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Abstract

This paper explores potential ways of evaluating the implicit learning that may be
present in autonomous smart learning activities and environments, reflecting on prior
phenomenographic research into smart learning activities positioned as local journeys
in urban connected public spaces. Implicit learning is considered as intrinsic motiva-
tion, value and richer engagement by participants, demonstrating levels of experience
complexity, interpreted as levels of implicit learning. The paper reflects on ideas for
evaluating implicit smart learning through planning for experience complexity in the
context of a pedagogical model, the Pedagogy of Experience Complexity for Smart
Learning (PECSL), developed from the research. By supplementing this model with
further conceptual mechanisms to describe experience complexity as surface to deep
learning alongside cognitive domain taxonomy equivalences, implicit smart learning
might be evaluated in broad flexible ways to support the design of more effective and
engaging activities. Examples are outlined placing emphasis on learner generated
content, learner-directed creative learning and supporting dialogue and reflection,
attempting to illustrate how implicit learning might manifest and be evaluated.

Keywords: Smart pedagogy, Smart learning, Implicit learning, Learner experience,
Evaluation, Motivation, Value, Engagement

Introduction

This paper is about implicit smart learning, and reflecting on conceptual mechanisms by
which to describe the complexity of possible learning within an activity, and if need be,
to evaluate it. These reflections arise from implications of research into smart learning
journey activities, using the methodology of phenomenography to investigate how par-
ticipants experience taking part.

The reader should note this paper does not report findings of research, rather these are
further reflections arising from the prior research. It is important to clarify that neither
the discussion or research referred to in this paper is concerned with assessing learn-
ing related to formal specified learning outcomes. The activities that were researched
were autonomous general topic activities in heritage, culture and politics, and partici-
pants took part during their own time, without any formal learning aims or assessment
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being involved. Learning was considered from the perspective of the learners themselves
(Badie, 2018; Roisko, 2007), within a summary definition from Liu et al. (2017b) of learn-
ing to learn, to do and for self-realisation.

In order to set the scene, the introductory sections of this paper attempt to guide the
reader through four related aspects: implicit smart learning, implicit learning in general,
what phenomenographic experience variation is, and how this contributes to further
reflection on possible ways to describe and evaluate implicit smart learning.

Implicit learning in smart learning cities
The focus of this paper considers smart learning as learning that may be possible in
autonomous, citizen orientated, ‘smart technology’ enhanced activities situated in pub-
lic space real-world locations. Much of this learning might be that which is considered
as implicit—suggested though not directly expressed (Implicit, 2020). Placing context
distinctly within smart learning literature, Liu et al. provide helpful precedent by defin-
ing explicit and implicit smart learning in ‘Characteristics and Framework of Smart
Learning’ (2017a, pp. 38—43). They declare that a “smart learning system includes two
aspects: school smart learning system and social smart learning system” (p. 38). Defining
explicit learning as ‘what people normally think of as formal learning’ that often happens
in school, and implicit learning as social learning, often happening ‘in an environment
of community learning, enterprise (work) learning, and learning in public places’ They
additionally note that the implicit learning happening at home or in social situations may
not always be thought of as learning (2017a, p. 38). Liu et al’s descriptions offer a rele-
vant foundation for considering the learning referred to in this paper, and the difference
between explicit and implicit learning within contexts of smart learning environments.

Social learning activities in public places are the focus of this paper, and have ‘manifold
opportunities for learning’ within the concepts, ideas, topics, technologies and interac-
tions of smart learning environments, further described in some depth in Lister (2021b).
Activities “can be scoped and designed for a wide range of purposes, and learning can
play a part either as an explicit aim, or as an implicit or even covert goal (Lister, 2020)",
(Lister, 2021b, p. 2). For example, some activities would have learning as a specified pur-
pose, while other activities may not be explicitly about learning, but rather about citizen
engagement, feedback gathering or creative discovery and content creation (for fun or
creative pursuit). Some gamified activities may have learning as a hidden or covert aim,
similar to that indicated in Fang (2013), or work from Gee (2007) or Prensky (2003),
cited in Hense and Mandl (2014). In these kinds of smart learning activities, learning is
present in more general terms of expanding communication skills, self-agency, broaden-
ing cultural understanding, and advancing digital skills of participant learners (Lister,
2020, 2021b). This is similar to how Hense and Mandl summarise Gee or Prensky’s argu-
ment in relation to digital learning games (2014, p. 182).

Quoting the 16" party congress of the Chinese Communist Party! report, Liu et al.
(2017a) remark “to ‘form a learning society in which all people learn and pursue life-long
learning, which in turn facilitates people’s all-round development ... it is an important

! The 16th party congress of the Chinese Communist Party: https://en.wikipedia.org/wiki/16th_National Congress_of _
the_Chinese_Communist_Party.
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path to realize the visualization of learning society... to highlight the role of implicit
learning..” (2017a, p. 43). This shared aim with the UNESCO Sustainable Development
Goal 4 (SDG4?), echoes an understanding of smart cities to emphasise the importance
of enhancing citizen quality of life (e.g. De Lange & De Waal, 2017), and civic learning
(Sacré & De Visscher, 2017). Carroll et al. highlight the challenge of “enhancing aware-
ness, engagement, and interaction pertaining to individual and collective human experi-
ences, meaning making, activity, intentions, and values” (2017, p. 2). These challenges
relate well to ideas about smart learning activities in public spaces, with concepts such
as writing the smart city (Jordon, 2015; Sacré et al., 2017) ambient literature (Koehler,
2013), pyschogeography concepts for smart learning (after ‘Dérive, Debord, 1958), e.g.
Pinder (2005), Kazil and Hou je Bek (2010) and Hou je Bek (2002), or community arts
projects utilising smart technology such as Wood Street Walls® (Lister, 2021b). These
activities embrace Sacré and De Visscher’s (2017) “cultural understanding of civic learn-
ing” that focuses on “citizens’ assemblage of the social, the material and the symbolic,
as a kind of wayfinding in society” and complement Vinod Kumar’s “paradigms of well-
being” for smart learning environments, of relationships with self and community,
understanding self more clearly, seeing ourselves in others, and self-realisation (2020,
p. 43). The authors own research (e.g. Lister, 2021a) into smart learning activities con-
ceptualised as real-world journeys are part of these kinds of activities, considered to
potentially enhance citizen community life and understand more about the motivation
and engagement of learner-participants (Lister, 2020, 2021c). Dron’s “complex conver-
sational process that can and usually does lead to much that is of value beyond what is
planned” (Dron, 2018, p. 3) and Siemens’ ideas about designing environments in which
motivated learners acquire what they need (2006, p. 119) closely align with concepts of
social implicit smart learning.

Social implicit learning in smart learning environments is not reliant on large-scale
data driven technical infrastructures, embedded beacons, sensors or personalised noti-
fications (e.g. in Uskov et al., 2016, cited in Badie, 2018). It does not require complex
(some would say intrusive) personal learning ontologies (Rezgui et al. 2014), it is simply
available in anyone’s phone at any time. An availability of WiFi and smartphone apps to
provide context-aware content delivery via geo-tagged coordinates or augmented reality
triggers, to create or provide maps, or perhaps to use other apps in smart ways such as
indicated above could all be described as forming smart learning environments. This is
an interpretation of the 'smart enough cities’ of Green (2019), where individual smart-
phone adaptive technology conjures potential ad-hoc smart learning experiences as and
when a person requires and interacts.

Implicit learning

In writing about virtual reality implicit learning, Slater (2017) provides helpful historic
context, citing Reber (1989) to define implicit learning as “the process whereby indi-
viduals learn complex information unconsciously and gain abstract knowledge” (Slater,
2017, p. 24). Reber cites his own much earlier work, stating “(s)ome two decades ago the

2 UNESCO Sustainable Development Goal Four (https://sdgs.un.org/goals/goal4).
3 Wood Street Walls using What3Words app https://youtu.be/O-lhbhfibDI.
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term implicit learning was first used to characterize how one develops intuitive knowl-
edge about the underlying structure of a complex stimulus environment...” and that “..
implicit acquisition of complex knowledge is taken as a foundation process for the devel-
opment of abstract, tacit knowledge of all kinds” (1989, p. 219). Kaufman et al. (2010),
citing a body of other work, assert that implicit learning “takes place on a daily basis
without our intent or conscious awareness’, and “plays a significant role in structur-
ing our skills, perceptions, and behavior” (2010, p. 321). Eraut (2000) compares types
of learning utilising a ‘Time of Stimulus’ typology of informal learning. Categories of
‘Past episode(s), ‘Current experience’ and ‘Future behaviour’ define implicit learning as
‘implicit linkage of past memories with current experience;, ‘selection from experience
enters the memory, and ‘unconscious effect of previous experiences’ (Eraut (2000, p.
13). Slater (2017) additionally refers to Seger (1994) for further defining characteristics
of implicit learning (2017, p. 25, from Seger, 1994, p. 164), summarising these later as
“what is learned is non-conscious, it is complex, it is not as a result of hypothesis testing,
and it is not based on episodic memory” (p. 29). Though Slater’s (2017) work differs from
smart learning activities in that it discusses virtual reality embodiment, there are simi-
larities in the sense that “(t)here is clearly no hypothesis testing or deliberate attempt to
learn something based on episodic memory. People simply have an experience” (2017, p.
30). It is this experience that is of most interest to the work discussed in this paper and
others by the author, to understand more about how self-reported participant experi-
ences can contribute to planning for learning in smart learning environments.

In the social smart learning context of this paper, the challenge of defining implicit
learning is that the term ‘implicit’ can describe many kinds of incidental learning occur-
ring in a wide range of learning contexts. For example, in the unplanned but related
aspects of learning in formal education as well as the haphazard citizen learning of eve-
ryday life. Implicit learning can be consciously intentional, or much less consciously
aware unintended choices that catch the attention or motivated interest of the learner.
Intertwined variations of implicit learning can be the billions of learning journeys that
start every day with a Google search (Dron, 2018) or the implicit learning that "takes
place on a daily basis without our intent or conscious awareness” (Kaufman et al., 2010).

Implicit learning and experience variation

It is useful to further explore implicit learning in smart learning environments in relation
to participant experience, and experience variation as understood in the context of the
methodology of phenomenography. Phenomenography is a qualitative methodology that
investigates learner (participant) experience, and uses responsive emergent interviews
to discover a range of possible ways of experiencing a phenomenon. Phenomenography
analyses interviews at collective level, though individual context is retained, to estab-
lish what is known as an outcome space consisting of categories of description (CoD)
for how phenomena are experienced (e.g. Marton & Pong, 2005; Reed, 2006, p. 8). Cat-
egories of description attempt to discover the range of relational and often hierarchical
categories of experience in commonality and then variation within categories. Initially a
methodology specifically orientated toward formal classroom type learning (Marton &
Séljo, 1976 in Svensson, 1997), it has expanded to include other fields, such as learning
with technology (Souleles et al., 2014) and user experience of digital applications (Kaapu



Lister Smart Learning Environments (2022) 9:25 Page 5 of 21

& Tiainen, 2010). Phenomenography is a non-dualist (Reed, 2006), second order anal-
ysis perspective (Sjostrom & Dahlgren, 2002, p. 340), attempting to see from the per-
spective of the interviewees themselves by only looking at manifest transcript content,
rather than make any latent assumptions about why interviewees say things, described
by Bowden as “if it is not in the transcript, then it is not evidence” (Bowden, 2005, p. 15).
Phenomenography is novel within smart learning research, though has been referred to
in relevant contexts, for example in Badie (2018) for understanding conceptions of learn-
ing (e.g. Sdljo, 1979a, 1979b), and “to put ourselves into the learners’ shoes and observe
the phenomenon of ‘learning’ from their perspective” (Badie, 2018, p. 394).

From this self-reported participant perspective, implicit learning can perhaps benefit
from phenomenographic approaches to investigating it because implicit learning is that
which is (sometimes unconsciously) selected by the learner themselves, not based on
an intended set of learning outcomes. This can be defined as a learner’s ‘object of vital
interest, as described by Greeno and Engestrom (2014), in response to the phenome-
nographic concept of three aspects of an ‘object of learning’ These are (i) the intended
object: what should be learned, (ii) the enacted object: what is possible to learn, and (iii)
the lived object: what is actually learned (Marton et al., 2004). Greeno and Engestrom
asserted that the “intended object is depicted as a monopoly of the instructor. However,
learners also have intentions..” (2014, p. 133), emphasising the issue of learner agency.
The intended object of learning—a fact, skill or aspect of knowledge that can be further
applied—would under usual circumstances be assessed with formal assessment criteria.
Phenomenographers subsequently developed Variation Theory (VT) to support peda-
gogical approaches for this kind of intended learning, and assumes there are ‘critical
aspects’ of an intended object of learning, so as to learn and apply it correctly (Orgill,
2012). However, this is not relevant in the context of this paper, as implicit smart learn-
ing is motivated by learners’ objects of vital interest, and is the domain of the learner
(activity participant), not the tutor. Reflecting on ways to evaluate this kind of implicit
smart learning to perhaps enhance design of more engaging and effective activities is
therefore worth further consideration.

Learning evaluation frameworks are plentiful, with an overload of possible choices
available in the literature. Social constructivist concepts dominate (Kivunja, 2014),
rooted in sequential instructional design, explicit learning outcomes, and ‘reward and
punishment’ (e.g. Bruner, 1966). Kivunja makes a convincing argument for the need of
new learning paradigms based in twenty-first century skills, listing amongst others com-
munications; creativity and innovation; initiative and self-direction; flexibility and adapt-
ability, and social and cross-cultural interaction. These skills are all part of what this
paper touches upon in ideas about evaluating flexible learning based in the concept of
phenomenographic experience variation, as it might relate to smart social implicit learn-
ing. The author sets out a number of learning evaluation possibilities in relation to phe-
nomenography, which assumes an interpretive non-dualist paradigm (e.g. Reed, 2006) of
the learner’s person-world relationship in a context of an intersubjective co-constitutive
lifeworld (Sandberg, 2005, p. 56). This attempts to highlight potential significance of the
learner’s lifeworld of lived experience, and its impact on learning in the ad-hoc messy
setting of citizen smart social learning activities such as those described in this paper.
What learners want to learn, often without thinking about it as learning, is what is under
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discussion. The ideas and possible choices are offered from this perspective, attempting
to plan for and evaluate implicit learning utilising the range of experience complexity
that a phenomenographic study can uncover.

Research context

This paper discusses previously published work about research carried out into smart
learning activities conceptualised as journeys (Lister, 2021a, 2021b), and what learners
think they might be learning (Lister, 2021c). These prior publications reflect on the key
pedagogical conclusions and considerations for planning and designing ad-hoc smart
learning activities, with some early commentary on concepts for evaluating this learn-
ing. For sake of space here and to avoid repetition, a brief summary of the research is
offered, to provide the reader with context for the reflections in this paper. This paper
does not attempt to report ‘findings’ per se, but rather to follow up on early thoughts
that arose from the research itself.

Provided here for convenience are Table 1 (Lister, 2021a) and Table 2 (Lister, 2021b).
Table 1 shows four categories of description (CoD) with four levels of complexity for
‘experiencing a smart learning journey, these being derived from participant interviews
subsequently analysed with a phenomenographic structure of awareness approach
(Cope, 2004), further discussed in Lister (2021a, 2021d). These experience categories and
levels were then summarised as experience ‘relevance structures’ and informed related
pedagogical approaches, shown in Table 2 (Table 2, Lister, 2021b). Further acknowledg-
ing the hinterland of unseen factors that mitigate participating in such activities and the
theoretical backdrop in which they are situated, a four-tier model of pedagogical con-
siderations, “The Pedagogy Of Experience Complexity For Smart Learning’ (PECSL) was
developed (Lister, 2021a).

Planning for experience complexity

The PECSL is considered as a thinking and planning model of design considerations,
inspired by user experience and user centred design, for example in Garrett (2010).
Applying this model to the design of smart learning activities would be an iterative cycli-
cal process (after Gibbons, 2016), and seek to plan for experience complexity as a way of
considering what learner-participants might focus on with intrinsic motivation for value
and richer engagement (Lister, 2021b, 2021c). By interpreting experience variation and
complexity as experience relevance structures, ‘good fit’ pedagogical approaches could
be selected to acknowledge each CoD in learning design. Planning for experience vari-
ation with related pedagogical relationships are further elaborated in Lister, 2021b (pp.
5-7), using descriptive examples for different kinds of activity concepts similar to those
indicated in the introduction to this paper.

Evaluating implicit smart learning with the PECSL model

Three mechanisms of implicit learning evaluation are outlined here, to potentially work
alongside the PECSL model. These conceptual and cognitive domain equivalence mech-
anisms offer possible ways to describe levels and types of learning and may assist in
developing criteria to evaluate implicit smart learning according to relevance and nature

of activity.
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Table 2 Summary of experience relevance structures and related pedagogies in a smart learning

journey (Lister, 2021b)

Category of description
for experience variation

Experience relevance structure (descriptive guidelines
for levels of complexity)

Related pedagogy

Tasks and obligations

Discussing

Being there

Knowledge & place as value

Doing the tasks or requirements, that’s it

Doing tasks of interest, for coursework or assessment
relevance

Tasks become related to other; coursework, purpose or
interest

Researching topic, beyond coursework, related to wider
interest, engagement

About who does what for tasks or requirements

What the tasks or requirements are about or for

What tasks mean in connection with location and discus-
sions

Discussing, sharing, of content, relating to wider relevance

Going to location, do task, that's it

Some locations record for facts and tasks

More relationships between location content and task
Seeing wider setting for locations, tasks, content and
further relevance

No interest or engagement, don't create content, don't
read anything, see it all as pointless

Low interest, basic content made (e.g. screenshots, a few
selfies)

More engagement, more reading or content making, very
focused on location

Seeing personal gain (in content), deeper reflections,
potentials, possibilities, wider application

Inquiry-based learning
Discovery
Exploratory
Gamification
Problem-based
Creative

Dialogic learning
Peer learning
Collaborative
Cooperative
Groups

Place-based learning
Creative
Exploratory
Discovery
Gamification

Creative learning
Student directed
Place-based
Inquiry-based
Gamification
Problem-based
Project-based

+ Descriptive alignment for surface to deep learning (after Marton & S&ljo, 1976, 2005;

Siljs, 1979b);

+ Hounsell’s (1984, 2005) ‘arrangement, viewpoint, argument’;
+ Bloom’s Revised (Anderson & Krathwohl, 2001) and SOLO (Biggs & Collis, 1982)

learning taxonomies.

Figure 1 shows an overview of pedagogical alignment for PECSL experience CoD, lev-
els of complexity and related pedagogies, along with concepts of surface to deep learn-
ing, supplemented by ‘arrangement, viewpoint and argument’ terms as ways to think
about levels of learning and experience complexity. Bloom’s Revised and SOLO equiva-
lences offer further ways to consider experience complexity and surface to deep learning
using familiar learning taxonomies. ‘Pedagogical relevance’ factors are added to attempt
to illustrate how each CoD and associated evaluation might relate to learning design.

To assist in clarification of CoD experience complexity and evaluation equivalences,
Table 3 combines Table 1 with the descriptive range of surface/deep learning including
arrangement, viewpoint and argument terms, and Bloom’s Revised & SOLO taxonomies.

Reflections on evaluating implicit smart learning

Following sections expand further on these concepts and potential mechanisms of eval-
uation for implicit learning in autonomous smart environment activities. A short discus-
sion of surface to deep learning, the ‘arrangement, viewpoint and argument’ conceptual
terms of Hounsell and the relevance of additional equivalence of Bloom’s Revised and
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Categories of ~ TASKS & DISCUSSING BEING THERE KNOWLEDGE & ool e
description OBLIGATIONS PLACE AS VALUE

RELATED

PEDAGOGY INQUIRY BASED DISCUSSING PLACE BASED CREATIVE

LEVEL 4 DEEP APPROACH shows intentionality for tasks, topic, knowledge and locations to

COMPLEXITY  contribute to argument; to understand further potential interpretation (inter/intra);

SURFACE TO DEEP #2 moving towards ‘argument’ concepts; tasks and journeybegin to be

LEVEL 3 seen as indirectly relevant to wider settings; more reliant on imagination, creativity, 4 3/4
COMPLEXITY - 8 RSN . 5 i
inventiveness, inspiration(inter/intra); ideas, application
LEVEL 2 SURFACE TO DEEP #1 some engagement with ‘viewpoint’, building elements of 3 3
COMPLEXITY  meaning and connection resulting from the journey participation
LEVEL 1 SURFACE APPROACH shows intentionality of doing tasks as fact, ‘arrangement’ 12 12
COMPLEXITY  only. The bare minimum required.
S About tasks and About discussion and About being in the About value of
2 llaborati place, support by knowledge in the
relevance Relevance of activity Considerations showing learner how place, specified by
summary to coursework or concern how to to engage in the location, time and
description purposes, expand participation place, with specific relevance to other
assessment, further to include the indicators and clues categories. Applying,
usefulness. ‘dialogic space’, or prompts. creating knowledge
collaborating, bound by place with
discussing, sharing. value.

Fig. 1 PECSL'Grid’ showing experience complexity alignment with learning evaluation descriptors and
learning taxonomy equivalences

SOLO learning taxonomies are provided. This attempts to offer reasoning for why these
concepts are relevant and how they relate to the prior research context to complement
planning for experience variation and complexity as indicated by the PECSL model.

Reasons for wishing to evaluate this type of implicit learning are many, but among
them may be to provide user-learner experience for funding and sponsorship of activi-
ties to establish what participants in activities find of value and engagement, to provide
facilitators with feedback of what participants did and how involved they were, or for
participants themselves as an informal record of what they contributed. It is antici-
pated that approaches reflected upon are flexible, transferable and applicable in ways the
reader may feel appropriate (Collier-Reed et al., 2009, p. 4, citing Lincoln & Guba, 1985,
p- 298), described more fully in Lister, 2021b (pp. 15-16). In this way, reflections offer
possible ideas and solutions, not a one-size-fits-all declared success model.

Deep and surface learning

Badie (2018) argues that “in order to propose more analytic descriptions of smart learn-
ing, we need to put ourselves into the learners’ shoes and observe the phenomenon of
‘learning’ from their perspective’, referring to Séljo’s “seminal studies on learners’ con-
ceptions of ‘learning” (Saljo, 1979a, in Badie, 2018, p. 394). Though Siljo’s, 1979a work
is unfortunately unavailable to this author, other work by Séljo (1979b), Marton et al.
(1993) and Richardson (1999) cite the same or similar studies, reliably describing the
hierarchical conceptions of learning that the study defined. In broad terms, the concep-
tions of learning begin at a simple acquisition of facts that can be memorised, extend-
ing to application of facts and procedures, developing towards abstraction and further
interpretation. Focusing on adult learners, Badie ‘sketches’ on Séljo’s conceptions to
re-imagine them, noting that the model could be reinterpreted as layered, with inner/
deeper layers supported by outer/shallower layers. Badie’s six conceptions are: (1)



Page 10 of 21

(2022) 9:25

Lister Smart Learning Environments

uonedidiied qusw

-abebua (Aue 1) 3331 moys Aepy
"pasinbal winwiuiw a1eq ay |
‘Aluo Juswabuelle, 108} se syse}
Bulop jo Auljeuonusiul (3jdwis)
SMOYS HOVOYddY 3DV44NS
SUONEDO| ‘syse) 01 pPaleal
A]250]2 quawabebus AlARde Jo
2I0|\ ‘uonedidied Asuinof aya
woly BupNsas UORdUUOD pue
Bujuesw jo syuswaje buipjing
“JujodMmalA, Yim Juswabebus
SWOS 1#4d33d OL3IDV4dNS
uoned|dde

‘seap! ‘uolieidsul ‘SSSUSAIIUSAUL
‘A)IAIRR.D ‘Uoneulbew) uo
JUEl21 2I0W ‘SHUINSS JOPIM

01 1UBA3|2J A122JIpUl Se U33S
30 01 ulbaq Asuinof pue sysel
!s3d9du0d Juswinbie, spiomo)
buinow ¢ 4330 OL IDV4YNS
Aianoe

‘UOI1BI0]| ¥{SB} PUOAS( SIXSIUOD
pa3e[al ‘2ouedyiubls Japim
{(eJ3ul/I23Ul) UORIBIdISIUI
|enua3od Jayiiny pueisiapun o}
‘Juawinble Jadasp 01 9INQUIUOD
01 5UOI1ED0| pUE BP3|MOUY
51d0o1 ‘sysey 10y Ayjeuonualul
(2I0W) sSMOYs HOVYOHddY d33d

1U91U0D peojdn
10 918312 J,UOp ‘9bpaMOUy IO
JUSIU0D Y1M Juawabebus oN

S$ysey Jo suolieyuawbne Jo
S10USUDIDS D¥eU 11338| 0J, Sul|
SAES ‘SYUI| JUSIUOD M3} B3I

SUOI1LDO] 1B PUE SYSB) 10}
1U21U0D peojdn 31eald ‘so1doy Ul
abpajmouy yaim Jayuiny sbebu3

sanjigissod, pue yuswabebus
19da3ap ‘@oualiadxa |euosiad
‘3|genieA se ade|d pue abpa
-|MOUy Bulaas pue Buimou

awoy
0B 'syjse1 Op 'sU0I3RI0| 03 05

uoneJidsul jo
AuAieald ‘buiuiea) 1oy lenuaiod
'1S2J91U| SUJOS JO 3Je SUOIeDOT

abpa

-|mouy pue sadejd usamiaq
SUOI129UUOD MBI S2LIOWSW
pue syoadse ‘ajdoad Jay310 01
Bunejas aoe|d ay3 ul adusadX3

sued paiejal

pue sjoym ay1 buiass ‘swn
2Iow ey ‘sydsowie ay3
a1 ‘2an121d sy1 Ul Bulsg U 9AN

sylom Abojouyssy moy
'$S81 31 S90P OYM SSNdSI

4231 pUB S35e1 YiIM JaY10
yoea djay ‘syse1 ayi ssnasig

92e|d pue awi 03 uon
-eja1 Ul 21do] pue $yse1 SsNdsIg

obpa

-|MOUY pue 93U3lRdX3 Pale|ai
ssnosip ‘Bulules| [euonippe

Op JUS1UOD PUB S3Se 2JeYS

[ [
€ €
Y/€ ¥
S/v 9/S
pasiaaa

010S swoo|g

sdiysuone|a1 103didsap
Bujuies| deap 01 adeping

anjeA
se 9de|d pue abpajmouy
aied

219y) bulag
J1ied

Buissndsiq
g1ed

awoy ob ‘syse1 ay1 oQg | [9AS]
usu
-SS9SSE U0 }IOMISIN0D 03 pale|al
A[12311p 152121U1 JO $¥{Se1 8yl 0Q 7 19A97
JUDWISSISSE 1O ¥IOMISINOD
01 paieal Adalipul Syse| € [9A9T]
sysey uo bunoayal pue
Bujop awiy el ‘pueysiosq
o1dol pue syse1 Yyoieasay ¥ [9A]
suonebijqo pue syse]  Kyxajdwod
vie) aduauadxy

SOILIOUOXEL OTOS 7§ PISIASY SW00|g ‘s101d11DSp UolIeN|eAs Bujules| Yim ‘sjpas| A1xs|duwod aduspadxs 15034 € djqel



Lister Smart Learning Environments (2022) 9:25 Page 11 of 21

Table 4 Arrangement, viewpoint, argument, from Hounsell (2005, pp. 111, 113)

Term Definition (Hounsell) Explanation (Hounsell)
Arrangement "... an ordered presentation embracing facts Arrangement being the least sophisticated,
and ideas" concerned with arranging some facts that may
not have much connection between them
Viewpoint "... the ordered presentation of a distinctive Viewpoint begins to create more value in an
viewpoint on a problem or issue" argument using relevant (and more) facts with
some context
Argument "... an ordered presentation of an argument Argument is interpretation, taking on the
well-supported by evidence" business of a fuller understanding to construct

argument supported by evidence, and making
of conclusions

Table 5 Adapting Hounsell's arrangement, viewpoint, argument for smart learning activities (SLA)

Term Definition (adapted from Hounsell) Explanation (SLA)

Arrangement A limited but straightforward set of facts and A quantified set of locations, how many had to
ideas be ‘done, what they needed to do at them, and
at best, a few unrelated facts

Viewpoint The ordered presentation of a distinctive view- A more understood version of the set of loca-
point on a problem, issue or topic tions and associated facts, but still seeing them
as distinct from any other relevance
Argument A logical conceptual understanding, related Seeing the greater purpose for an activity, the
wider relevance, supported by evidence and locations, the idea of the journey, the related-
reasoning ness of facts and the knowledge beyond

Knowing more; (2) Keeping in mind; (3) Selecting; (4) Meaning Constructing; (5) Inter-
preting the Reality; (6) Self Realising (Badie, 2018, p. 394). Webb (1997) draws attention
to ideas about surface/deep learning that pre-date the phenomenographic surface/deep
‘metaphor; citing Bloom’s original taxonomy (1956), Gagné (1970) and Pask and Scott
(1972), amongst others. However, Webb notes that the surface/deep metaphor differs
as develops “the importance of ‘context’ in opposition to the ‘innateness’ of a cognitive
psychology steeped in the tradition of individual difference ... towards the idea that the
learning environment, the curriculum and in particular the assessment regime, informed
the approach to learning which individuals would adopt” (Webb, 1997, pp. 196-197).
In relation to smart learning and autonomous learning environments, context is argued
here as highly significant, impacting many aspects of potential experience complexity
and depth of learning that might be possible.

It is useful to note that Siljo’s seminal work on conceptions of surface/deep learn-
ing (noting also Siljo’s work with Marton, 1976, 2005) has continued to be featured in
numerous pedagogical discourses (e.g. Biggs & Collis, 1982; Schmeck, 1988 (various);
Biggs, 1995; Selwyn, 2011). Within the PECSL model these qualitative differences of
learning are highlighted through expressions of gaining value and motivation for partici-
pation in a smart learning activity, resulting in varying outcomes for depth and quality of
understanding (e.g. Lister, 2021c, p. 238-239).

Arrangement, viewpoint and argument
Within a context of phenomenography, Hounsell (1984, 2005) developed ‘arrange-
ment, viewpoint and argument’ as ways to describe levels of complexity in essay writing.
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Table 6 Hounsell's definitions of data, organisation and interpretation sub components, adapted for

aSLE
Term Hounsell (2005, p. 112) SLA
Data The subject matter that provides the raw The locations themselves, features etc., and the

material or bedrock of essays ‘facts’and events that were associated to them

Organisation  The structuring of essay material into a discus- ~ The locations that formed the journey, their
sion of the topic that follows a particular order, relationships, connections
sequence or order

Interpretation  The meaning or meanings given to essay The understanding of the topic, the related
material by the student locations, the value of being there, and pur-
poses or knowledge beyond the activity

Hounsell’s descriptive terms describe complexity of understanding, shown in Table 4,
and are an alternate complementary terminology that can be adapted and modified to
describe the complexity of experience in a smart learning activity (SLA), described in
Table 5.

Hounsell’s conceptions included ‘sub-component’ terminology (1984, p. 21) provid-
ing further detail, described as data, organisation and interpretation. Likewise, adapting
these for application in SLA’s, we can see a potentially useful correlation with Houn-
sell’s initial definitions and further interpretation for the SLA. Table 6 combines both the
original and SLA interpretation.

Learning taxonomies

Reasoning for utilising an equivalency of Bloom’s Revised and/or SOLO learning taxon-
omies is based in practical and research literature contexts. Tutors are familiar with what
Bloom’s and SOLO are, they are well known in learning communities, and use of these
taxonomies can aid in communicability of evaluation methods. Additionally, Bloom’s
and SOLO have precedent to be used in both phenomenographic contexts (Biggs, 1995;
Marton & Svensson, 1979; Newton & Martin, 2013; Taylor & Cope, 2007) and smart
learning contexts (Lorenzo & Gallon, 2019; Badie, 2018; Nikolov et al., 2016).

Blooms ‘revised’ taxonomy

Anderson and Krathwohl’s (2001) revised version of Bloom’s taxonomy articulates the
cognitive process dimension that has become widely known and applied in educational
discourses and practice. Krathwohl (2002) notes that Bloom saw his original taxonomy
as “more than a measurement tool’, listing amongst other aspects, a “panorama of the
range of educational possibilities against which [...] any particular educational course
or curriculum could be contrasted” (2002, p. 213). That is, an articulation of the range
of depth or complexity that might surround an aspect of learning, that might then be
‘contrasted’ with an equivalence elsewhere. This mechanism of equivalence is pertinent
to smart learning in real-world environments, and is employed in the PECSL in this
manner. A relevant similar example is found in the DigComp 2.1 citizen digital skills
framework (Carretero et al., 2017), utilising Bloom’s Revised taxonomy to provide broad
cognitive domain equivalence in the range of skills and competencies related to digital
literacy.
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Table 7 Combined taxonomies with descriptors from O'Riordan et al. (2016)

BLOOMS revised SOLO
0 Off-topic There is written content, but 0 Off-topic There is written content, but not
not relevant to the subject relevant to the subject under
under discussion discussion
1 Prestructural No evidence any kind of
understanding but irrelevant
information is used, the topic is
misunderstood, or arguments are
unorganised
1 Remember  Recall of specific learned con- 2 Unistructural A single aspect is explored and
tent, including facts, methods, obvious inferences drawn. Evi-
and theories dence of recall of terms, methods
and names
2 Understand  Perception of meaning and 3 Multistructural Several facets are explored, but
being able to make use of are not connected. Evidence
knowledge, without under- of descriptions, classifications,
standing full implications use of methods and structured
arguments
3 Apply Tangible application of learned 4 Relational Evidence of understanding of
material in new settings relationships between several
aspects and how they may com-
bine to create a fuller understand-
ing. Evidence of comparisons,
analysis, explanations of cause
and effect, evaluations and theo-
retical considerations
4 Analyse Deconstruct learned content

into its constituent elements
in order to clarify concepts and
relationships between ideas

5 Evaluate Assess the significance of 5 Extended abstract Arguments are structured
material and value in specific from different standpoints and
settings ideas transferred in novel ways.

Evidence of generalisation,
hypothesis formation, theorising
and critiquing
6  Create Judge the usefulness of dif-
ferent parts of content, and
producing a new arrangement

Structure of the Observed Learning Outcome (SOLO) taxonomy

Notably, Biggs (1995) refers to “the techniques of phenomenography ... a hierarchy
of conceptions that can be used to form assessment targets” (p. 6). He acknowledges
a requirement to define learning in terms of increasing complexity for structure,
abstractness, originality and other factors, referring to the Structure of the Observed
Learning Outcome (SOLO) taxonomy (Biggs, 1995, p. 6). The SOLO taxonomy (Biggs
& Collis, 1982) proposes that “learning quality depends on [...] features intrinsic to
the learner, such as his motivation, his developmental stage, his prior knowledge of
the area, and so forth” (p. 17). SOLO complements Bloom’s Revised in that the cat-
egory descriptors can be interpreted broadly and can adapt in various ways appro-
priate to design and nature of activity. They offer an alternative or can be combined
for activity design strategies, and support usefulness in the context of a hierarchy of
experience complexity equivalence, acting as another flexible model of interpretation
for implicit learning in a given activity.

Page 13 of 21



Lister Smart Learning Environments (2022) 9:25 Page 14 of 21

O’ Riordan et al. (2016) provide succinct and relevant interpretations of the Bloom’s
Revised and SOLO levels of learning, shown in Table 7, that might be utilised as a guide
to applying as part of working with the PECSL and related evaluation concepts shown in
Table 3.

Evaluating implicit learning as value and engagement
Multiple aspects of activity value and engagement can be interpreted to evaluate implicit
smart learning in the context of Lui et al’s (2017a) social, autonomous, informal smart
learning activities set in public spaces. For example, depth of content in relation to place
and value, usefulness of discussion and reflection for personal memory sharing, discus-
sions about cultural background in a group and so on. Utilisation of Bloom’s Revised or
SOLO can offer potential for enabling meaningful contrasting and equivalence to com-
bine with more formal learning if of relevance to the nature and purpose of an activity.
Subsequent sections consider evaluating implicit learner generated content, and talk-
ing, discussion and reflection, to envisage how evaluation of implicit smart learning
might work in pragmatic terms. Evaluating implicit smart learning need not take the
form of each individual but may rather take into account groups of participants involved
in such activities, to gauge their sense of value and engagement from taking part. For
example, involving participant groups in evaluation of created content quality, different
features of an activity or of the activity as a whole, utilising aspects of what is reflected
on in the context of PECSL model ideas. This might help to indicate the value that par-
ticipants gain from citizen activities for community engagement and development of self
such as Vinod Kumar (2020) and others (Sacré & De Visscher, 2017, Caroll et al., 2017)
describe.

Emphasis on content

Learner generated content (LGC) (Pérez-Mateo et al., 2011) may often form part of
explicit (directed) learning and be assessed against specified criteria. However, here I
argue that LGC offers a wealth of opportunity to evaluate implicit learning, in terms
of unspecified LGC being created and shared by participants in smart learning activi-
ties. Though some prompts might be offered, the nature of the content is not specified,
encouraging active participation and engagement in self directed ways.

In the previously referred to author’s research, participants were invited (it was not
mandatory) to create content such as photographs, written notes or comments to
respond to participating in the smart learning journey activity. Figures 2 and 3 provided
below show some of the content uploaded to an online group area. In the context of
PECSL experience relevance structures, these images illustrate how image content
might be evaluated as experience variation complexity, that could then be further sup-
plemented by associated learning evaluation mechanisms. By relating surface/deep
learning equivalence to the experience complexity being shown it becomes possible to
evaluate the quality of this informal content. Learning taxonomies can be additionally
used to enable equivalence with other factors or to combine with more formal learning
if relevant.
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Historical dates in Maltese
democratic history
. 15%

Images of the old city gate

Side view of Porta Reale

Learner Generated Content Image Uploads:
Content and facts in locations
Category C, level 2 & 3, Category D, Level 3

Learner Generated Content Image Uploads:
Social, being there, creativity
Category B & C, Levels 3 & 4

Fig. 3 LGCimages reflecting Category B and C, Levels 3 and 4, then Category C and D, Level 4

Experimenting with this concept, this technique was applied to the content and
images uploaded by the participants in the research, using letter and number com-
binations to indicate categories and levels of experience complexity. The reader may
find it helpful to refer to Tables 1 and 3 to follow what is outlined below:

« In Fig. 2 we see experience variation category C (‘Being There’) level 2 and 3,
focusing on locations in relation to tasks, and D (‘Knowledge & Place as Value’)
level 3, showing facts and knowledge associated with locations.

« In Fig. 3, the photographs on the left show category B (‘Discussing’) and category
C level 3—participants are being sociable and showing themselves digitally inter-

acting with the locations.
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+ The photographs on the right of Fig. 3 show category C and D level 4, the deepest
level of complexity, because learners are being very creative, imitating statues with
their own poses and taking photographs of them, with a creative sense of humour
(similar to Wegerif, 2022, p. 9). This demonstrates deeper, enriched engagement,
attaching value to their interactions and creativity.

This concept could potentially be further exploited to contribute to interpretation of
content for demonstrated experience variation and levels of complexity using image
recognition machine learning techniques. Early ideas were presented by the author as
part of the Al in Education series at the University of Oxford in November 2019 (Lister,
2019).

Learner-directed creative activities

Creating knowledge content can become more sophisticated as part of an implicit
learning process for richer engagement, both in scope for types of content, and in how
participant-learners approach what they create, find, collect or critically review. Many
opportunities exist for searching, locating, defining, creating, mapping and reflecting on
knowledge content hypersituated (Moreira et al., 2021) in the local spaces of connected
urban environments. Within this potentially rich exploratory terrain, activities such as
those indicated in the introduction of this paper (further discussed in Lister, 2021b, p.
13), indicate possibilities for learner directed content in the most open sense. Designing
activities such as these using the PECSL model to plan for experience complexity can
support evaluation of what learner participants may choose to create, such as features,
quality and relevance of creativity or contributions created by different groups of par-
ticipants. The technological mediations of interacting with an environment in a smart
learning activity may also impact experience and sense of value for participants, perhaps
influencing types or quality of creativity (discussed further in Lister, 2022a).

Emphasis on dialogue and further reflection

Thinking about the PECSL experience relevance structure of ‘Discussing; activity design
approaches could accommodate discussion topics to support exploration and sharing,
probing for deeper reflection and engagement, and further follow up if in relation to
community activities. This supports Wegerif (2022), who emphasises the development
of dialogic self and community, to ‘talk together better; of openness and self-reflection,
expanding self-identity and creating communities of mutual trust (2022, pp. 7-9).

In activities that may often be autonomous and voluntary, discussion may occupy an
important central role amongst groups of participants, with simpler topics of discussion
including routes, locations and digital apps if they are being used. Topics expand in com-
plexity to include location or theme related opinions, memories, reflections, and wider
relevance between aspects of activity to participant experience and life, demonstrating
a deeper enriched participation and sense of value in the discussion itself as well as the
content of it. These kinds of conversations are recalled in interviews with participants in
the previously described research, and perhaps indicate that the ways participants talk to
each other highlights the value they may be experiencing in their activity participation.
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Discussion topics in autonomous informal smart learning can be difficult to capture
to evaluate for quality and value, however perhaps utilising more established reflection
techniques may offer solutions. Real time note making, comments online or post-activity
discussion sessions can provide content and opportunity for evaluation through experi-
ence variation and complexity, interpreted as surface/deep learning equivalence. Reflec-
tive community discussion in civic initiatives (e.g. techniques in Lin et al., 2011, p. 55), or
the multimedia project e-portfolios of Paterson (2019, p. 401) might be utilised as infor-
mal aspects of activity process or design, depending on nature and purpose of activity.

Post activity focus groups using emergent reflective discussion can uncover much
about what participants have learned during their participation. The author has
employed this technique in class discussion sessions after students participated in
smart learning journey activities as part of a curriculum of study. Student group dis-
cussion unpacked what happened and what students thought they had learned, result-
ing in reporting they had learned more by discussing it with each other afterwards than
they had been aware of before discussion took place. They produced sets of group notes,
offering further opportunity for evaluation of their learning. These sessions are explored
in more detail in Lister (2022b). As stated previously, participant/learner reflection and
evaluation of an activity could include learners evaluating their own learning as part
of a designed process of measurement for activity effectiveness. Attempting to capture
this kind of ‘talking’ and engaging participants in their own learning process may lead
to effective ways of evaluating the quality of implicit learning, and alert the conscious-
ness of a participant learner towards their own act of learning itself (Marton & Svensson,
1979, pp. 473-474).

Conclusions

Implicit smart learning does not specify intended learning objects, processes or impact
goals, it is in the hands of participants what they may do, say or create for value and
richer engagement to them. It is this kind of learning—often not even thought of as
learning (Liu et al., 2017a)—that is the focus of this paper. An attempt has been made
to reflect on how the author’s prior research study outcomes might impact evaluation of
implicit smart learning through understanding the possible range of participant experi-
ence in a smart learning journey activity (Lister, 2021a, 2021b). The study developed a
‘Pedagogy of Experience Complexity for Smart Learning’ (PECSL) to support planning
and design for participant experience complexity in such activities and this led to reflec-
tions on potential related evaluation concepts and mechanisms indicated by the PECSL
model. The approaches discussed here are anticipated as flexible, transferable and
applicable in ways the reader may feel appropriate to evaluate implicit learning in their
own situations, as indicated by Lincoln and Guba (1985) in Collier-Reed et al. (2009),
described more fully in Lister, 2021b (pp. 15-16). Acknowledging the many other sys-
tems of learning evaluation that exist, both for assessing explicit formal learning and for
impact based change, for example Outcome Harvesting (Wilson-Grau, 2015) or Quali-
tative Impact Assessment Protocol (Remnant & Avard, 2016), it is important to reiter-
ate that the ideas proposed in this paper are a contribution to discussion rather than
a claim to a superior method for implicit learning evaluation. Perhaps understanding
more about the variation and complexity of experiencing implicit smart learning might
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shed light on interpreting learning in terms of levels and depth of value, motivation and
engagement for participant learners. This may in turn offer useful considerations to plan
for evaluating the kind of social smart learning that Lui et al. (2017a) describe.

Abbreviations

CoD Category of description

LGC Learner generated content

PECSL Pedagogy of Experience Complexity for Smart Learning
SLA Smart learning activity
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