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Abstract. This paper discusses how smart learning in urban environments can 
mediate citizen digital skills and competences learning initiatives supported by 
standards such as the European Commission citizen Digital Competences 
Framework [8], thus helping a broad range of urban populations to gain essen-
tial knowledge and skills for navigating the digitised services of the societal ur-
ban systems around them. Smart learning, based on cultural, civic or communi-
ty interests and placed within a context of ad-hoc urban learning experiences set 
in authentic learning hyper-local environments might support and develop citi-
zen digital literacies and competences through a wide variety of informal learn-
ing activities. This kind of technologically mediated learning acts as an implicit 
conduit to channel the development of a number of skills and literacies involved 
in the use of digital apps and devices, and the manipulation of knowledge con-
tent both digitally created as well as consumed. Additionally, development of 
‘soft’ skills such as community participation, confidence building and language 
literacy are increased in digitally connected spheres, enabling citizens to act 
with more self assured agency within these territories. The paper refers to the 
author’s own doctoral research findings developed from a phenomenographic 
investigation into smart learning journeys to suggest a ‘pedagogy of experience 
complexity’ for smart learning as support for these kinds of learning activities. 

Keywords: Smart Learning, Smart Pedagogy, Digital Skills, Phenomenogra-
phy, Smart Cities 

1 Introduction 

As society moves towards realisation of a comprehensive digitisation, considera-
tion must be given to the conditions of rapidly transforming technically mediated 
provision of urban society support systems, and the necessary digital literacies of 
citizens who are the intended users of those systems. In this context, this paper re-
flects on findings and further implications of doctoral research based at the University 
of Malta [35], in relation to conceptualisations for pragmatic application of a peda-
gogical approach to ad-hoc informal smart learning, to support digital skills, literacy 
and competences development for the digital citizenry of urban populations. 
 

Focus is on emerging ideas of applying a smart learning pedagogical relevance 
structure [39 pp. 143, 202] formed as a ‘Pedagogy of Experience Complexity’ for 
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smart learning [35], derived from a phenomenographic investigation into smart learn-
ing conceptualised as smart learning journeys, with suggestions for ways to move 
forward in the support of developing the digital literacies of urban citizens. 

 
Though there is now an almost ubiquitous digitisation of many of society’s essen-

tial services, citizens remain unable to fully or even partially engage with these sys-
tems. Urban populations specifically may be at most risk of being ‘left behind’ [5, 
26], and reasons for this are manifold, including language, culture, new migrant 
communities or others such as age and gender [37]. The challenges of engaging citi-
zens in digitally mediated learning activities to support their digital skills develop-
ment might therefore manifest in a variety of guises: limited digital device experience 
and knowledge; limited time available to participate; language literacy for reading or 
writing in an additional language; limited experience in aspects of information litera-
cy to enable sourcing and selection of relevant useful information; limited confidence 
to participate digitally; or a mixture of several of these or other issues. Provision of 
community wide digitally mediated learning activities might therefore need to 
acknowledge the wide range of citizens they may be catering for, and be planned 
according to an inclusive, accessible and flexible design and development [54].  

2 Defining terms and literature 

Key terms are defined here within the context of relevant literature, and clarified into 
two groups: generic terms and more specific terms. It is acknowledged that many of 
these terms can mean more than one thing to different disciplines and discourses, so 
here context and meaning are described for this paper, referring to relevant literature 
to provide useful background. 

2.1 Inclusivity, digital skills, literacies and informal learning 

Generic terms used in this paper that may benefit from brief summary definition with 
examples from the literature would be inclusivity, digital skills, soft skills and litera-
cies, and informal learning activities. Inclusivity here can be defined as pertaining to 
citizen involvement both in terms of the conceptualization and development of a 
smart city for all citizens and communities [3], and for how digital experiences, with 
any subsequent implicit or explicit technically mediated learning, are structured and 
created in those communities. Inclusivity is an important part of interpreting digital 
literacy, and in conjunction with closely related literacies of media and information, 
can be defined as being able to navigate and understand role, agency and potentials of 
these domains and territories, for example as outlined by Thompson [51]. Digital 
skills are best defined here by the digital competence framework for citizens, also 
known as DigComp 2.1 [8], which is the most recently devised and widely adopted 
comprehensive set of factors involved in such a set of skills. Of particular note here is 
that Bloom’s revised taxonomy [1] forms a part of the DigComp 2.1 framework, giv-
ing an indication of proficiency level in relation to cognitive domain.  
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Discourse around soft skills has circulated for some years and often forms part of 

‘21st century skills’, e.g. [2], [10] in [53] and [51]. Soft skills can be thought of here 
as life skills [2] that are transferrable [54]. These are variously described as commu-
nication, problem solving, teamwork, collaboration, critical thinking and so on, and 
part of the three literacies of information, media and digital. Informal learning is un-
derstood here in its most general form of non-assessed learning, as opposed to non-
formal [59] or formal learning [46]. To illustrate context for this paper, Carroll et al. 
[9] describe “a sustainable process of informal learning about information technology 
- helping community organizations learn how to discover, understand, and respond to 
their own information technology needs” [9, p. 5]. Informal learning can be thought 
of as learning that happens implicitly as well as explicitly. For example, gamified 
community activities that are ostensibly for fun can have learning impact as a more 
covert agenda, e.g. [18, 21], supporting practice with mobile apps, creating digital 
identities or encouragement to contribute to community discussion and feedback on a 
particular issue via digital communication channels [9, 48].  

2.2 Smart cities, learning, environments and urban hyper-localisation 

Terms such as smart city, smart learning and smart learning environments, hyper-
local environments, urbanised learning and smart learning pedagogies form the spe-
cialised scope of this paper. Beginning with the term ‘smart city’, Ojo et al. [44] offer 
a comprehensive literature analysis of concepts for a smart city, highlighting a city is 
smart when investments in human and social capital, traditional transport and modern 
(ICT) communication infrastructure fuel sustainable economic growth as being repre-
sentative of much smart city design and approach. This is further supported by de 
Lange & de Waal [14] who state “… the notion of ‘smart cities’ often invoked in 
policy and design discourses […] is mainly understood as a series of infrastructures 
that must be managed as efficiently as possible.” They go on to state that “(q)uestions 
about the role of digital media technologies in shaping the social fabric and built form 
of urban life are all the more urgent in the context of challenges posed by rapid urban-
ization” (ibid, p. 90). This supports a smart city as primarily concerned with building 
smart citizen spaces [3], placing emphasis on the people, e.g. [42], not (only) the 
technological implementations of such city spaces, e.g. [23].  

 
Smart learning and environments are variously discussed in literature within two 

contrasting positions. The first is the idealised aim of a learning experience provided 
by sophisticated technological infrastructures and an assumption of personalisation 
driven by data interactions, for example [32] or [20], or, where focus is more empha-
sised on human and pedagogical aspects, such as [42] or [17]. Some of the literature 
outlines complex technological-pedagogical systems, for example [43] or [4]. In this 
paper the meaning of the term smart learning is summed up best by Liu et al., as 
“learning to do, learning to learn and learning to self-realisation” [34 p. 209]. Dron 
makes clear that much learning in a smart learning environment is “a complex con-
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versational process that can and usually does lead to much that is of value beyond 
what is planned” [17, p. 3].  

 
In considering smart city localised places, here it is helpful to use the term hyper-

local, more commonly applied to news content as hyper-local media (in weblogs, for 
example). Hyper-local places and place-making articulate the very localised nature of 
often limited lifespan digital community experiences situated in very specific small 
local areas. Carroll et al. [9] state “(w)eb 2.0 infrastructures can be hyper-local. 
Mechanisms for geocoding allow information and interaction to be located in space 
[…] within a geographically local area…” and “…the rapidly expanding ecology of 
Internet devices, notably smartphones and rich information infrastructures for geo-
location…” means that “… members of a community may now upload, share, com-
ment, and collaborate on information when and where it is of interest ”. The author’s 
own doctoral research conceptualises and develops ‘smart learning journey’ activities 
located around St Pauls in the City of London, UK, and then Republic Street in the 
centre of Valletta, Malta. A smart learning journey is defined here as a smart learning 
activity in geo-spatially relevant locations: forming a journey of several close by loca-
tions that are related to the topic of learning. These would be examples of hyper-local 
(smart) learning locations, very specific to a small area.  

 
Sacré & De Visscher [47] shed light on ways to think of urbanised learning, stating 

“urban education is concerned with all forms of learning in the urban context”, that 
“civic learning (is) an essential component of the city”, and “(a) cultural understand-
ing of civic learning…” is the “citizens’ assemblage of the social, the material and the 
symbolic, as a kind of wayfinding in society”. This is how urbanised learning is con-
ceptualized in this paper, as urban space situated learning activities. Within these 
types of learning activities, as situated ‘smart’ urban spaces, we then consider the 
potential of smart learning pedagogies. Lorenzo & Gallon [36] have useful input, 
stating that “…digital transformation … generates a need for rethinking educative 
roles in the digital age”, and “Smart Education Models will have to include social 
dimensions and collaborative approaches…” [36, pp. 52,53]. They stress student cen-
tred ‘individual awareness’: “(i)t is difficult to understand the personal mechanisms 
that incentivize engagement and motivation […]. Smart learning spaces can be a use-
ful element in this personalized approach” (ibid, p. 54). Dron emphasizes the purpose 
of smart learning environments to learn and teach effectively, and how intrinsic and 
extrinsic motivations play a crucial role in any learning participation [17, p. 11]. Rea-
sons for motivation are considered in this paper as part of a pedagogical ‘structure of 
relevance’ [39] for smart learning. 

3 Global urbanization 

The world’s population is rapidly becoming ubiquitously urbanised. Consider the 
following quotes, first from 2007, The United Nations Fund for Population Activities: 
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“In 2008 the world reaches an invisible but momentous milestone for the first time 
in history and half its human population, three 3.3 billion people, will be living in 
urban areas. By 2030, this is expected to swell to almost 5,000,000,000. Many of the 
new urbanites will be poor. The future, the future of cities in developing countries, the 
future of humanity itself, all depend very much on decisions made now in preparation 
for this growth.”, [56]. 

 
Then, the 2018 revision from the World Urbanisation Prospects: 

 
“Globally, more people live in urban areas and in rural areas, with 55% of the 

worlds population residing in urban areas in 2018. In 1950, 30% of the worlds popu-
lation was urban and by 2050, 68% of the worlds population is projected to be urban 
[…] to ensure that the benefits of urbanisation are shared and that no one is left be-
hind, policies to manage urban growth need to ensure access to infrastructure and 
social services for all, focusing on the needs of the urban poor and other vulnerable 
groups for housing, education, health care, decent work and a safe environment.” 
[58]. 

 
These key quotes provide a clear message, that without adequate consideration and 

support for the most vulnerable in society, many members of urbanised populations 
risk being ‘left behind’ in the post digitised urban landscape. Much other relevant 
discourse is available on this problem, for example [5, 26]. 

4 The issue of digitalization 

Brennen & Kreiss [6] refer to digitalization “as the way many domains of social life 
are restructured around digital communication and media infrastructures”, and digiti-
zation refers to “the technical process of converting streams of analog information 
into digital bits of 1s and 0s”, also stating that they are “interrelated, concepts”. Here 
it is suggested that a digitized society is both meanings.  

 
Digitalization of societal systems to support citizen urban life has become perva-

sive [57], creating for many an unfamiliar and difficult terrain to negotiate for access 
to civic infrastructures [37]. Many citizen user groups might be ill prepared for this 
changeover when important civic services move from face-to-face access to only 
digitised provision. The challenge then, is to find ways to support all citizens in socie-
ty to enable them to access the services they need, are entitled to and enjoy the bene-
fits of adequate digital skills and literacies [21]. In urban contexts these issues become 
more urgent, as populations require digital skills and awareness to participate in al-
most every aspect of life: jobs, housing, health, education and so on [18]. 
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4.1 Digital citizen skills and competences 

Studies show that those most vulnerable and ‘at risk’ of being left behind in a digit-
ized society are lower income groups, lower educational achievers and women [37]. 
We need to design digital solutions to support development of digital skills and com-
petences with consideration for these citizens groups, for issues of context as well as 
individual competence levels. Vasloo [54], provides practical guidance for digital 
skills design awareness using the DigComp 2.1 framework [8] and this approach can 
be acknowledged as pragmatic guidance in the scope of planning and development of 
‘in the wild’ smart learning activities.  

 
Industry reports stress the urgency for initiatives to develop digital skills and com-

petences relevant or even vital to urban citizen life. For example, the Mckinsey Glob-
al Institute, in [7], indicate significant changes in almost every aspect of labour, em-
phasising the growth of the technically skilled workforce: “France expects a shortage 
of 80,000 workers in IT and electronics jobs by 2020 … there could be a shortfall of 
some 250,000 data scientists in the short term in the United States … 23 percent of 
the UK population, or 12.6 million people, lacked basic digital skills, at a time when 
about 90 percent of new jobs require them”. Need for digital skills extends beyond 
work, for example “(a) study of a South African SMS platform for reporting water 
and sanitation grievances found that although elderly, disabled, and infirm individuals 
in a township faced significant barriers in accessing water and sanitation services, 
they also lacked the technical capacities to communicate their issues via mobile de-
vices, thus preventing their participation”, [26]. But in devising initiatives to support 
development of citizen digital skills, measurable aims and outcomes should ideally be 
in place to ensure effective skills improvement. Utilizing existing digital skills 
frameworks, perhaps along with a flexible pedagogical guide, might provide measur-
able outcomes. 

4.2 Digital skills and literacy frameworks 

Three related current digital competence frameworks are briefly outlined here. 
Though frameworks often have similarities, the DigComp 2.1 [8] is useful as incorpo-
rates a cognitive domain using Bloom’s revised taxonomy [1]. This permits a direct 
relationship with the author’s proposed pedagogy of experience complexity [35]. 
Included for historical reference is Dede [13], who examines several frameworks in 
relation to the P21 initiative for 21st century skills for the period 2003-2010. 
 
The Digital Competence Framework for Citizens (DigComp 2.1) 2018. The DigComp 
2.1 contains five competences and eight proficiency levels for different purposes and 
skill levels, with examples of how to apply them. Along with practical ideas is a cog-
nitive domain scale that matches skills and competences to Bloom’s revised taxono-
my [1], to help provide a learning measurement and pedagogical approach. It is there-
fore more possible to devise pedagogically based learning experiences that might 
support specific activities and develop particular aspects of digital skills.  
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A Global Framework of Reference on Digital Literacy Skills for Indicator (SDG) 
4.4.2. Developed by the Unesco Global Alliance to Monitor Learning, their website 
[41] explains: “(t)o offer a more comprehensive view of the digital skills of youth and 
adults, […] the first step has been to develop a global framework of digital literacy 
skills based on a technical review of more than 40 digital literacy frameworks used by 
countries around the world.” Essentially closely related to the competences of the 
DigComp framework this adds ‘career competences’ composed of soft, transversal 
skills as a sixth category [33]. 
The National Standards for Essential Digital Skills. Produced by the UK Department 
for Education (2019), again has generally similar categories of competences, adding 
‘transacting’, the use of online services and buying securely online, as a separate cat-
egory. The idea of the framework is to contribute to awarding qualifications in digital 
skills, beginning in April 2020 [16].  
 

Worth further consideration, Dede [13] uses the 2006 ‘Partnership for 21st Century 
Skills Framework’ (P21) as a benchmark to evaluate six other frameworks of the pe-
riod. The P21 has six categories incorporating much of what is included in the more 
recent frameworks listed here. A clear development timeline seems evident from 
reading Dede’s work.  

5 Research context 

A pedagogical relevance structure for smart learning is being developed by the author, 
derived from doctoral research at the University of Malta into smart learning jour-
neys. This will form the foundation of a ‘pedagogy of experience complexity’ based 
in participatory connectivist-inspired pedagogical approaches. Here discussion is 
focused on implications relating to this pedagogical guide. The research is outlined in 
brief in the following paragraphs. To reiterate, smart learning in this research was 
conceptualized as a smart learning journey, that is, a smart learning activity in geo-
spatially relevant locations: forming a journey of several close by locations that are 
related to the topic of learning and mediated by technology.  

5.1 Methodology and research design 

The experience of learners participating in smart learning journeys was the focus of 
interest in the research, and phenomenography was selected as most suitable. Two 
relevant fields of inquiry demonstrate the benefit of phenomenography as a methodo-
logical approach: technology enhanced learning (e.g. [50, 12]), and user experience 
(e.g. [30, 60]). These fields have increasingly looked to phenomenography to under-
stand more about what users or learners do and why they do it. Phenomenography 
analyses learner experience, looking for experience variation at a collective rather 
than individual level, though context is retained. Phenomenography draws on Gur-
witsch’s [24] ideas about theme, thematic field and margin to analyse experience 
using a ‘structure of awareness’ analytical framework [11]. Known as a second order 
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perspective [38], phenomenography is non-dualist in nature, making an epistemologi-
cal 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” [28]. Here 
we are not concerned with ontological discussions of reality, or of the essence of a 
phenomenon [39, p. 117], but rather only the reality concerning phenomena of interest 
to the research as experienced by the individuals being researched.    

 
The sample was purposive and convenience [50, p. 4], recruiting 24 undergraduate 

and postgraduate participants on a voluntary basis, including cohorts from several 
education-related degrees based at University of Malta, and an additional cohort from 
London Metropolitan University studying English Literature and Creative Writing.  

5.2 Smart learning in this study 

Within a connectivist inspired [35] scope, HP Reveal1, Edmodo2 and Google 
MyMaps3 were used to mediate learning interactions and a route of locations that 
together formed the smart learning journey. Employing digital augmented reality 
technology to augment specific features of locations, context-aware learning content, 
participative learning tasks and opportunity for location-based interactions were effec-
tively provided to the learner at that time and place. Learning content was hyperlinked 
from knowledge sources such as Wikipedia4, Wikimedia Commons5 or specialist 
websites, with some content created by tutors and hosted on independent webpages6.  

 
Two smart learning journeys were developed, 'Literary London', approximately 

2.5km, around St Paul’s Cathedral and the City of London, UK, and 'Malta Democra-
cy', approximately 600m, along Republic Street, Valletta, Malta. Both locations 
are rich in cultural history and heritage, providing multiple authentic sites for learning 
experiences and offering learners a creative and critical participation within an auton-
omous learning activity. This attempts to support Dron, who “consider(s) smartness as 
an emergent consequence of dynamic interactions between the environment’s constit-
uent parts, including those of its human inhabitants and the artefacts and structures 
they wittingly or unwittingly create.” [17, p. 3]. 

5.3 Discovering a pedagogy of experience complexity for smart learning 

Four categories of learner experience variation, defined as a phenomenographic 
outcome space [39, p. 136] for experiencing a smart learning journey were discov-
ered. This resulted in a table of experience complexity for a smart learning journey, 

                                                             
1 HP Reveal (formerly Aurasma) https://www.hpreveal.com/ 
2 Edmodo https://www.edmodo.com/ 
3 Google MyMaps https://www.google.co.uk/maps/d/u/0/ 
4 Wikipedia https://www.wikipedia.org/ 
5 Wikimedia Commons https://commons.wikimedia.org/ 
6 Smart Learning research website http://smartlearning.netfarms.eu/ 
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comprising the four categories, with four levels of complexity for each category [35]. 
Categories were ‘Tasks and Obligations, Discussing (and collaborating), Being There 
and Knowledge and Place as Value. These categories potentially indicate that learners 
might be considered within a pedagogical relevance structure [39, pp. 143, 202] to 
support different aspects of experience complexity, in addition to any desired specific 
topic learning outcomes. Experience complexity understanding means that aspects of 
experience can be supported in multiple ways. A ‘pedagogy of experience complexi-
ty’ for smart learning [35] that the author is developing may provide a pragmatic way 
of understanding how for example the DigComp 2.1 might be applied to citizen smart 
learning journey activities for activity design and digital skills development approach. 
This pragmatic pedagogical guide draws on concepts from connectivist style partici-
patory pedagogies [49, p. 10], as “communication skills, participation, networking, 
sharing – overlap with what are viewed as essential 21st-century learning and em-
ployability skills”, [40]. Levels of surface to deep learning reflected in use of Blooms 
revised taxonomy [1] and articulated by work in for example [27] assist in outlining a 
pedagogical relevance structure applied to the four categories and levels of complexi-
ty of each. Table 1 shows category experience variation and complexity that forms the 
basis for the ‘pedagogy of experience complexity’ reasoning.  

 
Table 1 Illustration of experience complexity for a smart learning journey pedagogical 

relevance structure. 

 Category A 
Tasks, Obliga-
tions 

Category B 
Discussing 

Category C 
Being There 

Category D 
Knowledge & place 
as value 

Level 4 Research tasks 
and topic before-
hand, take time 
doing and re-
flecting on tasks 

Share tasks, 
content, do addi-
tional learning, 
discuss related 
experience and 
knowledge 

Live it, being in 
the picture, live 
the atmosphere, 
take more time, 
seeing the whole 
and related parts 

Knowing, seeing 
knowledge and 
place as valuable, 
personal experience, 
deeper engagement, 
‘possibilities’ 

Level 3 Tasks indirectly 
related to 
coursework or 
assessment 

Discuss tasks and 
topic in relation 
to time and place  

Experience place 
relating to other 
people, aspects, 
memories, con-
nections between 
places and 
knowledge 

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

Level 2 Do the tasks of 
interest, directly 
related to 
coursework or 
assessment 

Discuss the tasks, 
help each other 
with tasks and 
tech 

Locations are of 
some interest, 
potential for 
learning, creativ-
ity or inspiration  

Click a few content 
links, save links ‘for 
later’, make screen-
shots of augmenta-
tions or tasks 

Level 1 Do the tasks, go 
home 

Discuss who does 
the tasks, how 

Go to locations, 
do tasks, go 

No engagement with 
content or 
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technology works home knowledge, don’t 
create or upload 
content 

Notes on 
pedagog-
ical 
structure 
of rele-
vance  

About tasks and 
assessment. 
Relevance of 
activity to 
coursework or 
purposes, as-
sessment, further 
usefulness 

About discussion 
and collabora-
tion. Considera-
tions concern 
how to expand 
participation to 
include the ‘dia-
logic space’ 

About being in 
the place, sup-
port by showing 
learner how to 
engage in the 
place, with spe-
cific indicators 
and clues or 
prompts 

About value of 
knowledge in the 
place, specified by 
location, time and 
relevance to other 
categories. Apply-
ing, creating 
knowledge bound 
by place with value. 

6 Compiling the citizen learning city 

Thinking about the potential for these kinds of urban situated learning activities de-
scribed as smart learning journeys, we can consider possibilities for engaging citizens 
in cultural or community real worlds activities, and in so doing, develop their digital 
skills to support engagement with key civic services. Five relevant initiatives are pro-
vided here as examples. Community organisation, research based projects as well as 
personal activity concepts are highlighted. Projects discussed serve to illustrate how 
citizen digital skills and literacies could be supported and developed through engage-
ment and participation, potentially enhanced by a pedagogical approach. Purposes of 
projects vary from creative, artistic and narrative driven to cause and issue related. 
What each project has in common is that it is situated within an urban environment 
and makes use of simple to use yet sophisticated technology to build community en-
gagement. The common subtext is that digital skills are developed, and digital, media 
and information literacies are expanded and explored for those who participate in 
these activities.  

6.1 Participatory creative activities and mapping the city  

Mapping the city has a long tradition, for example “urban geographer Kevin Lynch 
uses the term ‘wayfinding’ to describe the process of navigating through the ‘vast 
sprawl of our cities’…” [29]. Mapping has been absorbed into smart city cultural 
communication perhaps partially through use of wayfinding and alert apps such as 
ThunderMaps (now SaferMe)7 or Waze8. Mapping content to geo-tagged locations 
has steadily become part of urbanised digital interaction, for example apps such as 
DB Pedia Places9 or Geoflow10 display local content geo-tagged to a GPS smartphone 
                                                             
7 ThunderMaps, now known as SaferMe, 

https://play.google.com/store/apps/details?id=com.thundermaps.saferme&hl=en_GB 
8 Waze https://www.waze.com/en-GB/ 
9 DBPedia Places https://wiki.dbpedia.org/project-categories/user-applications 
10 Geoflow app https://apps.apple.com/us/app/geoflow-learn-something/id1235949045 
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location. Projects outlined here either use specific bespoke smartphone apps, some-
times in conjunction with websites, or free smartphone apps.  

 
Community maps in Hackney Wick11. Community mapping in the Hackney Wick area 
of East London, UK, records places of interest or concern and is created by residents 
for residents. A map is developed showing hyper-local points of interest, features or 
issues and information is attached to each map pin.  
Map Local12. Map Local was a Birmingham based research project for urban plan-
ning, with input from 50 selected residents in specific areas of Birmingham. The pro-
ject sought to ‘unlock the creativity of communities by gathering materials to inform 
neighbourhood planning’. A bespoke app, ‘MapLocal’ allowed people to create audio 
and image content on smartphones that was uploaded to a map on the MapLocal web-
site. 
Wood Street Walls13. Wood Street Walls is an artist’s collective based in East London, 
UK, and orientates towards encouraging local involvement of the community in arts 
activities as well as providing affordable studio space for local artists. Wood Street 
Walls use What3Words14 and 3WordPhoto15 as an innovative way to discover local 
street-art created by these artists and others in the community. The apps are used to 
document the work available and help to brighten up the community and engage citi-
zens in aspects of urban space ownership. 
Tokyo Paper Hunt16. The Tokyo paper hunt case study available on the What3Words 
website outlines a knowledge hunt activity using What3Words, for finding a series of 
bookshops amongst the complex Tokyo address structure. This kind of concept could 
be repurposed for many kinds of activities, using maps to find things and then perhaps 
record further input as a result of finding the locations. 
Smart Learning Feedback Maps17. Smart Learning Feedback Maps are an outcome of 
the author’s research, being a concept investigated as a solution to participant feed-
back for the smart learning journeys developed for the research. Feedback could be 
generated by participants while at locations on a smart learning journey, and pinned to 
map coordinates from where they submitted the feedback, adding text and images. 
This would give future participants an idea of what to expect and over time develop a 
rich source of community generated informal knowledge about smart learning journey 
activities in the area.  

                                                             
11 Community mapping in Hackney Wick, London, UK 

https://communitymaps.org.uk/project/hackney-wick?center=51.5443:-0.0340:15 
12 Map Local project available at https://chrisspeed.net/?p=1303 
13 Wood Street Walls Community Art project uses What3Words 

https://www.youtube.com/watch?v=O-lhbhfibDI 
14 What3Words https://what3words.com/ 
15 3WordPhoto app and other what3words photography integration 

https://what3words.com/products/?category=Photography 
16 Tokyo Paper Hunt with What3Words https://what3words.com/news/general/3-word-address-

paper-hunt-around-tokyo/ 
17 Smart learning feedback maps webpage demonstration http://smartlearning.netfarms.eu/scl-

learner-feedback-map/ 
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In addition to these examples, the Planetizen[18] website contains numerous other 

examples of social, civic and more high profile arts projects and apps, and is shared 
here for information to encourage the reader to investigate these ideas further.  

7 Implications and significance of this paper 

The scope for this kind of smart learning activity offers opportunity for learning that 
can be both overt (for example arts, environment, or cultural appreciation), and covert 
(digital skills and competences). That is, in addition to entertainment, civic support or 
community engagement, digital skills and competences, together with their associated 
soft skills, can be developed as implicit learning. 
 

Framing smart learning as conceptualised in autonomous smart learning journeys, 
and utilising both a digital skills framework such as the DigComp 2.1 (or partials of 
it) and a pedagogy of experience complexity (or aspects of it) may provide engaging 
practical mechanisms to support citizen digital skills and competences in flexible 
alternative ways to the more common ‘computer training sessions’ approach. Digital 
skills are often not perceived as being limited by a user themselves, e.g. [45], there-
fore citizens may not be inclined to attend such training courses. Perhaps gamifiying 
[22] or similar approaches to digital skills development introduces a more attractive 
option, placing digital skills development in a covert learning strategy. Learning hap-
pens without learners even being aware of it.  

8 Conclusions 

The research sought to develop a pragmatic fluid pedagogy for smart learning by 
using smart learning journeys as a simple model of activity, and in so doing highlight-
ed the creative, social and participatory nature of these activities, perhaps demonstrat-
ing the potential for ad hoc ‘in the wild’ urban community engagement that might 
benefit from these kinds of activities. Further to that realisation was a significant im-
plicit aspect of these kinds of activities, the learner experience of digital tools and 
functionalities. The process of uncovering how to use apps and platforms was an as-
pect of learning that itself offered value, indicating that within informal citizen digital 
skills and competences development contexts this value might be a significant aim 
and reason for any journey being developed. 
 

                                                             
18 Planetizen examples of relevant apps and projects: 

https://www.planetizen.com/news/2019/05/104255-neighborhood-based-apps-and-
socialized-fear-crime; https://www.planetizen.com/news/2019/08/105653-augmented-
reality-and-public-art-new-era-begins-today; Can Technology Help Involve More Low-
Income Residents in the Planning Process https://www.planetizen.com/node/60880.  
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Jordon [29] emphasises the importance of participation in the urban environment. 
His quote from the UK Department of Business, Innovation and Skills sums it up: “… 
a Smart City should enable every citizen to engage with all the services on offer, pub-
lic as well as private, in a way best suited to his or her needs. It brings together hard 
infrastructure, social capital including local skills and community institutions, and 
(digital) technologies", [15]. If we want all citizens to engage in urban life, we need to 
find better, easier ways for them to develop their digital skills and competences. Per-
haps informal smart learning journeys supported by a framework of digital compe-
tences and a flexible pedagogical approach can be part of that effort. 

 
 
References 

1. Anderson, L.W., & Krathwohl, D.R. (eds.): A taxonomy for learning, teaching, and as-
sessing: A revision of Bloom’s taxonomy of educational objectives. Addison Wesley 
Longman. New York. (2001). 

2. Anderson, R.: Implications Of The Information And Knowledge Society For Education. In 
J. Voogt & G. Knezek (eds.), International Handbook of Information Technology in Pri-
mary and Secondary Education, 5–22, (2008). 

3. Aurigi A.: No need to fix: strategic inclusivity in developing and managing the smart city. 
In Caldwell G. Smith C. and Clift E. (eds.) Digital Futures and the City of Today - New 
Technologies and Physical Spaces, Bristol: Intellect, UK, (2016). 

4. Badie, F.: Knowledge Building Conceptualisation within Smart Constructivist Learning 
Systems. In Uskov, V.L., Bakken, J.P., Howlett, R.J., & Jain, L.C.  (Eds.), Smart Universi-
ties: Concepts, Systems, and Technologies. Springer. (2018). 

5. Bailey, D., Perks, M., & Winter, C.: Supporting the digitally left behind. Opinion, Ingenia 
Issue 76 September, (2018). 

6. Brennen, J.S. & Kreiss, D.: Digitalization. In Jensen, K.B., Rothenbuhler, E.W., Pooley, 
J.D. and Craig, R.T. (Eds), The International Encyclopedia of Communication Theory and 
Philosophy, (pp. 556-566). Wiley-Blackwell, Chichester, (2016). 

7. Bughin, J., Hazan, E., Lund, S., Dählström, P., Wiesinger, A., and Subramaniam, A.: Skill 
Shift: Automation and the Future of the Workforce. McKinsey, Toronto, (2018). 

8. Carretero, S., Vuorikari, R., & Punie, Y.: Digital competence framework for citizens 
(DigComp 2.1). European Commission. Luxembourg: Publications Office of the European 
Union, (2017).  

9. Carroll, J.M., Hoffman, B., Han, K., & Rosson, M.B.:  Reviving community networks: hy-
perlocality and suprathresholding in Web 2.0 designs. Pers Ubiquit Comput 19, pp. 477–
491, (2015). doi:10.1007/s00779-014-0831-y 

10. Cobo, C.: Mechanisms to identify and study the demand for innovation skills in world- re-
nowned organizations. On the Horizon, 21(2), 96e106, (2013). doi:  
10.1108/10748121311322996 

11. Cope, C. J.: Educationally critical aspects of the concept of an information system, Inform-
ing Science Journal, 5, Vol. 2. 67–78, (2002). 

12. Cutajar, M.: The student experience of learning using networked technologies: an emer-
gent progression of expanding awareness. Technology, Pedagogy and Education. 
Routledge, (2017). doi: 10.1080/1475939X.2017.1327451 

13. Dede, C.: Comparing Frameworks for "21st Century Skills". In James Bellanca, J & 
Brandt, R (Eds.), 21st Century Skills: Rethinking How Students Learn.  Solution Tree, 
Bloomington, IN, (2010). 



14 

14. De Lange, M., & De Waal, M.: Owning the City: New Media and Citizen Engagement in 
Urban Design. In Urban Design: Community-Based Planning, pp. 89 -110, (2013). 

15. Department for Business Innovation and Skills.: Smart cities: background paper 
https://www.gov.uk/government/publications/smart-cities-background-paper. (2013). 

16. Department for Education, Gov UK.: Guidance, National standards for essential digital 
skills. https://www.gov.uk/government/publications/national-standards-for-essential-
digital-skills (2019). 

17. Dron, J.: Smart learning environments, and not so smart learning environments: a systems 
view. Smart Learning Environments. Springer Open. 5:25, (2018). doi: 10.1186/s40561-
018-0075-9 

18. EAEA.: Manifesto for Adult Learning in the 21st Century: The Power and Joy of Learn-
ing, (2019).   

19. Fang, J.: Colorful robots teach children computer programming: How do you make coding 
something that kids want to do? Meet Bo and Yana: covert teaching machines. 
https://www.zdnet.com/article/colorful-robots-teach-children-computer-programming/, 
ZdNET, (2013).  

20. Freigang, S., Schlenker, L., & Köhler, T.: A conceptual framework for designing smart 
learning environments. Smart Learning Environments, 5:27. (2018). doi: 10.1186/s40561-
018-0076-8 

21. Goggin, G.: Afterword: Why digital inclusion now? In M. Ragnedda & B. Mutsvairo 
(Eds.), Digital inclusion: An international comparative analysis. Lexington Books, Lan-
ham, MD, USA, (2018). 

22. Goh, D. H., Ang, R. P., & Tan, H. C.: Strategies for designing effective psychotherapeutic 
gaming interventions for children and adolescents. Computers in Human Behavior 24 
(2008) 2217–2235, (2008). 

23. Goodspeed, R.: Smart cities: moving beyond urban cybernetics to tackle wicked problems. 
Cambridge Journal of Regions, Economy and Society, (2014).  doi: 10.1093/cjres/rsu013  

24. Gurwitsch, A.: The field of consciousness. Pittsburgh: Du-quense University Press, (1964). 
25. Han, K.: Understanding The Application Of Mobile Technology In Local Community 

Contexts, Doctoral Dissertation, (2015).  
26. Hernandez, K. & Roberts, T.: Leaving No One Behind in a Digital World. K4D Emerging 

Issues Report. Institute of Development Studies, Brighton, UK, (2018). 
27. Hounsell, D.: Contrasting conceptions of essay-writing. In: Marton, F., Hounsell, D. and 

Entwistle, N., (eds.) The Experience of Learning: Implications for teaching and studying in 
higher education. 3rd (Internet) edition. Edinburgh: University of Edinburgh, Centre for 
Teaching, Learning and Assessment. pp. 106-125, (2005). 

28. Ireland, J., Tambyah, M., M., Neofa, Z., & Harding, T.: The tale of four researchers: trials 
and triumphs from the phenomenographic research specialization. In AARE 2008 Interna-
tional Education Conference, Changing Climates, Education for Sustainable Futures, 30th 
November - 4th December 2008, Queensland University of Technology, Brisbane, QUT 
Digital Repository, (2009). 

29. Jordan, S.: Writing the smart city: "relational space" and the concept of "belonging". In 
Practice: Journal of Creative Writing Research, 1, (2015).  

30. Kaapu, T., & Tiainen, T.: Consumers’ Views on Privacy in E-Commerce. Scandinavian 
Journal of Information Systems, 2009, 21(1), 3–22, (2009). 

31. Koole, M.: A Social Constructionist Approach to Phenomenographic Analysis of Identity 
Positioning in Networked Learning. In: Hodgson V., Jones C., de Laat M., McConnell D., 
Ryberg T., & Sloep P. (eds.), Proceedings of the 8th International Conference on Net-
worked Learning 2012. (2012).   



15 

32. Koper, R.: Conditions for effective smart learning environments. Smart Learning Envi-
ronments. Springer Open. 1: 5, (2014).  doi: 10.1186/s40561-014-0005-4 

33. Law, N., Woo, D., Torre, J. de la, & Wong, G.: A Global Framework of Reference on Dig-
ital Literacy Skills for Indicator 4.4.2. UNESCO Institute for Statistics, (2018). 
https://unesdoc.unesco.org/ark:/48223/pf0000265403 

34. Liu D., Huang, R., & Wosinski, M. Future Trends in Smart Learning: Chinese Perspective. 
In: Smart Learning in Smart Cities. Lecture Notes in Educational Technology. Springer, 
Singapore, (2017). 

35. Lister, P. J.: Understanding experience complexity in a smart learning journey. Manuscript 
submitted for publication, Journal of Applied Research in Higher Education, (2020). 

36. Lorenzo, N., & Gallon, R.: Smart Pedagogy for Smart Learning. In Daniela, L. (ed.), Di-
dactics of Smart Pedagogy: Smart Pedagogy for Technology Enhanced Learning, Springer 
Nature, Switzerland AG, (2019). doi: 10.1007/978-3-030-01551-0. 

37. Martínez-Cantos, J.L.: Digital skills gaps: A pending subject for gender digital inclusion in 
the European Union. European Journal of Communication, pp. 1–20, (2017). 

38. Marton, F.: Phenomenography - Describing Conceptions of the World Around Us. Instruc-
tional Science 10 (1981) 177-200, (1981). 

39. Marton, F., & Booth, S. Learning and Awareness. Lawrence Erlbaum Associates, Mah-
wah, NJ, USA (1997). 

40. McLaughlin, C & Lee, M.: Personalised and self regulated learning in the Web 2.0 era: In-
ternational exemplars of innovative pedagogy using social software. Australasian Journal 
of Educational Technology 2010, 26(1), pp. 28-43, (2010).  

41. Montoya, S.: Meet the SDG 4 Data: Indicator 4.4.1 on Skills for a Digital World. Unesco 
website. http://uis.unesco.org/en/blog/meet-sdg-4-data-indicator-4-4-1-skills-digital-world. 
(2018). 

42. Mullagh, L., Blair, L., and Dunn, N.: Beyond the ‘Smart’ City: Reflecting Human Values 
in the Urban Environment. SMART 2014: The Third International Conference on Smart 
Systems, Devices and Technologies. UK. Thinkmind (2014).  

43. Nikolov, R., Shoikova, E., Krumova, M., Kovatcheva, E., Dimitrov, V., &  Shikalanov, 
A.: Learning in a Smart City Environment. Journal of Communication and Computer 13 
(2016) 338-350 (2016). 

44. Ojo, A., Dzhusupova, Z., & Curry, E.: Exploring the Nature of the Smart Cities Research 
Landscape. In R. Gil-Garcia, T. A. Pardo, & T. Nam (Eds.), Smarter as the New Urban 
Agenda: A Comprehensive View of the 21st Century City. Springer (2015). 

45. Porat E., Blau I. & Barak A.: Measuring digital literacies: Junior high-school students' per-
ceived competencies versus actual performance, Computers & Education (2018). doi: 
10.1016/j.compedu.2018.06.030 

46. Pyyry, N.: Geographies of Hanging Out: Playing, Dwelling and Thinking with the City. In 
Sacré, H & De Visscher, S., (Eds), Learning the City, Cultural Approaches to Civic Learn-
ing in Urban Spaces, pp. 19-33, Springer (2017). 

47. Sacré, H & De Visscher, S.: A Cultural Perspective on the City. In Sacré, H & De 
Visscher, S., (Eds), Learning the City, Cultural Approaches to Civic Learning in Urban 
Spaces, pp. 1-18, Springer (2017). 

48. Salim, F., & Haque, U.: Urban computing in the wild: A survey on large scale participa-
tion and citizen engagement with ubiquitous computing cyber physical systems and Inter-
net of Things. International Journal of Human-Computer Studies, vol. 81 (2015). 

49. Siemens, G.: New structures and spaces of learning: The systemic impact of connective 
knowledge, connectivism, and networked learning. Paper presented at the Encontro Sobre 
Web 2.0., Braga, Portugal, (2008). 



16 

50. Souleles, N., Savva, S., Watters, H., Annesley, A., & Bull, B.: A phenomenographic inves-
tigation on the use of iPads among undergraduate art and design students. British Journal 
of Educational Technology (2014). doi: 10.1111/bjet.12132 

51. Thompson, K. M.: Multiple layers of digital inclusion. Online Currents, 30(1), 38-40, 
(2016).  

52. Quieng, M. C., Lim, P. P., & Lucas, M. R. D.: 21st Century-based soft skills: Spotlight on 
non- cognitive skills in a cognitive-laden dentistry program. Eu- ropean Journal of Con-
temporary Education, 11(1), 72e81 (2015). doi: 10.13187/ejced.2015.11.72 

53. van Laar, E., van Deursen, A., van Dijk, J., & de Haan, J.: The relation between 21st-
century skills and digital skills: A systematic literature review. Computers in Human Be-
havior, 72, pp. 577-588 (2017). doi: 10.1016/j.chb.2017.03.010 

54. Vosloo, S.: Guidelines: Designing Inclusive Digital Solutions and Developing Digital 
Skills. United Nations Educational, Scientific and Cultural Organization, (2018).  

55. Unesco.: Sustainable Development Goal Four targets, available from 
https://en.unesco.org/education2030-sdg4/targets (2016). 

56. United Nations Population Fund.: State of world population 2007, Unleashing the Potential 
of Urban Growth. https://www.unfpa.org/sites/default/files/pub-
pdf/695_filename_sowp2007_eng.pdf (2007). 

57. Wildemeersch, D., &  Jütte, W.: Editorial: digital the new normal - multiple challenges for 
the education and learning of adults. In European journal for Research on the Education 
and Learning of Adults 8 (2017) 1, S. pp. 7-20 (2017). doi: 10.3384/rela.2000-
7426.relae13 

58. World Urbanization Prospects: The 2018 Revision 
https://population.un.org/wup/Publications/ . (2018). 

59. Yarosh, M., & Beneitone, P.: Introduction. In Yarosh, M., Serbati, A., & Seery, A.(Eds), 
Developing generic competences outside the university classroom. Granada (2016). 

60. Zoltowski, C.B., Oakes, W.C., & Cardella, M.E.: Students’ Ways of Experiencing Human-
Centered Design. Journal of Engineering Education. January 2012, Vol. 101, No. 1, pp. 
28–59. ASEE (2012). 

 
 
 




