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Beacon technology was developed by Apple in 2013, and its initial use in secondary
education has generated much enthusiastic descriptive and web-based claims of its
potential. However, not only is there a paucity of academic study on its use in the
classroom, but none of these claims have been critiqued. Additionally, if teachers
are to use the technology in their pedagogy, they should know how to do so, theo-
retically and practically. This paper reports on research that was jointly conducted
with a Year 10 Science teacher in an independent secondary school in the UK. Using
an action research methodology, the research employed qualitative methods, such
as observations, interviews and focus groups, to assess, from both the teacher’s and
pupils’ perspectives, what affordances beacons have for pedagogy and what limita-
tions constrain their use in practice. The results illustrated that beacons have several
affordances for both teachers and pupils that, collectively, support constructivist
approaches to learning. However, they also revealed technological and user limita-
tions that affect both the use and efficacy of beacons in practice. Further research is
needed to quantify the effect of beacons on pupils’ learning. Longitudinal research
is needed to verify these findings over time and with a larger sample.
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Introduction

“Digital technology is now an integral part of education” (Selwyn 2016a, p. 1), both
physically and pedagogically. It is a $5 trillion industry, with sales of educational soft-
ware in 2011/12 in the US alone reaching $8 billion (Herold 2016; Selwyn 2016a).
Such investment is based on an assumption that digital technology has a transfor-
mative and beneficial impact in the classroom (Selwyn & Facer 2013). Accordingly,
not only are teachers encouraged to incorporate it into their teaching (Haydn 2013;
Haydn, Stephen, Arthur & Hunt 2015), the use of digital technology has become
normative practice in contemporary education (Selwyn 2016a).

However, teachers are the agents who determine whether educational technology
is adopted or used in the classroom (Mueller, Wood & Willoughby 2008), but many
resist or reject doing so (Selwyn 2013), often due to lack of knowledge or confidence
(Hammonds, Matherson, Wilson & Wright 2013; Wood, Mueller, Willoughby, Specht
& Deyoung 2005). Therefore, assuming that teachers perceive technology as a desir-
able element of their pedagogy, they not only need ‘a better understanding of the
nature and properties of technologies’ (Conole & Dyke 2004, p. 114) but also to know
what ‘underpinning theories and approaches’ support their use, especially if they
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are to adopt them in their pedagogy (Britain & Liber 1999). Therefore, this research
sought to learn what affordances beacon technology has for pedagogical use and to
link it to pedagogical methods.

Moreover, as this normative practice of digital technology is based on an
assumption that technology’s effect on learning is beneficial (Buckingham 2013;
Livingstone 2012), ‘everyone involved in education should develop a heightened
sense of realism ... about what technology can do in education and what it cannot’
(Selwyn 2013, p. 165). Therefore, this research also sought to learn what limitations
constrain beacon technology’s pedagogical use in practice.

Beacon technology was introduced by Apple in 2013 — using the term ‘iBeacon’ —
for use in the retail sector (Baldwin 2013). It has also been implemented effectively in
the museum and marketing sectors (Lewis 2016), and its potential is envisaged in the
education sector generally (Afshar, Rellinger, & Nilsson 2015; Corna, Fontana, Nacci
& Sciuto 2015; Husni 2017; Lucas, Ma, & Chen 2016; Mareco 2015) and in the class-
room specifically (Baty 2014). It was first trialled in a secondary school in Australia in
June 2014, with the school claiming it has ‘huge’ potential (Frost 2014) and the soft-
ware developer hailing it as a ‘game-changer’ (Elwood 2014). Since then other second-
ary schools in the UK have trialled the technology to similar acclamation (Smart 2014).

However, such claims have not been critiqued by academic research. Therefore,
because of a lack of both critical and theoretical research into beacon technology’s
nascent use in classrooms, the research presented in this article used an action research
methodology (McAteer 2013; McNiff 2013, 2016) to assess beacons’ affordances and
limitations and so develop new knowledge about their practical use in teaching and
learning.

The research took place in an independent secondary school in the UK in June
2017. The school uses a software platform called ‘Studywiz’ and an app called
‘eLockers’. The school issues iPads to pupils for the lesson. They log on with their
own password, and then they can gain access to the eLockers app. The teacher is
issued with her own iPad, which also has access to the eLockers app. The class was
the joint lowest of seven Year 10 Chemistry sets and consisted of 16 pupils (11 male,
5 female), who the teacher (Mrs S) assessed as being of mixed ability (all participants’
names in this paper are pseudonyms).

This article begins with an explanation of beacon technology, including a literature
review of its use in teaching and learning. Then it outlines the methods used in the
research. The research results are then discussed with regard to each research question
in turn alongside a posteriori literature. It concludes that teachers can use beacons for
constructivist approaches to learning but that they must do so selectively as there are
several technological and user factors affecting beacons’ pedagogical use and efficacy.

Beacon technology

Beacon technology uses Bluetooth Low Energy (BLE) to connect beacons
(see Figure 1) to portable mobile devices when both are in close proximity to each
other (beaconinsider 1995; Garg & Shukla 2016).

To use beacon technology, a user needs a beacon, a software platform with which
to manage the beacon (such as Studywiz) and a receptive device (such as a smart-
phone or tablet) with a beacon-enabled app (such as eL.ockers) installed on it, through
which the user can access the beacon’s content, though only when the device’s location
services are activated (Garg & Shukla 2016; Lighthouse 2017).
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Figure 1. Some beacons made by different manufacturers.
Photo credit: Creative Commons: crowdsify
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Figure 2. Database inside a beacon.
Photo credit: Creative Commons: shinesolutions.com

Beacons consist of a database inside a plastic casing (see Figure 2). They are ‘pas-
sive’ (McDonald & Glover 2016, p. 3) pieces of technology that simply ‘push’ their
content to any receptive device.

The database is loaded by a user with resources or instructions. The beacon then
broadcasts a BLE signal to be received by any device within its range that has the
necessary app installed on it. The user then permits it to ‘push’ its content, such as a
document or link to a website, which then appears on the screen.

Although there is much enthusiastic descriptive and web-based evidence of
the potential of beacon technology in teaching and learning generally (Afshar,
Rellinger, & Nilsson 2015; Elwood 2014; Smart 2014), no study has focused on the
use of beacon technology in mainstream secondary education in the UK. Indeed,
only three academic studies seem to have researched beacons’ use in the class-
room at all (McDonald & Glover 2016; Wu, Young, & Wen 2016; Zimmerman,
Land, Maggiore, Ashley, & Millet 2016). However, not only do these studies simply
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showcase ways of using beacons in the classroom without linking their methods to
pedagogical theory but also, other than McDonald & Glover’s (2016) identification
of two constraints, none of them offers a critique of the use of beacons in teaching
and learning — indeed, McDonald & Glover (2016) use the term ‘transformative’
in their title. Therefore, there is a need not only for a critical assessment of the use
of beacons in mainstream secondary education in the UK but also for knowledge
about which learning approaches teachers should use with them.

The three current studies suggest that beacons do have a positive effect on the teach-
ing and learning process. From the pupils’ perspective, beacons are popular and improve
their confidence and interest in the learning process. They afford pupils choice not only
over what they want to learn — albeit within predetermined contexts — but also over the
depth and breadth of their learning. Thus beacons facilitate deep learning and ‘could
help to significantly improve’ (Wu et al. 2016, p. abstract) pupils’ academic progress and
achievement, regardless of differences in prior levels of learning. However, McDonald
& Glover (2016) caution that, if pupils do not know what the technology can do for
them, beacons’ efficacy will be limited. From a teacher’s perspective, the studies suggest
beacons should be used to create learning zones or for play-based learning, though
again McDonald & Glover (2016) caution that their efficacy can be hampered by teach-
ers’ inability to access the equipment and by their unfamiliarity with the software.

However, not only is the reliability of these studies questionable, as they were
carried out on samples that are too small (n = 50, 35 and 34, respectively) to be
representative, but so too is their generalisability as they were carried out in unrep-
resentative contexts of learning. Wu et al.’s (2016) and McDonald & Glover’s (2016)
research focuses on tertiary students, who not only form the minority of pupils but
are mature and would be able to exercise the responsibility inherent in learning with
beacons. Conversely, Zimmerman et al.’s (2016) research focuses on primary children
in the United States, who would not only need significant support and guidance to
use the technology but who also have considerably different learning and study skills
and abilities. Furthermore, it was conducted in an informal setting, which would have
different pedagogical conditions compared to formal, classroom settings.

With the aim of the research being to learn more about the use of beacons in the
classroom, the research questions were guided by the literature review:

RQ1: What affordances do beacons have for teaching and learning?
RQ2: What limitations constrain the use of beacons in teaching and learning?
RQ3: What pedagogical approaches could beacons be used for?

Methodology and data collection

Adopting an interpretive approach within a constructivist paradigm (Cohen, Manion, &
Morrison 2011; Richard, Lewis, Nicholls & Ormston 2013), an action research method-
ology (McAteer 2013; McNiff 2013, 2016) was used to conduct a critical assessment of
the use and practicality of beacons in teaching and learning. Full ethical approval for
the research was given by the University of Bristol ethics panel (ID #53842).

As action research is an inductive, organic (McAteer 2013; McNiff 2013, 2016)
and ‘messy’ (Mellor 2001) process of ‘knowledge creation and theory generation’
(McNiff 2013, p. 1), learning was developed over three action research cycles (McA-
teer 2013; McNiff 2013, 2016) (see Table 1). This paper follow Davis’s (2007) sugges-
tion to report such research in chronological order.
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Lesson 1: The first lesson was about administration, during which the research
was explained to the pupils, their permission was acquired and the Head of Technol-
ogy helped the pupils to set up their tablets to receive the beacons’ signal.

Action-research cycle 1 (lessons 2 and 3)

Following McDonald & Glover’s (2016) recommendation and Hamilton’s (2014)
example, I created four learning zones (see Figure 3). I experimented with a ‘mobile’
learning format so the pupils progressed from learning zone 1 to 3, creating a ‘learn-
ing journey’, with each zone building on the knowledge and skills acquired in the
previous one. The fourth was a ‘Hint’ beacon, which pupils could access for help. The
beacons had been loaded by the Head of Technology for Mrs S.

From this cycle of research, we learned that beacons do seem to induce student
engagement, albeit with variable consistency and enthusiasm. We also learned that
beacons seem to enable engaged pupils to learn collaboratively, with some clear learn-
ing occurring. However, we were unsure not only about how much of these positive
lessons were the result of novelty, but also how much effect the technological unreli-
ability had had on the pupils. Nevertheless, a clear lesson learned was that the tech-
nology needs to be reliable for both the teacher and pupils to have faith in it and for it
not to be an excuse for pupils to disengage with the learning.

Therefore, in the second cycle of research, we wanted to resolve the technologi-
cal issues to remove the influence of technological unreliability. We also wanted to
try a ‘static’ learning format, as we suspected that some pupils’ disengagement could
have been caused by the ‘mobile’ learning format. We also wanted to see if the pos-
itive effects on some pupils were sustained. We were also interested in learning what

|
— s
Figure 3. Diagram of the classroom set-up (taken from the author’s journal).
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difference different resources had on the pupils’ engagement and learning. In retro-
spect, these were too many foci to research in one cycle.

Action-research cycle 2 (lessons 4, 5 and 6)

For this cycle, not only had Mrs S learned how to load the resources herself —and put
a greater variety of resources on the beacons — she had been equipped with the Class-
room app, which enabled her to allocate, manage and monitor centrally all pupils’
iPads. We also used a static learning format, whereby the ‘learning journey’ was put
on each beacon, and the pupils went through the stages of learning in situ.

From this cycle of research, we confirmed that technological reliability is essential
for the fluidity of the lesson and for pupils’ engagement and learning with beacons.
Additionally, we also learned that teachers could use beacons successfully in a static
format. Furthermore, with pupils just as engaged in the second cycle with a different
topic and format, we felt that beacons were indeed having a positive effect on student
engagement and their learning. It also seemed that a variety of resources of different
types did enhance the pupils’ engagement and learning.

In the third cycle of research, to be used for revision purposes, we wanted to see if
beacons had a similarly beneficial effect on pupils’ engagement and learning in indepen-
dent learning. It would also be interesting to see if the ‘mobile’ format worked better now
that the technological issues were resolved. We also wanted to learn more about what
types of resources were most effective in enhancing pupils’ engagement and learning.

Action-research cycle 3 (lessons 7, 8 and 9)

For this cycle, we decided to maintain the static format as we wanted to learn about
the other foci of interest. The pupils were given not just two topics to choose from
but also several subtopics within each. Mrs S provided a variety of resources for each
subtopic, from online videos to personally made, bespoke resources, and used the
Classroom app to assign each pupil an iPad and set all necessary settings.

From this cycle of research, we learned that, when technology is reliable and effi-
cient, beacons can make a significant difference to the student engagement and learn-
ing process in variety of constructivist tasks. We also learned that resources of quality
positively affect student engagement and that providing fewer resources of quality is
more productive than providing a quantity of resources. However, we also learned
that some pupils need supervision over the choices they make.

Data analysis

The dataset was subjected to thematic analysis (Braun & Clarke 2006; Butler-Kisber
2010), as Braun & Clarke (2006) indicate that it is an easy method to apply, enabling
researchers to make meaning out of the subjective experience of participants (which
aligned with the research questions) and that it can reveal unanticipated findings (as
was the case in this analysis). Additionally, it is appropriate for action research in par-
ticular, as it ‘allows researchers to generate theory from data rather than apply theory
through practice or test practice against theory’ (McAteer 2013, p. 108).

As is common with action research (McAteer 2013; McNiff 2013, 2016), significant
themes and learning were identified as they started to emerge during the data collection
stage. After data collection, the dataset was analysed to become familiar with the ‘holism’
(Cohen et al. 2011, p. 427) of the data, thereby also incorporating an internal validity
check (Cohen et al. 2011; McNiff 2013, 2016). A ‘course-grained analysis’ (Butler-Kisber

12 Citation: Research in Learning Technology 2019, 27: 2127 - http://dx.doi.org/10.25304/rlt.v27.2127

(page number not for citation purpose)


http://dx.doi.org/10.25304/rlt.v27.2127�

Research in Learning Technology

2010, pp. 30-31) of the dataset was then conducted to identify relevant data on the a priori
themes of affordances and limitations of beacons. Thereafter, further ‘fine-grained analy-
sis’ (p.31) of these data was conducted to discover a posteriori subthemes.

Results and discussion

This research sought to generate new knowledge about the practical use and efficacy
of beacons in teaching and learning. Results are presented and discussed together
thematically around the three research questions that focused this study: affordances
of beacon technology, its limitations and the pedagogical approaches teachers could
use it with. Table 2 summarises the results.

In addition, as recommended by Green (1999), a posteriori literature will be
reviewed concurrently.

RQI: What affordances do beacons have for teaching and learning?

This research illustrated that beacons have several affordances to support student-cen-
tred pedagogy. These can be divided into affordances for pupils and affordances for
teachers.

Affordances for pupils
Pace of learning
Beacons afford pupils the ability to control the pace of their own learning:

... the beacons ... allow the individual pace ... I wasn’t having to move the class on.
Mrs S)

This shift in their ability to control the pace of their learning was appreciated by
the students themselves:

... it’s made it easier to learn as I can go at my own pace and not others’. (George)

Table 2. Summary of research results.

Affordances For pupils * Pace of learning
* Choice of learning
* Challenge of learning

For teachers * Ability to focus on individual
students
Limitations Technological * Proximity

» Unreliability
* Inaccessibility

User * Procedural knowledge
* Production of bespoke resources
* Pupils’ attitude

Pedagogical approaches * Enquiry-based learning

 Independent learning

* Individualisation

* Personalised learning
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I was also able to learn as slowly as suited to me so I could understand topics better.
(Amy)

Mrs S felt this affordance benefitted the higher and lower ability pupils in
particular:

... those who needed to move on had moved on and those who wanted to go slow could
go slow ...

An important reason for this was because the lower ability pupils could seek help
either from a ‘hint’ resource on the beacon or from Mrs S herself, while the higher
ability pupils could get on with learning uninterrupted. Importantly, this was rec-
ognised by the pupils themselves. Hugo acknowledged that ‘it has changed how much
I learned because I worked faster than we do in normal lessons ... I do not have to go
as slow as the slowest person’, whilst Ollie remarked that ‘things that I did not under-
stand properly before, either by the teacher having to move on or not making sense in
my head, I feel I now know’.

The ability for pupils to control the pace of their own learning is a key factor in
engaging students with their learning (Bransford, Brown, & Cocking 2000), and this
research illustrates that beacons have this affordance.

Choice of learning

Beacons afford students choice over their own learning, albeit within a given con-
text. This affordance was facilitated through Mrs S’s ability to provide a variety of
resources of both type and challenge on a particular topic:

They were using what they chose to use, they had a range [of resources]. They had all
decided “Well, I like this, I don’t like that’. They picked what they wanted to use.

This affordance was appreciated by the students, especially when it came to
revision (“You can work on your own stuff and on what you don’t understand’
[Amy]).

Pupils also valued the affordance beacons gave them to choose how they learn:

I feel that the beacons helped me choose what way I wanted to learn. (Barney)

Because I can choose my approach of learning, it has increased how much I learned ...
Things that I did not understand properly before, either by the teacher having to move
on or not making sense in my head, I feel I now know because I am given several ways
to learn. (Ollie)

The beacons have enabled me to learn in different ways and using different methods.
(Freddie)

However, we found that some pupils needed supervision to ensure they had made
the right choices and were using appropriate resources:

Some of them didn’t make very wise choices, so you had to guide them to a better
choice for the [topic] they were on. (Mrs S)
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Lots of them started at the wrong place, which was interesting ... [for example], [stu-
dent] was insisting she wanted to do the alkenes, which is the hardest bit ... I guess it’s
how mature they are in making these decisions. (Mrs S)

This exemplifies the claim that some pupils will make inappropriate, even
detrimental, choices and so weaken the effectiveness of this affordance (Selwyn
2016a). However, it also illustrates that, if used persistently, beacons could help pupils
to develop the meta-cognitive skills of self-learning integral to successful independent
learning (Meyer, Haywood, Sachdev & Faraday 2008).

Learner choice is a fundamental tenet of progressive education (Bransford et al.
2000; Green et al. 2005) and a key factor in motivating students (Bransford et al. 2000),
and this research illustrates that beacons afford learners considerable choice. It also
supports Zimmerman et al.’s (2016) research, which claims that beacons enable students
‘to control the depth and breadth of ... content presented, based on their proximity to
pre-selected [resources]” and that they enable pupils to pursue their own learning inter-
ests and needs, albeit within a predetermined context and considering limitations that
affect pupils’ efficacy in using it (see following).

Challenge of learning

Through these affordances of pace and choice of learning, beacons afford students
the ability to challenge themselves in their learning, for instance, by selecting differen-
tiated resources or tasks that are of higher cognitive demand.

In addition to challenging themselves, pupils were also able to be challenged by
Mrs S, whether orally:

I liked being able to have those conversations ... sort of saying, “Well done, move on, do
the next bit, come on it’s up to you, make a decision’. I liked, sort of, putting it back on
them a bit more,

or through beacons’ affordance for her to provide pupils with resources during their
learning:

I liked the fact that with someone like Hugo I could say, ‘Right ... here’s an extra bit’,
and the fact that in the middle of a lesson you could add something else on if you
wanted to. (Mrs S)

Providing challenge is a key factor in motivating learners (Paris 1997), and this
research illustrates that, subject to the provisos above, beacons afford students chal-
lenge in their learning, albeit within a given context.

Affordances for teachers

Ability to focus on individual students
With pupils having responsibility for their own learning, the teacher is afforded more

time and ability to focus on the individuals within a class, whether with a difficulty
(‘T loved the fact that I could add things mid-lesson to someone that needed a bit of
extra support ... [Mrs S]) or to hand back work:

The feedback could be very much more personalised, and you could take time to go
round and speak to them ... I did like the fact you could go round and do the individu-
al feedback on work, which I think is a bonus. (Mrs S)
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Therefore, this research supports Zimmerman et al’s (2016) finding that
beacons make teachers’ communication with their students more efficient, which is
significant because effective teacher communication and feedback is essential if stu-
dent learning is to be productive (Assessment Reform Group 1999; Bransford et al.
2000).

Implications

This research illustrates that beacons afford pupils the ability to control the pace,
choice and challenge of their learning — albeit within predetermined contexts. Collec-
tively, these characteristics are essential in engaging and motivating learners in learn-
ing (Bransford ez al. 2000; Paris 1997). Indeed, this was the effect on some pupils in
this research, particularly those of lower ability:

Ollie, Barney and Max, they just got on with the work. Simon was very engaged and
got on with the work. James even, who doesn’t do anything, got on with the work. So I
think that they actually engaged with it and progressed. (Mrs S)

as the pupils themselves acknowledged:

It has made me more engaged as I want to get my sheets done. (James)
It made me stay concentrated. (Simon)
I feel more engaged and interested. (Ollie)

Additionally, these affordances mean that engaged pupils are unhampered by oth-
ers in the class and are able to improve the quality and quantity of their learning,
particularly those of lower ability:

I think those who were engaged and got on with the tasks answered [questions] well ...
they have definitely shown that they have made some strides forward. (Mrs S)

Consequently, Mrs S felt that some students had pushed themselves further with
beacons than she felt they would have done without:

... they all did the work, they all did the tasks, they all completed it.

Consequently, these findings support not only Wu et al.’s (2016) and Zimmerman
et al’s (2016) claims that beacons can enhance student learning but also Murphy’s
(2016) claims that educational technology generally can enhance pupil engagement,
motivation, collaboration, teacher—student interaction and depth of learning and
understanding in the classroom. Furthermore, these findings suggest that beacons
enable low ability students to learn as productively as higher ability students in the
same lesson. This is significant as it suggests that beacons may help pupils in develop-
ing depth or mastery of learning, an aspect of learning that is gaining profile (Claxton
2013; Claxton & Lucas 2016; Guskey 2010).

However, it must also be noted that several pupils remarked how they felt they
were less engaged in their learning as a result of learning with beacons, though this
appeared to be a result of antipathy towards constructivist learning rather than the
technology itself (see following).
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RQ?2: What limitations constrain the use of beacons in teaching and learning?

Both personal experience and socio-critical literature (Livingstone 2012; Selwyn
2016a, 2016b) suggest that educational technology has its constraints, limiting its
potential use, benefit and effect in practice. Therefore, this research also assessed fac-
tors that limit the affordances of beacons in reality. These can be divided into techno-
logical and user limitations.

Technological limitations

We encountered several technological issues that impacted on the efficacy of beacons
in both the teaching and learning processes.

Proximity

When beacons were too close together, students picked up different beacons at the
same time and therefore had access to multiple or wrong resources simultaneously. It
was impossible to tell which resources were on which beacons. However, this issue was
solved by minimising the broadcasting range of the beacons and by putting further
distance between learning zones.

Unreliability

The first lessons were beset by unreliable technology. However, this issue was solved
by Mrs S checking the beacons before the lesson, and any beacons that weren’t work-
ing were swapped.

Accessibility and infrastructure

Supporting findings by McDonald & Glover (2016), a frequent problem was Mrs S’s
inability to access the technology because of the school’s intranet system creating barriers:

If you have problems with your Wi-Fi in your school, or if you have problems with
your ... access permissions or this or that, then it’s compounded. So I suppose it would
depend on how well your school is already set up.

Practical implications

The most significant consequence of the technological limitations in those initial
lessons was student disengagement. Not only were distractible students able to be
‘silly” — as one such pupil admitted (‘The whole thing was quite stop-start ... that
allowed people like me with low attention spans to diverge from time to time’ [Ed]) —
but also, as a class: Mrs S admitted that ‘we’d lost them before we’d even started’.
Mrs S’s most prevalent feeling resulting from these initial technological problems
was one of frustration (‘I was very frustrated to start with, with all the things I had
to find out and learn’), exemplifying claims that the slow uptake of technology by
teachers is because of such experiences (Hammonds et al. 2013; Selwyn 2013, 2016b).
However, it is important to note that all these technological issues were overcome
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through the Classroom manager app, support from the IT department and through
the teacher’s and students’ growing confidence and procedural knowledge. Conse-
quently, by the end of the research, all technological issues had been resolved and the
beacons worked reliably. Yet Mrs S acknowledged that this would not have happened
had she not persevered with it:

... with all these things, it’s getting over those first hurdles, isn’t it? It’s having the drive
to continue and not give up, because I think a lot of people without a reason would
have probably gone ‘Ugh! I can’t do this. Stop!” when it didn’t work instantly. Whereas,
actually, it didn’t take much to sort of get over quite a lot of those difficulties.

This reinforces the importance of training and supporting both teachers and pupils
when incorporating such technology into pedagogy (Mueller ez al. 2008; Wood et al.
2005).

User limitations

Socio-critical literature suggests that the use and potential of technology is limited
by the human who uses it (Buckingham 2013; Livingstone 2012; Selwyn 2016b;
Selwyn & Facer 2013). This was very much a limitation of the use and efficacy of
beacons in the classroom. Indeed, it was compounded in this context by the fact that
there were two users of the technology: the teacher and the students.

Users’ procedural knowledge

Describing herself as ‘non-techy’, Mrs S had many difficulties in the first lesson
because, initially, she did not know how to operate the technology, supporting find-
ings by McDonald & Glover (2016). Additionally, the pupils’ lack of knowledge also
contributed to technological issues. Much of the start of initial lessons was taken
up with problems of logging on (such as students not remembering passwords) and
accessing beacons’ signal. Many students needed lots of help from the ‘non-techy’
teacher and a more able student to get going.

However, these issues were solved by Mrs S using the Classroom manager app to
pre-assign iPads to students and centrally control the settings of each one. Addition-
ally, she managed to ‘get over quite a lot of those difficulties’ simply through practice
and playing with the technology and through the support and guidance of the IT
department.

Not only does this support Gibson & Pick’s (2000) claim that hidden affordances
can be discovered or learned through instruction or playing and that this can take
‘much exploration, patience and time’ (p. 17), it reinforces claims that teachers must
be given the necessary technological resources and especially human support when
seeking to incorporate technology into their pedagogy (Mueller ez al. 2008; Wood
et al. 2005).

Teacher constraints

Many teachers are resistant to using educational technology (Selwyn 2013, 2016b;
Wood et al. 2005), but even if a teacher is willing to use them, we found two main fac-
tors that affect the efficacy of beacons in the classroom: a teacher’s lack of procedural
knowledge (see preceding) and the production of bespoke resources.

18 Citation: Research in Learning Technology 2019, 27: 2127 - http://dx.doi.org/10.25304/rlt.v27.2127

(page number not for citation purpose)


http://dx.doi.org/10.25304/rlt.v27.2127�

Research in Learning Technology

Production of bespoke resources

In order to be ‘fit for purpose’, resources need to be ‘tailored to [the students] spe-
cifically, not just the knowledge that they need to know, but also their ability’ (Mrs
S). This is achieved through the teacher providing not only a variety of resources
(‘It’s the variety, I think, because they all like different things, so ... they were all
using different resources for different bits’ [Mrs S]) but also bespoke resources
(‘Because you make it, you can do what you want with it. I think it’s the person-
alisation that makes those impressive’ [Mrs S]). Consequently, the resources the
teacher provides can also enhance beacons’ affordance for individualisation (see
following).

However, while Mrs S acknowledged that the quality of the resources was import-
ant, the two biggest factors affecting her ability to produce resources of quality were
her knowledge about how to do it (procedural knowledge) and time:

If you don’t have the time or the know how to do that [make the resources] then I think
they are not going to be very useful.

Pupil constraints

This research illustrated two issues that affect the use and efficacy of using beacons
in the classroom: pupils’ procedural knowledge (see preceding) and their attitude
towards learning with beacons.

Pupil attitude
A significant finding is that students differ in their motivation and receptiveness to

the new technology. The data illustrated that students seem to have divided opinions
about learning with beacons — perhaps along lines of academic ability and of gender,
with boys preferring them to girls, though this requires further research. Nevertheless,
previous research has not found that pupils do not like learning with beacons, and this
therefore requires further comment.

Reasons for pupils’ divided opinion

Analysis of the data illustrated the factors behind such divided opinion (see Table 3).
Analysis of their comments illustrated that their issues were mainly to do with

student-centred learning, including the need to learn independently, the ease of dis-

traction and the lack of didactic instruction, rather than towards the technology

per se:

... it’s hard if you don't have any self-discipline, because there’s no one there like telling
you, you’ve got to rely on yourself to do it, and if you don’t have that level of discipline
then there’s no point, you are not going to get any work done. (Freya)

Interestingly, Mrs S theorised that they were disaffected because the traditional
approach had suited them, unlike the higher and lower ability students, who had been
impeded by it:

[They] ... missed that kind of guidance of me going, ‘Now do this, now do that’. They
didn’t like the fact that they were driving it.
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Table 3. Factors influencing pupils’ positive and negative opinions of learning with beacons.

Positive Negative

* Interactivity * Unfamiliarity and novelty

» Contextualised resources * Need for self-responsibility

* Various complementary resources * Incompatibility with own learning

» Pupils’ ability to choose what they learn preferences

» Pupils’ ability to control the pace of their ¢ Decreased engagement in learning process
own learning (mainly because of the ease of being

* Increased self-responsibility distracted)

 Increased enjoyment in learning * Decreased enjoyment in learning

* Increased engagement in learning process ¢ Decreased quantity of learning

* Increased quantity of learning * Decreased quality of learning and

 Increased quality of learning and understanding
understanding « iPads are seen as tools for entertainment

not learning
 Pupils have too much ‘screen’ time in life
anyway

Significantly, this was confirmed by a pupil:

For the people who like working at a slower or quicker rate, obviously, that’s going to
help them, whereas I can work at the rate that [the teacher] normally works at, so it just
didn’t seem very good for me. (Freya)

Therefore, this research also illustrates that beacons will not benefit all pupils, as
some do not like learning with them because of an antipathy towards constructivist,
student-centred pedagogy. This supports not only critics of constructivism, who claim
that it is not a ‘one size fits all’ approach to learning (Kirschner, Sweller and Clark
2006; Mayer 2004; Osborne 1996; Young and Muller 2010) but also claims that teach-
ers need to have a range of teaching methods to suit the pupil as much as the learning
objective or task (Bransford et al. 2000; Brown 2012; Selwyn 2016b).

RQ3: What pedagogical approaches could beacons be used for?

This research illustrates that, collectively, the affordances for pupils to control the
pace, choice and challenge of their learning and for teachers to focus more on individ-
ual students create several pedagogical affordances, such as for enquiry-based learn-
ing, independent learning and personalised learning. However, it is critical to note
that these affordances are only realised if the pupil is willing to learn.

Enquiry-based learning

Beacons afford the teacher the ability to deliver enquiry-based learning. Defined as ‘a
broad umbrella term to describe approaches to learning that are driven by a process of
enquiry’ (Kahn & O'Rourke 2005, p. 1), this approach was used effectively to develop
pupils’ learning in the second research cycle:

I also thought that the way that things were ... given to us, it was almost like a treasure
hunt thing, and I thought that was much more efficient and it helped me learn more. (Ed)
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We therefore concluded that beacons would support research and other enquiry-
based tasks. Enquiry-based learning is promoted as a contemporary approach to
learning (Leat 2017) because of its development of pupils’ 21st Century or ‘soft’ skills
(Adams Becker, Freeman, Giesinger Hall, Cummins & Yuhnke 2016; Warschauer &
Matuchniak 2010).

Independent learning

Beacons afford the teacher the ability to deliver a pedagogical approach in which ‘the
responsibility for the learning process [shifts] from the teacher to the student’ (Meyer,
Heywood, Sachdev & Faraday 2008, p. 1). This approach was used effectively for revi-
sion in the third research cycle:

One of the boys [Ollie] said it was the most he’d ever learned. (Mrs S)

Indeed, pupils themselves felt it was effective:

I remember more than I did without beacons and I feel I am less confused now. (Ollie)

It has made it better and increased memory for exam. (Harry)

It has made me remember much more. (Simon)

Before it was easy to forget before, but now I can remember a lot. (Sam)

I have remembered more because I have learned more in the time because I have worked
faster. (Hugo)

This research therefore supports not only other studies, which found that inde-
pendent learning ‘improve[s] academic performance, increase[s] motivation and con-
fidence, [increases] student awareness of their limitations and their ability to manage
them and enable[s] teachers to provide differentiated tasks for students’ (Meyer et al.
2008, pp. 1-2) but also studies that suggest that technology has a useful role in inde-
pendent learning (Meyer et al. 2008).

However, some of the pupils disliked this approach to revision or felt that it had
no benefit for reasons such as the following:

In terms of factual-based topics, I remembered less as I have a specific way of learning
which does not match up to watching videos, etc. (Amy)

I don’t feel I remember much as there is so much to take in. (Grace)

It hasn’t changed anything because I’'m a visual learner and it works for me if you can
create your own posters, but you had to do this online not on paper. (Alice)

I remembered things from filling out the sheets but not really by the iPads. (Lucy)
I remember not as much by using this way. I like learning by writing it out. (George)

I feel that I remember less using iPads, as I prefer not to use them to work. (Freddie)
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However, these opinions reflect pupils’ fixed approaches to learning rather than
their attitude towards the technology per se. They also support critics of constructiv-
ist approaches to learning (Kirschner, Sweller & Clark 2006; Osborne 1996; Selwyn
2016b; Young & Muller 2010).

Individualisation

Beacons afford the teacher more time to spend with individual students, for example,
to help them with a difficulty or to hand back work:

I think it’s the individualised learning journey that’s improved and I think it’s the fact
that you can happily spend time with individuals because everyone’s got something to
be getting on with. (Mrs S)

Not only does this support Zimmerman et al.’s (2016) finding that beacons make
teachers’ communication with their students more efficient, which is significant
because effective teacher communication and feedback is essential if student learning
is to be productive (Assessment Reform Group 1999; Bransford et al. 2000), but it also
suggests that beacons afford increased individualisation.

Individualisation is highly regarded as a pedagogical approach. Not only does
Bloom (1984) regard one-to-one tuition as the most effective method of pedagogy
(cited in (Wiliam 2011)), but also individualisation has a particularly beneficial effect
on teaching and learning: facilitating more feedback, affording teachers better rela-
tionships with and knowledge of pupils and more differentiation (Blachford 2012),
and it is especially effective when combined with collaborative work (Baines, Blatch-
ford & Chowne 2007). Consequently:

my colleagues and I have argued that it would be particularly valuable to concentrate
on strategies for increased personalized, appropriate instruction, in line with the re-
search literature. (Blachford 2012, p. 70)

Therefore, this research illustrates that beacons have an affordance for individu-
alised learning, a method of teaching defined as ‘instruction calibrated to meet the
unique pace of various students’ (Basye 2016) in which ‘individual students can prog-
ress through the curriculum at different speeds, based on their own particular learning
needs’ (Ibid.). Individualised learning:

... serves students who may need to review previously covered material, students who
don’t want to waste time covering information they’ve already mastered, or students
who need to proceed through the curriculum more slowly or immerse themselves in a
certain topic or principle to really get it. (Ibid.)

Significantly, individualisation and students having responsibility for and the ability
to control the pace and content of their learning are key components of personalised
learning (Courcier 2007), a branch of student-centred pedagogy that is gaining high
political profile. At its core is the laudable principle of maximising the learning process
for each individual student to enable them to ‘fulfil [their] potential’ (DfES 2004, p. 4)
by tailoring it to their individual difficulties, abilities and interests (Adams Becker ez al.
2016; West-Burnham 2010). Although it is criticised for a variety of reasons (Dainton
2004; Guldberg 2004; Hartley 2007; Johnson 2004), not only has personalised learning
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been recommended, both nationally (Gilbert ez a/. 2006) and globally (Adams Becker
et al. 2016), as the pedagogical means to meet the challenges facing 21st Century edu-
cation, but also, as “technology is the key to personalised learning” (DfES 2005, p. 3;
Walker & Logan 2009), ‘technologically-enhanced’ personalisation of education is
cited as the pedagogy for the 21st Century (Adams Becker er al. 2016; Green, Facer,
Rudd, Dillon & Humphreys 2005).

Consequently, this research suggests that beacons could be a tool for 21st Century
education.

Limitations

These conclusions are subjective, unrepresentative and highly contextualised as they
are based on data collected using an action research methodology in an independent
secondary school in the southwest of the UK with a small (n = 16), convenient sam-
ple. Furthermore, the opinions of these pupils are unlikely to represent those of oth-
ers in the year group or in the rest of the school, let alone those of students nationally
or internationally.

However, these limitations are inconsequential, as the principles of action research
(McNift 2013) mean that conclusions drawn from it are still generalisable because
other practitioners can see what learning applies to their own practice in different
contexts (Mejia 2010):

the greater the particularisations of descriptions, the greater the potential to throw light
on possibilities for action in other situations. (Elliott 2007, p. 238)

Furthermore, this research satisfies Elliott’s (2007) nine criteria for assessing the
quality of action research (see Table 4) as recommended by McMahon & Jefford (2009).

Conclusions

This research shows that beacons afford students the ability to control the pace, choice
and challenge of their learning, and they afford teachers more time and the ability to
focus on the needs and requirements of each individual student. Collectively, these
affordances support constructivist approaches to learning generally and individual-
ised and personalised learning in particular. They may also help pupils engage with
their learning and develop their learning skills, such as mastery or depth of learning
and meta-learning. Indeed, it also suggests that persistent use of beacons may help the
development of these pupils’ meta-cognitive skills.

However, their use in practice is complicated by several factors. Not only are there
technological issues — which can be resolved through the provision of technical sup-
port and through user training and practice — there are also user issues, which are
potentially the more destabilising factor. The use and efficacy of beacons are depen-
dent upon both teachers’ and pupils’ procedural knowledge. This has implications for
training and practice.

Furthermore, teachers need to consider the pupils with whom they use beacons as
they may be more effective with higher and lower ability pupils than with middle abil-
ity pupils. However, it may not be as simple as this because of each pupil’s personal
attitude towards learning with beacons. This research shows that pupils have divided
attitudes towards learning with beacons — seemingly regardless of the academic
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Table 4. Elliott’s criteria for assessing quality of action research (adapted from Elliott 2007).

Criterion Description

Relevance It focuses on a problem that is of practical concern to the teachers
involved.

Triangulation It involves a gathering of data from the different points of view of the
teacher, an observer and students.

Criticality It enables teachers to call their existing stock of professional knowledge

(tacit theories) into question and to test it against evidence gathered in
their practical situation.

Contextual It extends teachers’ understanding of their situation in a way that opens
understanding up new possibilities for action.
Reflexion It is a deliberative and self-reflexive process in which the teacher calls into

question both his or her teaching strategies (means) and the aims (ends)
to which they are directed, and then modifies each by reflecting on the
other.

Scrutiny It is a rigorous conversational process in which the teacher opens up his
or her practice to the rational scrutiny of students and peers, ‘in-voices’
their views of the action situation and in the process demonstrates a
disposition to subordinate his or her own prejudices to the search for an
overlapping and un-coerced consensus.

Integrity It is a process in which the teacher displays:
 Integrity in the pursuit of his or her educational aims and values.

» Curiosity about other people’s interpretations of the action situation.

* Objectivity and honesty about his or her own motives and reasons for
action.

* Open-mindedness towards the views of others and respect for their
freedom of thought and action.

Agency It enlarges the teacher’s sphere of personal agency in the practical
situation through the realisation of his or her educational aims in a
sustainable form.

Description It enables a teacher to generate a description of the complexities of the
case in sufficient detail to be of universal significance to other teachers.

benefit they may bring — and this makes the use and efficacy of the technology in the
classroom very subjective. If teachers choose to use beacons for constructivist learn-
ing, some students will flourish independently, while others will need more support
and supervision.

Moreover, much of pupils” antipathy towards learning with beacons is a result
not of the technology per se but of struggling with student-centred, constructivist
learning. This reinforces contemporary arguments that constructivist learning is not a
one-size-fits-all pedagogy and that teachers need to use a variety of teaching methods,
traditional and constructivist, as different approaches suit different objectives, tasks
and pupils. Therefore, teachers need to consider the fitness for purpose of beacons,
not only with the learning approach and task but also with the individual pupils who
use them.

Therefore, this research illustrates that beacons are simply a ‘means for assisting
teachers in making instruction better’ (Hammonds ez al. 2013, p. 40) and that teach-
ers should use them appropriately and selectively (Livingstone 2012). Not only should
teachers consider the ““goodness” of fit’ (Selwyn 2016b, p. 80) between the required
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approach to learning and the learner but also between the ‘learning task and the learn-
ing technology’ (1bid.; Bower 2008).

Finally, the claim that beacons are a ‘win/win’ for teachers and students (Smart
2014) needs to be qualified. It is more accurate to say that beacons could be a ‘win/
win’ for teachers and students when they operate reliably and when used by willing
teachers, teaching certain tasks, in certain ways to certain pupils.

The research revealed other lines of enquiry that would be interesting to research
further, such as possible divisions in pupils’ attitudes towards beacons along lines of
gender and of academic ability. Additionally, it would be useful to broaden the sample
not only to see if the opinions and experience of these students are reflected by the
whole student body of the school and over a longer period of time but also to schools
of different socio-economic status. Furthermore, it would also be useful to quantify
the influence of beacons on the academic progress and attainment of pupils who do
like learning with beacons.

Acknowledgement

I would like to acknowledge the huge amount of support and guidance given to me
by my supervisor, Dr. Neil Ingram, who gave me the confidence that this was a study
worth pursuing.

References

Adams Becker, S., Freeman, A., Giesinger Hall, C., Cummins, M., & Yuhnke, B. (2016);
NMCICoSN Horizon Report: 2016, K-12 Edition, The New Media Consortium, Austin,
TX.

Afshar, V., Rellinger, B. & Nilsson, R. (2015) ‘15 uses of beacon technology in education’,
Huffington Post, [online] Available at: http://www.huffingtonpost.com/vala-afshar/15-uses-
of-beacon-technol_b_7040410.html.

Assessment Reform Group. (1999) Assessment for Learning: Beyond the Black Box, University
of Cambridge School of Education, Cambridge.

Baines, E., Blatchford, P. & Chowne, A. (2007) ‘Improving the effectiveness of collaborative
group work in primary schools: effects on science attainment’, British Educational Research
Journal, vol. 33, no. 5, pp. 663-680. doi: 10.1080/01411920701582231

Baldwin, S. (2013) ‘Apple iBeacons: what are they and what do they mean for retail?’,
The Guardian, [online] Available at: https://www.theguardian.com/media-network/
media-network-blog/2013/nov/11/apple-ibeacons-retail

Basye, D. (2016) ‘Personalised vs differentiated vs individualised learning’, [online] Available at:
https://www.iste.org/explore/articledetail?articleid=124

Baty, J. (2014) ‘iBeacons and Education: bringing beacons to the classroom’, [online] Available
at: http://beekn.net/2014/08/beacon-education-bringing-beacons-classroom/.

Beaconinsider. (1995) “‘What is iBeacon? A guide to beacons’, [online] Available at: http://www.
ibeacon.com/what-is-ibeacon-a-guide-to-beacons/

Blachford, P. (2012) ‘Class size: is small better?’, in Bad Education: Debunking Myths in
Education, eds P. Adey & J. Dillon, McGraw-Hill Education, Maidenhead, pp. 57-76.
Bloom, B. (1984) ‘The search for methods of instruction as effective as one-to-one tutoring’,

Educational Leadership, vol. 41, no. 8, pp. 4-17.

Bower, M. (2008) ‘Affordance analysis—matching learning tasks with learning technologies’,
Educational Media International, vol. 45, no. 1, pp. 3—15. doi: 10.1080/09523980701847115

Bransford, J., Brown, A. & Cocking, R. (2000) How People Learn: Brain, Mind, Experience, and
School: Expanded Edition, National Academies Press, Washington D.C.

Citation: Research in Learning Technology 2019, 27: 2127 - http://dx.doi.org/10.25304/rlt.v27.2127 25

(page number not for citation purpose)


http://dx.doi.org/10.25304/rlt.v27.2127�
http://www.huffingtonpost.com/vala-afshar/15-uses-of-beacon-technol_b_7040410.html�
http://www.huffingtonpost.com/vala-afshar/15-uses-of-beacon-technol_b_7040410.html�
https://www.theguardian.com/media-network/media-network-blog/2013/nov/11/apple-ibeacons-retail�
https://www.theguardian.com/media-network/media-network-blog/2013/nov/11/apple-ibeacons-retail�
https://www.iste.org/explore/articledetail?articleid=124�
http://beekn.net/2014/08/beacon-education-bringing-beacons-classroom/�
http://www.ibeacon.com/what-is-ibeacon-a-guide-to-beacons/�
http://www.ibeacon.com/what-is-ibeacon-a-guide-to-beacons/�

C. Atherton

Braun, V. & Clarke, V. (2006) ‘Using thematic analysis in psychology’, Qualitative Research in
Psychology, vol. 3, no. 2, pp. 77-101. doi: 10.1191/1478088706qp0630a

Britain, S. & Liber, O. (1999) ‘A Framework for Pedagogical Evaluation of Virtual
Learning Environments’, [online] Available at: http://search.ebscohost.com/login.
aspx?direct=true&db=cric&« AN=ED443394&site=chost-live

Brown, M. (2012) ‘“Traditional versus progressive education’, in Bad Education: Debunking Myths
in Education, eds P. Adey & J. Dillon, McGraw-Hill Education, Maidenhead, pp. 95-109.

Buckingham, D. (2013) Beyond Technology: Children's Learning in the Age of Digital Culture,
Polity Press, Cambridge.

Butler-Kisber, L. (2010) Qualitative Inquiry: Thematic, Narrative and Arts-Informed Perspectives,
Sage, London.

Claxton, G. (2013) School as an Epistemic Apprenticeship: The Case of Building Learning Power,
British Psychological Society, Leicester.

Claxton, G. & Lucas, B. (2016) ‘The hole in the heart of education (and the role of psychology
in addressing it)’, The Psychology of Education Review, vol. 40, no. 1, pp. 4-12.

Cohen, L., Manion, L. & Morrison, K. (2011) Research Methods in Education, 7th edn,
Routledge, London.

Conole, G. & Dyke, M. (2004) “‘What are the affordances of information and communication
technologies?’, Association for Learning Technology Journal, vol. 12, no. 2, pp. 113-124. doi:
10.1080/0968776042000216183

Corna, A., Fontana, L., Nacci, A. & Sciuto, D. (2015) ‘Occupancy detection via iBeacon on
Android devices for smart building management’, Design, Automation & Test in Europe
Conference & Exhibition (DATE), IEEE, pp. 629-632. doi: 10.7873/DATE.2015.0753

Courcier, 1. (2007) ‘Teachers’ perceptions of personalised learning’, Evaluation & Research in
Education, vol. 20, no. 2, pp. 59-80. doi: 10.2167/eri405.0

Dainton, S. (2004) ‘Personalised Learning’, FORUM, vol. 46, no. 2, pp. 56-58.

Davis, J. M. (2007) ‘Rethinking the architecture: an action researcher’s resolution to writing and pre-
senting their thesis’, Action Research, vol. 5, no.2, pp. 181-198. doi: 10.1177/1476750307077322

DfES. (2004) A National Conversation about Personalised Learning, DfES, HM Stationary
Office, London.

DfES (2005) Harnessing Technology: Transforming Learning and Children’s Services, DfES,
DfES Publications, Nottingham. Available at: https://webarchive.nationalarchives.gov.
uk/20060213221855/ http://www.dfes.gov.uk/publications/e-strategy/

Elliott, J. (2007) ‘Assessing the quality of action research’, Research Papers in Education, vol. 22,
no. 2, pp. 229-246. doi: 10.1080/02671520701296205

Elwood, G. (2014) ‘iBeacons and eLockers in the news!’, [online] Available at: https://www.
linkedin.com/pulse/20141027042439-17865235-ibeacons-and-elockers-in-the-news/

Frost, H. (2014) ‘iBeacons Fox News’, Fox News, [online] Available at: https://www.youtube.
com/watch?v=jE9fAooNdzA

Garg, A. & Shukla, L. (2016) ‘Beacon technology’, Asian Journal of Computer Science
Engineering, vol. 1, no. 1, pp. 9—12.

Gibson, E. & Pick, A. (2000) An ecological approach to perceptual learning and development,
Oxford University Press, New York.

Gilbert, C., et al., (2007) 2020 Vision: report of the teaching and learning in 2020 Review
Group’, DfES, London.

Green, H., Facer, K., Rudd, T., Dillon, P. & Humphreys, P. (2005) ‘Futurelab: personalisa-
tion and digital technologies’, Research report. Available at: https://www.nfer.ac.uk/
publications/FUTLS59/FUTLS9.pdf

Green, K. (1999) ‘Defining the field of literature in action research: a personal approach’,
Educational Action Research, vol. 7, no. 1, pp. 105-124. doi: 10.1080/09650799900200077

Guldberg, H. (2004) ‘Class divisions: who benefits from the ‘personalised learning’ strategy
of dividing school pupils into subsets?’, Spiked, [online] Available at: http://www.spiked-
online.com/newsite/article/2329#.W2nq5v70mRs

26 Citation: Research in Learning Technology 2019, 27: 2127 - http://dx.doi.org/10.25304/rlt.v27.2127

(page number not for citation purpose)


http://dx.doi.org/10.25304/rlt.v27.2127�
http://search.ebscohost.com/login.aspx?direct=true&db=eric&AN=ED443394&site=ehost-live�
http://search.ebscohost.com/login.aspx?direct=true&db=eric&AN=ED443394&site=ehost-live�
https://webarchive.nationalarchives.gov.uk/20060213221855/
https://webarchive.nationalarchives.gov.uk/20060213221855/
http://www.dfes.gov.uk/publications/e-strategy/
https://www.linkedin.com/pulse/20141027042439-17865235-ibeacons-and-elockers-in-the-news/�
https://www.linkedin.com/pulse/20141027042439-17865235-ibeacons-and-elockers-in-the-news/�
https://www.youtube.com/watch?v=jE9fAooNdzA�
https://www.youtube.com/watch?v=jE9fAooNdzA�
https://www.nfer.ac.uk/publications/FUTL59/FUTL59.pdf�
https://www.nfer.ac.uk/publications/FUTL59/FUTL59.pdf�
http://www.spiked-online.com/newsite/article/2329#.W2nq5v70mRs�
http://www.spiked-online.com/newsite/article/2329#.W2nq5v70mRs�

Research in Learning Technology

Guskey, T. R. (2010) ‘Lessons of mastery learning’, Educational Leadership, vol. 68, no. 2,
pp. 52-57.

Hamilton, P. (2014) ‘iBeacon Technology in Education Demonstration’, [video] Available at:
https://www.youtube.com/watch?v=S04viOYnSg4 [Accessed 16 Mar. 2019]

Hammonds, L., Matherson, L., Wilson, E. & Wright, V. (2013) ‘Gateway tools: five tools
to allow teachers to overcome barriers to technology integration’, The Delta Kappa
Gamma Bulletin, vol. 80, no.1, pp. 36-40.

Hartley, D. (2007) ‘Personalisation: the emerging “revised” code of education?’, Oxford Review
of Education, vol. 33, no. 5, pp. 629-642. doi: 10.1080/03054980701476311

Haydn, T. (2013) Using New Technologies to Enhance Teaching and Learning in History,
Routledge, Abingdon.

Haydn, T., Stephen, A., Arthur, J. & Hunt, M. (2015) Learning to Teach History in the Secondary
School, 4th edn, Routledge, Abingdon, pp. 232-267.

Herold, B. (2016) ‘Issues A-Z: technology in education: an overview’, Education Week,
[online] Available at: https://www.edweek.org/ew/issues/technology-in-education/index.
html

Husni, E. (2017) ‘Mobile application for smart campus system with iBeacon—uBeacon’,
Advanced Science Letters, vol. 23, no. 4, pp. 3746-3750. doi: 10.1166/as1.2017.9020

Johnson, M. (2004) ‘Personalised learning: a new direction for schools?’, New Economy, vol. 11,
no. 4, pp. 224-228. doi: 10.1111/5.1468-0041.2004.00370.x

Kahn, P. & O’Rourke, K. (2005) ‘Understanding enquiry-based learning’, in Handbook of
Enquiry & Problem Based Learning, eds T. Barratt, I. Mac Labhrainn & H. Fallon, CELT,
Galway, pp. 1-12.

Kirschner, P. A., Sweller, J. & Clark, R. E. (2006) “Why minimal guidance during instruction
does not work: an analysis of the failure of constructivist, discovery, problem-based, expe-
riential, and inquiry-based teaching’, Educational Psychologist, vol. 41, no. 2, pp. 75-86.
doi: 10.1207/s15326985ep4102_1

Leat, D. (2017) Enquiry and Project Based Learning: Students, School and Society, Routledge,
Abingdon.

Lewis, P. (2016) ‘How Beacons technology can reshape retail marketing’, [online] Available at: https:/
www.thinkwithgoogle.com/marketing-resources/retail-marketing-beacon-technology/

Lighthouse. (2017) ‘The beginner’s guide to beacons’, [online] Available at: https://lighthouse.
io/beginners-guide-to-beacons/

Livingstone, S. (2012) ‘Critical reflections on the benefits of ICT in education’, Oxford Review
of Education, vol. 38, no. 1, pp. 9-24. doi: 10.1080/03054985.2011.577938

Lucas, B.,, Ma, L. & Chen, D. (2016) ‘iBeaconing: a low-cost, wireless student protection
system’, in Wireless Algorithms, Systems, and Applications, WASA 2016, eds Q. Yang,
W. Yu, Y. Challal, vol. 9798, Lecture Notes in Computer Science, Springer, Cham. doi:
10.1007/978-3-319-42836-9_18

Mareco, D. (2015) ‘11 helpful ways beacons are changing education’, [online] Available at: https://
www.securedgenetworks.com/blog/11-helpful-ways-beacons-are-changing-education

Mayer, R. E. (2004) ‘Should there be a three-strikes rule against pure discovery learning?’,
American Psychologist, vol. 59, no. 1, pp. 9-14. doi: 10.1037/0003-066X.59.1.14

McAteer, M. (2013) Action Research in Education, Sage, London.

McDonald, K. & Glover, 1. (2016) ‘Exploring the transformative potential of Bluetooth bea-
cons in higher education’, Research in Learning Technology, vol. 24, no. 1, pp. 32-66. doi:
10.3402/r1t.v24.32166

McMahon, T. & Jefford, E. (2009) ‘Assessing action-research projects within formal aca-
demic programmes: using Elliott’s context-related criteria to resolve the rigour ver-
sus flexibility dilemma’, Educational Action Research, vol.17, no. 3, pp. 359-371. doi:
10.1080/09650790903093250

McNiff, J. (2013) Action Research: Principles and Practice, Routledge, Abingdon.

McNiff, J. (2016) You and Your Action Research Project, 4th edn., Routledge, Abingdon.

Citation: Research in Learning Technology 2019, 27: 2127 - http://dx.doi.org/10.25304/rlt.v27.2127 27

(page number not for citation purpose)


http://dx.doi.org/10.25304/rlt.v27.2127�
https://www.youtube.com/watch?v=S04viOYnSg4
https://www.edweek.org/ew/issues/technology-in-education/index.html
https://www.edweek.org/ew/issues/technology-in-education/index.html
https://www.thinkwithgoogle.com/marketing-resources/retail-marketing-beacon-technology/�
https://www.thinkwithgoogle.com/marketing-resources/retail-marketing-beacon-technology/�
https://lighthouse.io/beginners-guide-to-beacons/�
https://lighthouse.io/beginners-guide-to-beacons/�
https://www.securedgenetworks.com/blog/11-helpful-ways-beacons-are-changing-education�
https://www.securedgenetworks.com/blog/11-helpful-ways-beacons-are-changing-education�

C. Atherton

Mejia, A. (2010) ‘“The general in the particular’, Journal of Philosophy of Education, vol. 44,
no. 1, pp. 93-107. doi: 10.1111/j.1467-9752.2010.00738.x

Mellor, N. (2001) ‘Messy method: the unfolding story’, Educational Action Research, vol. 9,
no. 3, pp. 465-484. doi: 10.1080/09650790100200166

Meyer, B., Heywood, N., Sachdev, D. & Faraday, S. (2008) ‘What is independent learning
and what are the benefits for students?’, Department for Children, Schools and Families
Research Report 051 [online], Available at: http://www.curee.co.uk/files/publication/
[site-timestamp]/Whatisindependentlearningandwhatarethebenefits.pdf

Mueller, J., Wood, E. & Willoughby, T. (2008) ‘The integration of computer technology in
the classroom’, in Children’s Learning in a Digital World, eds T. Willoughby & E. Wood,
Blackwell, Maiden, MA, pp. 272-298.

Murphy, D. (2016) ‘A literature review: the effect of implementing technology in a high school
mathematics classroom’, International Journal of Research in Education and Science, vol. 2,
no. 2, pp. 295-299. doi: 10.21890/ijres.98946

Osborne, J. (1996) ‘Beyond constructivism’, Journal of Research in Science Teaching, vol. 80,
no. 1, pp. 53-82. doi: 10.1002/(SICI)1098-237X(199601)80:1<53::AID-SCE4>3.0.CO;2-1

Paris, S. G. (1997) ‘Situated motivation and informal learning’, Journal of Museum Education,
vol. 22, no. 2-3, pp. 22-27. doi: 10.1080/10598650.1997.11510356

Ritchie, J., Lewis, J., Nicholls, C. & Ormston, R. (2013) Qualitative Research Practice: A Guide
for Social Science Students and Researchers, 2nd edn, Sage.

Selwyn, N. (2013) Distrusting Educational Technology. Critical Questions for Changing Times,
Routledge, Abingdon.

Selwyn, N. (2016a) Is Technology Good for Education?, Wiley, Cambridge.

Selwyn, N. (2016b) Education and Technology: Key Issues and Debates, 2nd edn, Bloomsbury.

Selwyn, N. & Facer, K. (2013) The Politics of Education and Technology: Conflicts, Controversies,
and Connections, Springer.

Smart, G. (2014) ‘EdTech and iBeacons: how Clevedon school is bringing beacons to
the classroom’, [online] Available at: https:/blog.estimote.com/post/101938814565/
edtech-and-ibeacon-how-clevedon-school-is

Walker, L. & Logan, A. (2009) Using Digital Technologies to Promote Inclusive Practices in
FEducation, Futurelab, NFER, Slough.

Warschauer, M. & Matuchniak, T. (2010) ‘New technology and digital worlds: analyzing evi-
dence of equity in access, use, and outcomes’, Review of Research in Education, vol. 34, no.
1, pp. 179-225. doi: 10.3102/0091732X09349791.

West-Burnham, J. (2010) Leadership for Personalising Learning, NCSL, HM Stationary Office,
London.

Wiliam, D. (2011) ‘What is assessment for learning?’, Studies in Educational Evaluation, vol. 37,
no. 1, pp. 3-14. doi: 10.1016/j.stueduc.2011.03.001

Wood, E., Mueller, J., Willoughby, T., Specht, J. & Deyoung, T. (2005) ‘Teachers’ perceptions:
barriers and supports to using technology in the classroom’, Education, Communication &
Information, vol. 5, no. 2, pp. 183-206. doi: 10.1080/14636310500186214

Wu, Y. W, Young, L. M. & Wen, M. H. (2016) ‘Developing an iBeacon-based ubiquitous
learning environment in smart green building courses’, International Journal of Engineering
Education, vol. 32, no. 2, pp. 782-789.

Young, M. & Muller, J. (2010) ‘Three educational scenarios for the future: lessons from the
sociology of knowledge’, European Journal of Education, vol. 45, no. 1, pp. 11-27. doi:
10.1111/5.1465-3435.2009.01413.x

Young, M., Lambert, D., Roberts, C. & Roberts, M. (2014) Knowledge and the Future School:
Curriculum and Social Justice, Bloomsbury Academic.

Zimmerman, H. T., Land, S. M., Maggiore, C., Ashley, R.-W. & Millet, T. (2016) ‘Designing
outdoor learning spaces with iBeacons: combining place-based learning with the Internet of
learning things’, Transforming Learning, Empowering Learners: The International Conference
of the Learning Sciences (ICLS) Singapore, vol. 2, pp. 942-946. doi: 10.22318/icls2016.142

28 Citation: Research in Learning Technology 2019, 27: 2127 - http://dx.doi.org/10.25304/rlt.v27.2127

(page number not for citation purpose)


http://dx.doi.org/10.25304/rlt.v27.2127�
http://www.curee.co.uk/files/publication/[site-timestamp]/Whatisindependentlearningandwhatarethebenefits.pdf
http://www.curee.co.uk/files/publication/[site-timestamp]/Whatisindependentlearningandwhatarethebenefits.pdf
https://blog.estimote.com/post/101938814565/edtech-and-ibeacon-how-clevedon-school-is�
https://blog.estimote.com/post/101938814565/edtech-and-ibeacon-how-clevedon-school-is�

	_GoBack

