareness
and ideally gaining useful learning that they themselves uncover and acknowledge.

8.1  Reflection with peers

Motivation is potentially fostered by active dialogue and reflection, both between
tutor and learner and between peers in more social learning contexts. This is echoed in
various texts and past research, for example previously cited work from Larson in
youth projects [28] and Wegerif’s expansion of the dialogic space, of “learning to
learn, think and thrive in the context of working with multiple perspectives and ulti-
mate uncertainty” [57]. The art of reflection then, both individually and in groups,
may perhaps be key to unlocking participant motivation and awareness. Lin, Gallo-
way & Lee outline how “action learning is performed in groups so individuals can
learn from each other ... there should be a task designed or assigned for action and
participation (and) reflection is the end product”, continuing “(f)rom reflection, they
can generalise their learning to other situations. As a result, the learning cycle through
experience is formed.” [29, p. 55]. The author’s work in classroom practice further
acknowledges the power of group reflection to uncover learning and awareness in
participants [33]. Marton & Booth refer to this as figure ground reversal [38, p. 149],
reflection with peers brings about the consciousness of the act of learning itself [40,
pp. 473-474], what the learner perceives as having been learned, or when learning
took place. Further reflecting together on activities that everyone took part in fosters
articulated awareness together, then creating deeper and more complex ideas and
learning as conversation develops.
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8.2 Context and awareness

Context can be interpreted and impact experience awareness in multiple ways. Physi-
cal and virtual presence [56, p. 197], socio-cultural contexts of place [6] and peda-
gogy of place [25] all play a part to influence interpretations of learning in the authen-
tic real-world environments in which smart learning activities are often situated. The
complex learning environments that are formed by these elements are described by
Goodyear & Carvalho as a three architecture terrain of material, social and epistemic
factors, with interactions involving fast (automatic) and slow (subjective agency)
thinking [18, p. 55]. This helps to illustrate how a smart learning activity and envi-
ronment can potentially impact each learner in distinct ways and is therefore useful
for participants to explore these differences, highlighting to each other in emergent
conversation how they have interpreted aspects of the activity. This builds individual
intra-contextual [39, p. 344] interpretations, and supports a wider understanding of
possible application and usefulness, encouraging transferability and hence “a person-
alised conversational domain” to make sense of otherwise unordered experience [44].

8.3  Twenty-first century skills, autonomy and self-directed learning

Maina & Gonzélez further highlight that “distinctive characteristics of autonomy in
learning are congruent with the twenty-first century competency framework, particu-
larly those related to “self-direction, adaptability, flexibility, and collaboration” [35,
p- 89]. Further, Blaschke & Hase suggest “the skills required to be an effective learner
in the twenty-first century have changed dramatically, as the learner evolves from
passive recipient to analyst and synthesizer” [1, p. 26]. Describing heutagogy, the
learner is seen as “the major agent in their own learning, which occurs as a result of
personal experiences” [1, p. 27], they are outlining what Breunig describes as “trans-
formational learning”, that “(n)on-formal education embeds learning content in activi-
ties across an array of settings providing wide latitude for self-direction and interpre-
tation on the part of learners” [5, p. 3]. Smart learning should seek for learning strate-
gies to be in the hands of the learners themselves, to find and construct learning either
individually or in groups, building total immersion and engagement with knowledge
and associated relationships to place [32].

9 Conclusions

Autonomous self-directed learning in complex learning environments is impacted by
motivation, and motivation is impacted by perceived experience and awareness. Un-
derstanding more about participant experience structures of awareness and factors
defining relevance and significance of activity as perceived by learners themselves
can aid in supporting the design of smart learning activities and environments to offer
more adaptable, flexible, efficient and effective learning opportunities. By consider-
ing experience possibilities as a multilayered context of relevance and awareness, the
significance of motivational factors and impact of peer reflection can be emphasised,
enabling self-directed learners to foster “metacognitive consciousness of how they are
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learning to learn” [2]. This can bring about the ‘personal conversational domain’ [44]
that Wegerif describes as learning to learn, think and thrive for learning in the Internet
Age [57].
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