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Abstract. Technology adoption is often predicted based on little infor-
mation such as the Perceived ease-of-use and the Perceived usefulness
of the technology. Related constructs such as Attitude to use, Behavioral
intention to use and External variables cannot be easily operationalised
and so are often ignored. However, technology characteristics themselves
fail to represent other factors such as potential adopter attitudes and
how they react to the opportunities offered by the technology to meet
their needs. In a series of three studies, qualitative methods were used to
identify, validate and then exploit narrative themes. Based on the short
narratives of potential adopters discussing their experiences with a set of
cybersecurity tools, we are developing a small-story narrative framework
to capture how they respond to the technology contextualised directly
within their professional environment. Akin to concepts from adoption
frameworks in healthcare intervention studies, we conclude that adopter’s
personal response to a technology and how they make sense of it in their
environment becomes evident in the narratives they create.

Keywords: Technology acceptance · Technology adoption · Mixed meth-
ods · Qualitative methods · Narrative analysis · Grounded theory · Small-
story narratives

1 Introduction

Causal models provide an elegant conceptualisation to explain the intention to
act [1–3], even to adopt technology [4]. Their simplicity and apparent robustness
may account for their continued attraction [5]. In the case of technology accep-
tance, the primacy of Perceived ease-of-use, though contested [6, 7], is bolstered
by the robustness of similar instruments such as the System Usability Scale [8,
9]. With technology, and despite the introduction of some contextual and user
perspectives [10], the assumption is largely that features of the technology itself
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such as ease of use are enough to predict user adoption. However, other models
such as the Health Belief Model [11] in healthcare and Protection Motivation
Theory [12] introduce user perceptions and projected self-efficacy alongside as-
pects of the technology or intervention, bringing the human dimension to the
fore [13]. Interestingly, software development practice has attempted to include
a user perspective explicitly via user stories [14] or even interviews [15] to elicit
requirements and scenario testing [16] so as to explore the likelihood that a tech-
nology would meet those requirements. Whether meeting requirements is enough
to ensure acceptance is a moot point. Approaches like Diffusion of Innovations
[17] would suggest that contextual information, including communication chan-
nels and adopter readiness, is equally important. Similarly, frameworks such
as Non-adoption, Abandonment, Scale-up, Spread and Sustainability (NASSS)
[18] and Normalisation Process Theory (NPT) [19] in healthcare include stake-
holder perspectives, engagement and common action involving potential users
and developers to encourage adoption and sustainability for the technology or
intervention.

In so doing, these frameworks foreground potential user perceptions when
engaging with a technology and the broader context of its use rather than as-
suming that features of the technology itself are sufficient to guarantee ongoing
use. Identifying those perceptions and attitudes when using technology needs
some thought. Standard instruments, for instance, may not capture this infor-
mation and may even be misleading. For instance, we have previously reported
qualitative research highlighting apparent contradictions between quantitative
measures of acceptability and potential adopters’ perceptions of technology [20,
21]. Nonetheless, although quantitative instruments appear robust [8, 9], there
is some scope to refine these instruments on the basis of user expectations and
demographic characteristics [9]. Further, it has been known for some consider-
able time that participants in experimental or test settings may second-guess
what they are being asked to do and therefore perform to please the questioner
rather than report their own responses truthfully and don’t necessarily target
the right issues and individuals [22, 23]. One method to overcome any such issues
involves a mixed-methods approach: using qualitative methods alongside and to
supplement findings from quantitative instruments. The purpose of the present
study is to attempt to identify a qualitative research approach to allow users to
articulate their experience with technology in a meaningful way for developers
and service providers to understand the real effectiveness of their technology
or service. This would then complement results from traditional quantitative
methods to provide a comprehensive view of the relevance of a technology and
its ultimate adoption.

2 Background

To work around potential artificiality with quantitative surveys, ethnographic
studies, whereby potential adopters are observed while interacting with a given
technology, are employed to understand technology use and applicability within



Small stories for technology adoption 3

a specific context [24]. This approach has already provided valuable insight into
technology adoption [25] as well as power relations in virtual communities [26]
and even research contexts [27]. Observing potential adopter behaviours in this
way may identify potential adopters’ responses to technology in the context of
their own and socially constructed narratives.

A think-aloud protocol typically addresses actual use and experience with
a technology, rather than more general perceptions and attitudes towards its
adoption. By contrast, narrative approaches specifically would provide users an
opportunity to relate their specific use and experience of a technology as part
of a think-aloud protocol [28]. Narrative psychology assumes that we tell sto-
ries to make sense of our experience [29]. These stories tend to order relevant
events temporally or by importance and may be progressive (our goals are sat-
isfied), regressive (our goals are frustrated), or stability narratives (we set out
what’s happened without reference to goal achievement) [30]. More generalised
narrative approaches focus on the structure and content of the stories we tell to
make sense of our lives and environment [29, 31], rather than specific technology-
mediated activity. As opposed to life-course descriptions, small-story narratives
emphasise naturally occurring “narratives-in-interaction” [32, 33]. Through such
interactions, the adopter begins to make sense of how the technology might
benefit them.

Specifically, where technology is potentially disruptive - changing processes
and requiring user adaptation - small stories may provide an insight into adopter
perceptions developed as a response to technology affordances [34]. In person-
alising their experiences and recognising the relevance of technology adoption
specific to them, self-efficacy – that is the belief that one is able to manage
better, in this context, by using technology – increases. This encourages further
exploration, and even a willingness to overlook some of the shortcomings of the
technology in its present state [35, 36]. Indeed, self-efficacy has also been shown
to affect trust in that technology as well as adoption and sustained use [37].

In the present study, we explore a small-story narrative approach to evaluate
responses to cybersecurity technologies which model socio-technical systems and
identify associated risks and mitigations [38], and formalise the customer jour-
ney through typical work activities [39]. Specifically, we attempt to formalise a
research approach to elicit potential adopter small-story narratives indicative of
an intention to adopt.

This research is based on three separate interactions over a period of time
with potential users of one or both of the cybersecurity technologies cited. The
first involves nine employees with different roles of a medium-sized UK-based
Small-to-medium enterprise (SME) responsible for secure data handling solu-
tions to public authorities. The second involved four EU-based SMEs directly
validating the cybersecurity technologies. The same four EU-based SMEs were
approached again along with another EU-based project and three more SMEs,
making seven in total.
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3 Method

Three separate studies were run. Study 1 and Study 2 involved a review of stan-
dard interactions between developers and potential adopters. More precisely, the
first involved a secondary analysis of recordings from a workshop, and the sec-
ond was a secondary analysis of recordings from meetings where participants
discussed the technologies as part of technology validation. The recordings had
not been made specifically for ethnographic research therefore. Study 3 was
explicitly designed to elicit a narrative relating to the potential adopters’ expe-
rience with the technologies in question. Study 1 provided the initial impetus to
explore narratives of technology adoption, leading to Study 2 where the results
of the previous analysis were validated, and Study 3 sought to test that the
assumptions from Studies 1 and 2 could be generalised elsewhere.

3.1 Study 1: Workshop

During a one-day workshop, the nine SME employees were shown one of the
technologies and asked to develop a model of a socio-technical system high-
lighting potential cybersecurity threats and mitigations. Towards the end of the
workshop and after hands-on experience of the technology to develop the model,
there was a final session during which attendees were simply asked to discuss
their experience using the technology. Recordings were analysed applying a com-
bination of narrative analysis [30] to identify how participants responded to the
technology, and thematic analysis and grounded theory [40, 41] to develop a cod-
ing scheme for subsequent interactions. This work was approved by the faculty
ethics committee (ERGO/FEPS/46678).

3.2 Study 2: Technology Validation

The second study comprised recordings from a series of project status meetings.
There were four SMEs in total working across finance, utilities, healthcare and
automotive sectors. Four end-users, one from each SME, were asked during the
initial sessions to describe their basic operations and their expectations from
the cybersecurity technologies. A second set of recordings was an annual status
update approximately a year later, when the SMEs had some experience of the
technologies in question. This work was approved by the faculty ethics committee
(ERGO/FEPS/62067).

3.3 Study 3: Protocol Validation

The third and final phase for this exploratory study sought to validate the ob-
servations and data-driven findings from the first two. Seven SMEs were ap-
proached, four from Study 2 and a further three from a different collaborative
project. The three additional SMEs operate in manufacturing, broadcasting and
safe-city technologies. As a grounded theory approach, data were explicitly col-
lected with a view to using the codes identified in Study 1 and validated in Study
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2 as the basis for a research instrument. This consisted of three open-ended ques-
tions (see below in Section 4.1), each with a secondary prompt to encourage more
discursive input. In order to reduce the burden on participants and in the hope
of speeding up data collection, participants were given the choice to respond in
writing to the questions using 100-200 words or attend a short, online meeting
of around 30 to 45 minutes with one of the researchers (BP) based around the
same three open-ended questions as part of a semi-structured interview. This
work was approved by the faculty ethics committee (ERGO/FEPS/70387).

4 Results

4.1 Study 1: Workshop

An initial thematic analysis of the transcripts yielded thirty-three functional and
non-functional requirements across seven different areas. Although not a typical
data collection exercise for narrative analysis, once particular issues with the
technology and the potential adopters’ perceptions including concerns around
perceived usability had been discussed, several employees began to develop their
own narratives specific to personal benefits they might derive by using the tech-
nology. These narratives were analysed in terms of structure, coherence and
identity development in the first instance.

The following extract occurs over many minutes. The participant (P1.7) kept
coming back to their original point despite several other turns in the conversa-
tion.

P1.7: A year ago we had some pen testing on the [PRODUCT] and there
was a bug report raised, ‘please implement this’ and I was looking at that
and saying, hang on, this has got bad side effects, how do we deal with
making decisions whether to implement this or not ... you’re quite right,
some customers wouldn’t understand it at all. But you’re almost like if
you decided you want to tell the customer about a risk and it’s going to
cost them money, to go in with a diagram that’s got their components
and bits they can understand and to show them ... .

The participant has picked up on a discussion about adding a documentation
feature to the technology. They begin by situating their input (A year ago) which
is then expanded with various details linked with and. So, this is a short, coherent
narrative which introduces something important to this participant.

Others contribute similarly from their own perspective.

P1.6: In the last six months we’ve had a couple of projects, haven’t we?
We’ve had one where basically security testing has been a major part
of the project and it’s been quite a thorny and protracted affair. If we
had something like [this] which could lay the groundwork quickly and
efficiently that might have been a big help.

and
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P1.8: But you are talking days at a time. Because if you think how much
time we spend, I spend, filling in tender documents on security require-
ments and so on and if you had something like this, it allows you to
construct it a lot quicker.

Such narratives may not be complete in the traditional sense but instead
represent snippets of experience relevant to specific technology-mediated tasks.
Users overlook any current shortcomings or gaps in function to imagine how
their responsibilities might be addressed through future engagement with the
technology.

Subsequently, thematic analysis focused specifically on the transcript for the
latter part of the workshop. There are cases where participants identify that the
technology (with or without updates) could benefit their work:

P1.2: Every mitigation that requires action needs to give rise to a de-
veloper task that a developer is given and then signs off as tested and
it’s totally signed off before release. So the mitigations output could be
used for that as well and you could I’m sure devise an output that would
satisfy both those requirements.

and

P1.9: If we can give that person all of the information and then it’s clear
it helps our argument to get something fixed as well.

These all relate to Task applicability or its relevance for the responsibility
of the organisation. Elsewhere, participants identify the potential value of the
technology not just for the organisation, but also for themselves:

P1.9: There’s another perspective from our side being system admins. I
know it’s not to a customer but essentially our managers and our direc-
tors are our customers in some regard because they’re the ones deciding
whether to pay for things.

and

P1.8: If you could get. . . because I’m just thinking I have to do my audits,
if I could draw a system, you know, potentially even draw our entire
network on it, at least to some approximation.

Here, there is the Personalisation of the potential relevance of the technol-
ogy. Finally, there appears to be a particular point in the discussion where a
participant suddenly realises that there is potential for the technology - again
with or without modification - to offer support for many other tasks:

P1.8 If I had something like that. I don’t want something that’s pages
and pages but, you know, a table of risks versus mitigation actions [...]
From an audit perspective it would show quite a depth of understanding.
.
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similarly

P1.2: Because actually you’ve got your documentation, you’ve got it could
actually help with the sales pitch and then there’s the angle of actually if
it stopped us having horrible expensive incidents or even reduced support
because we never even had to fix the things, which is intangible. So it’s
interesting there’s three different angles on that. So it would have a value.

These individual themes represent three superordinate themes summarised
in Table 1.

Table 1. Superordinate Themes

Theme Description

Anchoring a specific connection point between the demonstrated tech-
nology and the SME’s work, equivalent to an epiphany in
traditional narratives [42]

Task applicability the relevance to the narrator’s own responsibilities

Personalization where the narrator sets out increased self-efficacy through
adoption of the technology.

These three narrative themes were used as codes to analyse the recordings
from Study 2 as a means of independent validation. Subsequently, they informed
the formulation of three seed questions, plus a prompt to encourage further
elaboration by the participant, to guide data collection for Study 3.

4.2 Study 2: Technology Validation

From the sessions, some thirty-four functional and non-functional requirements
were identified across nine different areas. To begin with, employees from the four
European based SMEs described first their business and business needs without
direct experience of the technologies. An initial analysis of these sessions was
reported elsewhere [43]. Stability narratives developed, relevant to the current
situation at the SME. For instance, in this extract, there are typical markers of
narrative progression, such as ‘so’ and ‘and then’.

P2.2: so we have different ways of working, so err marketing and pro-
motion seminars [...] that’s the commercial part [...] So to demonstrate
the different features of the platform. . . Erm. . . and so it’s indeed go-
ing step-by-step usually. So starting with a first pilot project on small
cases of business. . . small buildings [...]. And then, once we are running
it during a few weeks or a few months so it’s err an agreement that we
sign and then when it’s OK they can do a more larger rollout.
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Narratives here are more discursive since participants were explicitly asked
to describe their operations. In the project status meetings, there were cases of
specific themes. For example, anchoring was evidenced by different participants.

P3.1: we found it very easy which was a bit compelling for us, and we
couldn’t understand whether we were doing the right thing or not.

and

P4.1: we didn’t use – as I said – [TOOL] before. Now, I think, it’s more
useful to have five more diagrams [. . . ] to cover everything we discovered
using the [TOOL].

So, with some experience of the technologies, participants may also see po-
tential beyond the current requirements and activities. Similarly, they are aware
of the Task applicability of the technology:

P2.1: Company [NAME] is particularly interested in understanding situ-
ations where trading will become impossible. For example, lack of source
information from third parties and attacks against the desktop trading
app.

and later goes on to say:

P2.1: [TOOL] will be used . . . to understand possible risks in each pro-
cess and to prioritise the deployment of security controls, avoiding catas-
trophic downtimes.

Anchoring led elsewhere to personalisation and developing narratives in an-
ticipation of future use with the technologies as seen in the first study from the
one-day workshop with the UK SME:

P1.2: so [TOOL] is becoming part of their modus operandi.

So, in Study 2, there is some evidence that the three superordinate themes
in Table 1 are relevant more generally. When reporting to other partners about
their experience with the target technologies, they were able to identify potential
and to recognise organisational and personal relevance. These were semi-formal
sessions, but still participants showed consistent behaviour in response to the
target technologies as in Study 1 in regard to going beyond the simple usefulness
and usability of the technology in the specific test environment.

4.3 Study 3: Protocol Validation

In this final study, a set of seed questions was developed to elicit small-story
narratives constructed around the three superordinate themes identified in Study
1. Along with the corresponding theme, the seed questions are shown in Table 2;
in each case, a short prompt was added (that is, Why? or How? ) to encourage a
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Table 2. Open-ended Questions and the associated Narrative Codes

Narrative Code Question Prompt

Anchoring What would these cybersecurity tools mean to
your organisation?

Why?

Task applicability Would these tools help you specifically with
your own job?

How?

Personalization Would these tools give you a sense that you
could manage your use better?

How?

respondent to elaborate on their answers. To date, three SMEs have responded,
one choosing an online meeting (O), the other two answering in writing (W ).

To begin with, one of the participants called out a common problem: com-
munication. Technologists tend to assume that technical excellence is enough
without considering the expectations or aspirations of potential adopters. In-
terestingly, the participant develops a narrative to describe the frustrations of
interacting with technology. See Section 4.3 below.

Communication During the online semi-structured interview, the participant
identified a particular problem.

P5.OWhen someone tells me what they have, I don’t get that same feeling
or this is what could help me or . . . on the other hand, if I see something,
and I see it working [. . . ] then this could help me. . . The problem with
[PROJECT] is. . . I understand what it’s about, I’ve have [created a test
environment] . . . it’s basically, when we have those Eureka moments . . .
and we’ve had some of those moments already. . . in the first year, maybe,
oh and we put together a scenario, but when you put it all together in a
scenario, suddenly it didn’t make sense for the [technology] partner . . .
while for us, we thought we understood. We are doing the same thing in
another context, so why doesn’t it make sense now?

In Gergen and Gergen’s terminology, this represents a regressive narrative
[30]. The potential adopter is frustrated in their goals. To begin with, they engage
with what the technologists tell them. Next, they create a scenario; but then,
the technologists reject it. Later, the participant acknowledges there needs to be
a ‘common language’ for technologists and adopters to communicate effectively.
They conclude:

P5.OIt may be a long stretch – it wasn’t part of our scenario – but it
made sense. But it was part of the bigger narrative for us.

This is not an uncommon issue: ‘selling’ technology is about understanding
and meeting user needs, not just technical elegance: Perceived usefulness and
Perceived ease of use in Technology acceptance terms.
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Anchoring The three SMEs identify moments where they can see potential
beyond the current capabilities of the technology on offer.

P3.W Gaining deeper knowledge about the tools and the inferred charac-
teristics of our own internal infrastructure and the software components
that we implement allows us to be in control and gives us more options
for change management.

There is even a suggestion that technology may highlight important issues
which had not previously been apparent.

P4.W: The tools are very good instruments to be aware of threats that
we did not foreseen [sic] till now.

and

P3.w These tools enable our company to see some hidden aspects of the
cybersecurity domain, allowing us to explore new alternatives/tools to
deal with the new security challenges.

They even acknowledge how such insights develop: anchoring is described
here as Eureka moments.

P5.O: So, we had some Eureka moments by talking about it and about
thinking about it.

though the participant admits that some of the Eureka moments ‘were duds’.
This suggests they are willing to try new things without an assurance that they
will deliver what they expect.

There is some evidence, therefore, for anchoring. Potential adopters are there-
fore open to innovation and going beyond what the technology is used for now.

Task applicability Participants recognise the applicability of the technologies
they are trialling. The potential of the technology to meet current and future
organisational requirements is easy to see:

P3.w: In our daily business, having a full picture of the involved compo-
nents of our internal infrastructure helps us to integrate new tools and
actors seamlessly with the full knowledge of all the incurred risks and
vulnerabilities,

even encouraging improved cybersecurity awareness and behaviours:

P4.w: The tools are important to establish a culture of security within
the products that we develop. Application security, information security,
network security, are all part of what we do nowadays.

There is even an acknowledgement that the potential adopter can see how
the technologies might be part of a bigger picture for the enterprise.
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P5.O It may be a long stretch – it wasn’t part of our scenario – but it
made sense. But it was part of the bigger narrative for us,

providing increased confidence and self-efficacy:

P5.O Now that we are further in the project and we understand it more
and understand where every partner comes from, we would respond to
that remark differently. And we would say: OK, maybe you’re wrong, and
we could explain it better.

Potential adopters can see how the technologies can fulfill existing company
requirements. More importantly, as evidenced by P5.O, there is also a sense that
engaging with the technology irrespective of how it has been positioned for them
can lead to feelings of self-efficacy. Of course, this relates to trust in technology
[37].

Personalisation The final construct is the personal relevance, related to self-
efficacy, that potential adopters can see with the technology now or in the future.

P5.O At the point of the trial, there were too many technical issues. But
conceptually, we were on to something that made sense.

P5.O here recognises technical limitations but is nevertheless more driven
by the technology making sense and satisfying their own conception of what
the technology could allow. Indeed, the partners also recognise that they can
work with the technology, whilst recognising their goals are limited as far as
cybersecurity is concerned.

P3.w The tools do not allow us to become security experts but it raises
awareness into our internal team about challenges that we didn’t [sic.]
face in the past.

Finally, there is an indication that individual adopters are open to engaging
and speculating about innovative ways to exploit the technology.

P5.O It would be really useful . . . nice to have in another context, the
experience of that so you could make that association and see ‘O.K. . . I
see how that could work’.

In seeing potential, partners identify personal relevance for them as indi-
viduals. This encourages them to consider what their priorities are and, most
importantly, motivates independent innovative speculation.
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5 Discussion

We believe these narratives demonstrate a more nuanced approach to technol-
ogy engagement. Significantly, we suggest, they involve much greater personal
relevance than user stories or scenario testing. The narrative snippets seen es-
pecially in Study 1 represent the effect of the technology on the professional
identity of the participant. The way the technology is perceived becomes a part
of the performance of that identity [44].

Diffusion of Innovations [17] stresses the contribution beyond attributes of
the innovation or technology to consider traits of the potential adopter, the as-
sociated communication channels, and the social system or context where the
innovation might be used. Similarly, NASSS considers seven different areas, in-
cluding the technology itself, which need to be addressed to encourage adoption
and promote long term sustainability [18]. The concepts of coherence and cogni-
tive participation in NPT formalise the requirement for stakeholders to recognise
potential in the proposed technology not only to solve current issues for them,
but to enable a very personal improvement in self-efficacy [19, 45]. What the nar-
ratives revealed, and specifically at the Task applicability point, is a realisation
of potential irrespective of the current state of the technology. Participants be-
gan to see what they might achieve even though new features would need to be
developed and existing shortcomings resolved. They are seeing the potential as
it relates specifically to their professional identity [43]. At that point, they begin
to create narrative snippets around scenarios important to them professionally
and which would become progressive narratives once their imagined version of
the technology became available to them.

This very much supports the idea that focusing solely on characteristics of the
technology for adoption is not enough. Small-story narratives provide a method-
ological framework therefore to explore how users perceive not just the technol-
ogy (as in the Technology Acceptance Model) or subjective norms (as in the
Theory of Planned Behaviour), but how potential adopters can make sense of
their responsibilities and how they may be benefitted by interaction with the
technology. It’s worth noting too that adopters will be accommodating towards
technical faults and lack of function [35, 36]. Potential adopters are therefore
willing to look beyond current performance. If they can engage and understand
potential, then they can be creative in the way they approach technology. Tech-
nology acceptance is therefore situated within a progressive narrative rather than
solely dependent on technology usability or even perceived usefulness.

6 Limitations and Future Work

Cohort size is often a consideration in qualitative research. Whereas quantitative
studies rely on power calculations as an estimate of the reliability of results
and therefore how generalisable they may be, saturation remains a challenging
concept [46]. There is a question, therefore, how generalisable the results reported
here might be. Saturation can only really be satisfactorily identified a posteriori,
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however. Nonetheless, we believe there is sufficient evidence now to inform and
motivate further research in this area.

That being said, there are other limitations which should be noted. First,
this was very much a research cohort drawn from an opportunity sample: all
participants were engaged in collaborative projects with the technology devel-
opers. There is a sense, therefore, in which they are motivated to work with and
look for ways to identify benefits from those technologies. In other words, there
is an incentive for them to react positively to the technology. Future work should
consider sampling strategies and how best to ensure generalisability across tech-
nology users. Secondly, as far as narratives are concerned, these interactions were
not specifically designed to elicit more discursive descriptions of issues or the ex-
ploration of how to move forward based on existing technology. In consequence,
participants produced narrative ‘snippets’ rather than more traditional small-
story pieces. It would be fruitful to attempt to encourage more reflective use of
technology and associated experiences to be able to situate and perhaps provoke
innovative thinking around the technologies, that is to encourage Anchoring.

Finally, in light of empirical work with adoption frameworks such as NASSS
and NPT, it would be worthwhile to consider how encouraging narratives from
potential adopters might inform concepts such as cognitive participation. By
allowing potential adopters to develop their own ideas of how a technology in
its current or in a future state might benefit their work, it may be possible to
increase the potential for technology adoption.

7 Conclusion

The research reported here is part of a broader concern with the assumption that
technology adoption can be predicted solely on the basis of the characteristics
of the technology itself. In his original conception of the Technology Acceptance
Model of course, Davis did include other constructs which have received less
attention than Perceived ease-of-use and Perceived usefulness [4]. These include
Attitude to use and Behavioral intention to use on the one hand, and External
variables on the other. It may well be that small-story narratives could influence
Attitude to use at least in that these narratives may capture potential adopter
perceptions that the technology presented would work for them and help them
achieve their specific goals.
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