Technology, Knowledge and Learning
https://doi.org/10.1007/510758-023-09721-2

ORIGINAL RESEARCH

®

Check for
updates

The Power of a Human Bridge: Motivating Older Adults
to Long-Term Engagement with Touchscreen Devices
in a SDT-Based Learning Session

|1,2

Sabrina Opp - Nicole Kronberger' - Christian Stary’ - Stefan Oppl?

Accepted: 21 December 2023
©The Author(s) 2024

Abstract

The rapid development of digital technology and its pervasiveness in everyday life requires
everybody to develop the skills necessary to engage with such technology for one’s mun-
dane tasks and communication needs. The first steps towards developing these skills can
be particularly challenging for older adults, who might need to fundamentally adapt their
learned and long-practiced routines. Maintaining motivation in these initial steps is cru-
cial for sustained engagement. The present study examines factors that can contribute to
promote motivation in a facilitated learning session based on Self-Determination-Theory.
We conducted a longitudinal qualitative study in which we examined people’s motivation
to engage with digital technology, based on observational data as well as interviews with
33 older adults before and immediately after participating in a facilitated learning session.
To investigate sustained effects on motivation, further interviews were conducted 3 months
after participation. We found that satisfying the need for relatedness by learning together
with peers and receiving support from facilitators was a prerequisite for this target group
to develop a sense of competence and autonomy, which can lead to sustained motivation.
Long-term motivational effects could not only be explained by the immediate effects of the
learning intervention, but were identified to be dependent also on individual needs and pre-
dispositions. These findings were aggregated in a typology that identifies relevant influence
factors and explains the potential motivational effects for different parts of the target group.
It supports learning and technology designers to adapt to the addressed user group.
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1 Introduction

The use of digital technology has the potential to improve the daily lives of older adults—it
can support an independent lifestyle (Pal et al., 2017) and can reduce loneliness through
more intensive contact with family members or friends (Delello & McWhorter, 2017;
Szabo et al., 2019). Furthermore, an increasing number of today’s social, economic, and
societal means of participation as well as daily activities inherently involve the use of digi-
tal tools (Barnard et al., 2013; Charness & Boot, 2022). The skilled use of these digital
tools thus is a precondition for maintaining agency in one’s own life (Boudreau & Robey,
2005).

This potential of digital technology to transform the professional and private lives of
nearly everybody throughout society today has been evident for decades (Evangelista et al.,
2014; Fenwick & Edwards, 2016). However, novel forms of interaction with one’s environ-
ment and new ways of communicating with others in spatially and temporally distributed
settings require individuals to develop new cultural techniques (Bollin & Micheuz, 2018)
and new routines in performing their daily chores (Schmid et al., 2017). The rapid evolve-
ment of digital technology in general and mobile devices in particular in the last years
and their ubiquitous availability has led to a pervasive encounter with them throughout
all areas of society (Ling et al., 2020). Frustrating experiences when dealing with or using
new technologies has thus become a common phenomenon for many people (ibid.). The
discrepancy between one’s perceived capabilities and the environment’s implicit or explicit
demands can easily lead to a reluctance of using novel digital technology or even ignoring
it and its potentials (He & Freeman, 2010; Porter & Donthu, 2006; Underwood, 1997).
The objective “novelty” of a particular technological innovation is not relevant here—chal-
lenges arise from individual perceptions of novelty and relevance, which depend on peo-
ple’s prior experiences. Many initiatives in research and practice have addressed this issue
and set out to conceptualize digital skills (Oberldnder et al., 2020) and propose didactical
measures to support their development. They, however, implicitly assume that the affected
people are aware of the need of developing these skills and are willing to do so (Yu et al.,
2017).

Obstacles when learning to deal with new technologies are omnipresent in particular
for people beyond their working life (Friemel, 2016). The older population often has not
had experiences with digital technologies in their workplace, which makes digital adoption
in private life even more challenging (Chiu & Liu, 2017; Wortley et al., 2017). Although
digital adoption is rising among the older population (Stone et al., 2017), there are still
considerable differences between younger and older generations in that respect (Eurostat,
2021; Statistik Austria, 2021): In the EU, in 2020, 61% of those aged 64 to 74 used the
internet, while 98% of those aged 16 to 24 were online (Eurostat, 2021). The reasons why
older adults do not use or interact with new technologies, however, are manifold because
of different social and individual determinants (Friemel, 2016). This makes it necessary to
explicitly address older adults as a target group to get deeper insights into how to address
their individual needs and design the introduction of digital technologies according to their
capabilities and needs.

In general, the motivation of people influences what they learn and engage with (Ryan
& Deci, 2020). Empirical evidence shows that motivation and wellbeing is critical to effec-
tively engage with digital technology in learning sessions (Peters et al., 2018). A theoreti-
cal framework that allows for insights on how people develop motivation is Self-Determi-
nation Theory (SDT) (Ryan & Deci, 2020). It focuses on “people’s inherent motivational
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propensities for learning and growing” (Ryan & Deci, 2020, p.1). However, the willingness
to learn cannot be considered in isolation from external conditions (Ryan & Deci, 2020).
Instead, the social environment influences to what degree people engage in activities and
what people learn (Ryan & Deci, 2000a).

From a SDT perspective, learning support measures and tools need to consider three
basic psychological needs (autonomy, competence, relatedness) to achieve not only imme-
diate but longer-term, sustained motivational effects (Ryan & Deci, 2000a, 2020). Although
SDT has been applied to various domains of life (Chen et al., 2015; Ryan & Deci, 2020;
Vansteenkiste et al., 2010) and also in the context of older adults (Dupuy et al., 2016;
Vallerand & O’Connor, 1989) there are to our knowledge no studies that allow in-depth
insights into the effects of a learning session, considering all basic needs onto the engage-
ment with interactive digital technology among older adults over a longer time period.

In the present study, we examine how older adults can be supported in developing a
sustained motivation to engage with digital technologies. We focus on identifying potential
individual impact factors that need to be considered when assessing the effects of learning
support measures in this field. The application of SDT in this field should contribute to
both, development of theory and effective support methods.

Specifically, we aim to examine.

e Older people’s motivational pathways (i.e., change of motivation over time and the
determinants influencing this change) the when engaging with timely interactive digital
technologies and

¢ Individual impact factors influencing sustained behavioural and attitudinal changes sub-
sequently to the participation in a SDT-informed learning session.

For reaching that aim, we conducted a qualitative longitudinal study with 33 peo-
ple between 60 and 88 years old, who participated in a game-based learning session that
was designed considering the psychological needs of SDT. In this paper, we report on the
design of the learning session and describe our empirical analyses of the qualitative data on
the experiences made in testing this setting in practice.

In the following section, we give an overview on the design of the learning session and
introduce SDT as the theoretical background of the present study. In Sect. 3 we describe
the methodology of the study before presenting the findings in Sect. 4, followed by a dis-
cussion of the implications of the results.

2 The Learning Session

This section describes the design of a SDT-informed learning session, which was first
described in Oppl (2022), and provides the foundation for the present study. Before that,
we introduce SDT as the theoretical framework underlying the entire research process.

2.1 Background: Self-Determination Theory (SDT)

SDT describes different types and qualities of motivation: Intrinsic motivation represents
the highest level of self-determined (autonomous) behavior (Ryan & Deci, 2000a) because
“people understand the activity to be something they want to do for its own sake” (Deci
& Ryan, 1985, p. 57). Hence, it is triggered by individual interest or fun (Ryan & Deci,
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2000b) and associated with well-being and high-quality performance (Ryan & Deci, 2017;
Taylor et al., 2014). In contrast, extrinsically motivated behavior is shown by people “in
order to attain some separable outcome” (Ryan & Deci, 2000a, p.71) without experiencing
inherent satisfaction (Deci & Ryan, 1987). However, acting to achieve a separable outcome
does not necessarily go along with a feeling of being externally controlled (Deci & Ryan,
1985; Ryan & Deci, 2000a). The perceived self-determination depends on the degree of
the internalization of values underlying the behavior (Ryan & Deci, 2020). How far people
internalize the values underlying a behavior depends on the satisfaction of their psycho-
logical needs (Ryan & Deci, 2020), which can be fostered or inhibited through the social
environment (Moller et al., 2006). SDT describes three basic psychological needs that are
essential for all humans “across individual and cultural differences” (Chen et al., 2015, p.
233):

The need for competence describes that people want to perform activities that opti-
mally meet their abilities. However, it is “not an attained skill or capability, but rather is a
felt sense of confidence and effectance in action” (Deci & Ryan, 2002, p. 7). People need
to feel that they can successfully accomplish their tasks (Ryan & Deci, 2020). The social
environment can facilitate the feeling of competence through “well-structured environ-
ments that afford optimal challenges, positive feedback, and opportunities for growth.”
(Ryan & Deci, 2020, p. 1).

The need for autonomy describes that people want to perceive the causation of action
in themselves (Ryan & Deci, 2020). The “term autonomy” refers to “self-governance” and
does not imply “that people’s behavior is determined independently of influences from the
social environment” (Ryan & Deci, 2000a, 2000b, p. 330). Opportunities of choices can
facilitate the feeling of autonomy. However, choices can only have positive effects when
they are attributed personal significance. If people don’t perceive the available tasks or
activities as personally relevant, they won’t experience any autonomy support (Moller
et al., 20006).

Relatedness is the third basic need and describes that people want to belong to others.
It also represents the desire to be supported, accepted, and to be a part of a community
with shared interests and values (Deci & Ryan, 2002). People need good reasons to act
when they do not experience inherent satisfaction. One such reason is feeling related to
other people that appreciate an activity or behavior. The social environment can facilitate
this psychological need “by conveyance of respect and caring” (Ryan & Deci, 2020, p. 1).
This includes the overall social setting in which technology use is embedded in and which
it should support, as well as in-situ support in case of problems with technology use and/or
learning to use it. In either scenario relatedness is linked to building a sense of belonging
and mutual trust, which needs to be established among the involved persons.

Digital technology is often not used due to intrinsic motivation, especially by older
adults (Friemel, 2016). It rather represents an external affordance, which has become nec-
essary for many areas of life (Chiu & Liu, 2017). Hence, aiming to support the skilled and
self-determined use of digital technology requires the consideration of the basic psycho-
logical needs (Ryan & Deci, 2000a).

2.2 Design of the Learning Session
The learning session aims to support the basic psychological needs of older adults while

they gain their first experiences with a tablet computer. Thereby, the session was designed
to incorporate important educational elements and principles. The participation in the
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learning session should foster the engagement with digital devices (e.g., smartphones, tab-
lets) in everyday life (Oppl, 2022).

The learning session is conceptualized based on experiential learning according to Kolb
(1984) and applies a game-based learning approach using entertainment games on tablets.
Studies show positive motivational effects of games in learning sessions (Connolly et al.,
2012; Sung et al., 2017). Furthermore, previous studies indicate that playing entertainment
games (e.g., puzzles, memory, sudoku) allows positive first experiences with tablets for
older adults and positive effects on the engagement with touchscreen-based technologies
(Oppl, 2020; Springett et al., 2018). However, solely relying on the effects of gaming is not
sufficient for fostering positive learning experiences. Individualised support (in terms of
support adapted to the current needs of the learners) is necessary especially in the begin-
ning of the game-based tasks and when problems occur in the course of interaction (Oppl
& Stary, 2020).

In a previous study (Oppl & Stary, 2020), sets of two persons were asked to play
together on one tablet with the intention that this setting might encourage them to sup-
port each other. However, it turned out that gaming without help from a more experienced
facilitator is challenging for early beginners and can lead to frustrating experiences in cases
of problems (insufficient satisfaction of the need for competence). The participants tried
to seek help from the observing investigator when problems occurred. While participants
appreciated the presence of a second novice (need for relatedness), mutual peer help was
not always sufficient for enabling successful tablet interactions. Hence, the present learn-
ing session is designed for two participants and one facilitator for providing individualised
support.

Support adapted to the current needs of the learners can be addressed through Scaffold-
ing, a support method that describes how to provide “temporary support [...] for the com-
pletion of a task that learners otherwise might not be able to complete” (van de Pol et al.,
2010, p. 272). Scaffolding is an “interactive process” between a facilitator and a learner
“who both participate actively in the process” (van de Pol et al., 2010, p. 274). The learn-
ers should work as independently as possible on tasks adapted to the “current level of [...]
performance.” For providing adequate tasks, diagnosis of the previous experiences and
the level of competence is needed. The support during the learning experience should be
adapted to the needs of the learners and reduced over time aiming to complete the task as
independently as possible (van de Pol et al., 2010). Thus, Scaffolding can address all basic
needs: The adapted tasks and support should foster successful learning experiences aim-
ing to satisfy the need for competence and relatedness. Furthermore, completing the tasks
as independently as possible can support both the need for autonomy and competence. In
the learning session, facilitators closely observe the actions a learner takes towards accom-
plishing a given task. In case of evident confusion or actions that would inhibit task accom-
plishment, facilitators intervene with the least invasive measure appropriate in the observed
situation. This can range from asking guiding questions over hinting at potential resolu-
tions to demonstrating steps to progress further towards task accomplishment. The neces-
sary level of support might vary during the process and thus needs to be adapted accord-
ingly—this dynamic adaption is referred to as “fading” (van de Pol et al., 2010).

Figure 1 visualises the procedure of the game-based learning session with the different
elements. While the inner circle describes the activities of the participants (represented
by ellipses and referring to the activities described by Kolb (1984) in his work on experi-
ential learning), the outer circle shows the methods used by a facilitator for fostering suc-
cessful learning experiences. In the inner circle, solid arrows indicate transitions between
activities that are designed as part of the learning section. The dashed arrow between

@ Springer



S.Oppl et al.

Diagnosis Scaffolding

7

Game selection

Playing on the tablet
based on the prior
experiences
\

>
Experimentation
Scaffolding Debriefing
Abstraction <

’
/
!
/
\
\
\
\
\

Fig. 1 SDT-informed learning session (Oppl, 2022)

“Experimentation” and “Game Selection” indicates the option of repeating the learning
section with different, e.g., more complex, games. The arrows linking the outer with the
inner circle indicate which methods (in the outer circle) are deployed by facilitators in the
different activities (in the inner circle).

The following list describes the procedure, and the elements with references to the basic
needs are listed in parentheses. The implementation of all design elements by a facilitator

should enable the consideration of all psychological needs during the participation (Oppl,
2022):

e Game selection: The participants get a list of different entertainment games for choos-
ing one based on their interests (autonomy support). The list fits the prior experiences
with interactive digital technologies identified in a preliminary diagnostic interview
(competence and relatedness support). For early beginners, the list consists of simple
games that are familiar from experiences in the non-digital world (e.g., Puzzle, Sudoku,
Memory).

e Playing on the tablet: Participants play the game as autonomously as possible. How-
ever, the facilitator applies Scaffolding (van de Pol et al., 2010) as a support method
in cases of problems and during the start of the game. The aim is to achieve successful
and independent gaming experiences on the tablet without feeling challenged too much
or too little (competence, autonomy and relatedness support).

e Reflection & Abstraction: According to Kolb et al. (2018), for transferring the learning
experiences to other contexts, learners need to both, reflect on these experiences and
draw an abstract conclusion. The facilitator supports the process through Debriefing
questions based on Walther (2013) which also fulfil a feedback function (competence
and relatedness support).

e Experimentation: For applying the prior learning experiences, the participants inter-
act with the tablet again through gaming or experimenting according to their interests
(autonomy support). The facilitator assists by applying Scaffolding for fostering suc-
cessful experiences (competence and relatedness support).
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The cycle can be implemented several times in order to be adapted to the needs of the
learners.

Facilitators were prepared for their role with respect to two aspects: Methodologically,
they were introduced to the fundamental concepts of diagnosing, scaffolding and debrief-
ing and how these concepts could be implemented practically in the specific context. Con-
tent-wise, they were asked to get accustomed to and gain practical experiences with the
games offered to the participants, in order to be able to support them in case of questions
and recognize evident problems via observation of gameplay. A more detailed account on
the role and activities of the facilitator in the learning setting is given in (Oppl & Stary,
2020).

3 Methodology

The present study followed a longitudinal qualitative approach and took place in the years
2018 and 2019. To recruit participants for the study, we used purposeful sampling, which
is a sampling method that sets out to identify and select information-rich cases for the most
effective use of limited resources (Palinkas et al., 2015; Patton, 2002). Given the research
question, the sample of interest was older adults with little or no experience in the digi-
tal domain. 33 participants were recruited through the Association for Elderlies in Upper
Austria (Oberosterreichischer Seniorenbund). The association represents a large number of
elderly members in retirement age. We called for senior citizens without any or only ini-
tial experiences with touchscreen-based technologies in the Association’s magazine. More
specifically, the inclusion criteria were age (> 60 years) and lack of regular use of digital
devices, i.e., either not owning a touchscreen-based digital device (like smartphone or tab-
let) at all or having little experience and not feeling confident in using it. In line with SDT,
the second inclusion criterion was not tied to the objective availability or lack of certain
competencies, but the individual perceptions of their own experiences and competencies.
All those who volunteered and stated that they met these requirements were invited. Using
the selection criterion of self-reported non-confidence—in line with qualitative standards
(Levitt et al., 2018)—represents a purposeful decision to focus on a very specific group
of individuals who are of theoretical interest for our study. A total of 33 senior citizens
aged between 60 and 88 years participated voluntarily and without payment. All of them
described themselves as early beginners or inexperienced with touchscreen-based technol-
ogies as smartphones or tablets in an initial telephone call. The cohort included 23 women
and 10 men. Each of the participants provided informed consent to contribute to our study
for the respective processing of data for anonymised presentation.

We describe the collection and analysis of the data in the following two sub-sections.
In line with the research question of the paper, the aim of the data collection and anal-
ysis was finding out about both people’s motivational pathways to engage with interac-
tive digital technologies and individual impact factors influencing sustained motivational
changes. Therefore, we needed to investigate (1) the motivation to use digital technology
before participating in the learning session, (2) the satisfaction of the basic needs during
the participation, and (3) the motivational changes after the participation. The qualitative
research approach was necessary to achieve a comprehensive and in-depth understanding
of the influences of a SDT-informed learning session and factors influencing the engage-
ment with digital technology in older adults.
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3.1 Data Collection

Based on the design of the learning session, we invited the participants in pairs. Some
of them knew each other as friends or couples, some met for the first time during the
session. Older adults may be considered a group more difficult to reach for studies on
digital topics than other age groups. For such groups, qualitative research tries to estab-
lish research setups that allow for “safety in numbers” (Kitzinger, 1994): “Not only does
safety in numbers make some people more likely to consent to participate in the research
in the first place (‘I wouldn’t have come on my own’) but being with other people who
share similar experiences encourages participants to express, clarify or even to develop
particular perspectives” (p.112). The wish of some participants who suggested to come
with friends or family members seems to express such a longing for safety in numbers
and hence the suggestion was accepted. If participants came on their own, they were
paired with another participant who they did not know in advance but who nevertheless
shared the experience of feeling unfamiliar with digital devices. This relational setup
was intended to make participants feel more comfortable and relaxed, and to establish
a sense of relatedness and belonging from the very beginning. Facilitator training took
place in the weeks before the survey based on the guidelines of the learning session and
involved both social as well as content aspects as described above and in (Oppl, 2022).
Two other persons were present at each survey: One was responsible for technical tasks
such as audio and video recordings. Additionally, the first author of the paper conducted
the interviews and created observation protocols during the learning session to identify
critical points in the process (e.g., confusion, experienced events of success, etc.). Video
recordings of the overall learning setting and screen recordings of the tablets were made
during the interactions to allow for detailed ex-post analysis of the process.

Each encounter started with a semi-structured interview, which aimed to find out
about prior experiences with interactive digital technologies (e.g., smartphones, tablets),
the attitudes towards such technologies, and the satisfaction of basic needs during prior
experiences, if there were any. The interview started with a closed opening question
regarding interest in using digital technology to set the overall context. We then used
open questions to identify both the current motivation to engage with new technologies
and fulfilment of the basic needs. Thereby, the formulation of the questions was inspired
by a German-language questionnaire addressing interest and basic needs according to
SDT (Wilde et al., 2009). The interview included open questions on.

Previous experiences and the current use of smartphones or tablets.
Interest in engaging in devices like smartphones or tablets.
Perceived competence related to the use of smartphones or tablets.
Perceived autonomy related to the use of smartphones or tablets.
Perceived pressure related to the use of smartphones or tablets.
Perceived relatedness / availably and quality of support.

After finishing the interviews, the facilitator carried out the learning session accord-
ing to the design guidelines. The implementation took about 30 min. The first author
conducted observations with a focus on expressions of the fulfilment of psychological
needs, fun, and interest during the participation. This included taking notes about suc-
cesses and failures when interacting with the tablet in an observation protocol. After the
learning session, the first author conducted an interview with each participant. To avoid
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biases in the answers, the participants were interviewed separately. The semi-structured
interview was similar to the initial interview described above. However, instead of
addressing using digital technology in general, the questions focused on the experiences
made during the participation in the learning session. The aim was to find out about the
satisfaction of the basic needs, fun, and interest during the learning session.

Around three months after the participation, we conducted a further semi-structured
telephone interview with each participant. This telephone interview aimed to investigate
sustained motivational changes in relation to interactive digital technologies triggered by
participation. Furthermore, we explicitly assessed potential attitudinal and behavioural
changes and asked about the interest in dealing with such digital devices to be able to make
a comparison with the situation before participation.

3.2 Data Analysis

The data analysis was carried out in two steps:

The first step was based on two Thematic Analyses as described by Braun and Clarke
(2006). Thematic Analysis as a qualitative analysis method is suitable for investigating
people’s experiences and perspectives in-depth. In line with the method, which allows for
both inductive and deductive procedures (Braun & Clarke, 2006), we adopted a two-stage
process: First, we used SDT as an analytic framework for investigating the satisfaction
of basic needs in a deductive analysis. For preparing the data, all interviews, the video
recordings of the learning sessions as well as the observation protocols created during
these sessions were transcribed in full. In line with Braun and Clarke’s (2006) procedure
description, the themes were determined a-priori based on SDT as a theoretical framework
(“autonomy”, “competency”, “relatedness”). These themes were then used for coding the
fully transcribed interview data (e.g., code “not able to autonomously use one’s own mobile
device” was used to code instances of interview quotes indicating negative perceptions of
the theme “autonomy”, such as (translated from German) “I would be interested in really
using my device, but whenever I try, I fail and then need my children’s support—which is
annoying for me as well as for them”.). The comprehensive code book and the coded raw
data is available as an open dataset on Zenodo. '

Second, we identified observable changes in motivation, behaviour or attitude in an
inductive analysis approach (i.e., without a pre-defined analytical framework). The combi-
nation of interview and observational data allowed for a comprehensive picture on the sat-
isfaction of basic needs during participation. A prominent example for a theme that could
be identified inductively is the role of scaffolding during the gameplay and experimenta-
tion phases in the learning sessions. Examples for this theme and further identified topics
can be found in Sect. 4.2.

The second step of data analysis was based on typology development as proposed by
Kuckartz (2016). We used the procedure proposed by Kuckartz (2016) to conduct a further
analysis of the transcribed data to identify potential individual influence factors and needs
that affect the impact of the learning support measures. More specifically, we analysed
the themes identified in the first step with the aim of developing a typology of different

! Oppl, (2023). Dataset for study "The power of a human bridge: motivating older adults to long-term
engagement with touchscreen devices in a SDT-based learning session" [Data set]. Zenodo. https://doi.org/
10.5281/zenodo.10374027
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participant characteristics. A type-based presentation of the research results allows iden-
tifying similarities and differences between the cases (Kuckartz, 2016). The generation of
the typology enabled analysing the motivational changes in engagement with digital tech-
nology based on individual impact factors beyond the basic need satisfaction during the
participation. The identified types and examples for the delineating themes are described
comprehensively in Sect. 4.4.

4 Findings

The data analysis led to the identification of several themes related to (1) the motivation
to engage with digital technologies (especially smartphones, tablets) before the participa-
tion in the learning session, (2) the satisfaction of the basic needs during the participation,
and (3) the behavioural and attitudinal changes three months after the participation. We
detail the results for the three aspects in the following sections and thereby illustrate differ-
ent pathways of motivational change. The resulting typology identifies factors that explain
whether or not participation in the learning session results in sustained impact and in an
increased engagement with new digital technologies over time.

As described above, the purposeful sampling strategy (Palinkas et al., 2015; Patton,
2002) reached out to address older people without or with very limited prior experience
with touchscreen-based technologies and not feeling competent with using digital devices.
Actual experience or already existing competence was not included as an inclusion crite-
rion. All of the 33 individuals who volunteered to participate in the learning experience
indicated in the beginning to feel completely or largely inexperienced in dealing with digi-
tal devices. As such, the sampling procedure reached participants that were of theoretical
interest for the study (Levitt et al., 2018). Figure 2 depicts important steps in data col-
lection and analysis of the longitudinal qualitative research design and gives an overview
of different pathways of motivational change concerning the engagement with new digital
technologies. The uppermost part of the figure delineates the motivational starting point of
the participants; it allows to differentiate between those (inexperienced) participants who
described themselves as motivated to engage with smartphones or tablets already in the
beginning and those who did not. Given that participants needed to show personal initia-
tive by responding to the call for participation, one might assume that overall participants
in the sample could be more motivated to engage with digital technology than many of
their peers. However, as the interviews showed, the sample also included participants who
did not actively volunteer for participation but who were registered by others, such as fam-
ily or friends.

In addition to the expression of subjectively felt motivation, Fig. 2 also considers a
more objective criterion, which details whether the participants already were in pos-
session of a device before participating in the learning session or not. In combina-
tion with prior motivation this allows to distinguish between different groups. Among
those who were not motivated some already possessed a digital device while others
did not. There was less variation among those who expressed motivation before-hand:
all of the participants in the sample, who indicated to be motivated, already possessed
a device prior to participation. In principle it is thinkable that there is another group,
not reached by the sampling strategy, consisting of motivated individuals who do not
possess a device (e.g. because they cannot afford it or have not yet purchased a device).
This group was not reached in this research. The final distinction in Fig. 2, shown in
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Fig.2 Pathways of motivational change and stability

the lowermost part, is based on the assessment of motivation three months after par-
ticipating in the SDT-informed learning session. Each participant can be assigned to
one of the pathways of motivational change as depicted in Fig. 2.

The numbers of participants presented in Fig. 2 next to each branch in the pathway
reflect the dynamics of motivational change in the sample but should be interpreted
with caution as the research is qualitative in nature and does not claim to be repre-
sentative of elderly people in general. One objective of our research is an empirically
grounded distinction of different types of sustained motivational change, which can be
linked to different needs and characteristics of those concerned. What is the impact of
participating in a SDT-informed learning session on sustained motivation for elderly
people? When presenting the results to this question in the following, we illustrate
the claims by quotations from the interviews. Thereby, participants are represented by
numbers (Participant Number=Pxy) to ensure the anonymous representation and an
unambiguous allocation of the data (“P” ... participant, “I” ... interviewer). Since the
interviews were held in German, the quotations were translated as literally as possible.
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4.1 Motivation Prior to Participation

The sample consisted of 33 elderly men and women who described themselves as com-
pletely or mostly inexperienced with interactive digital technologies. In a next step it
was of interest to determine to what degree these participants wanted to engage with
digital technology at all, that is, how motivated they felt before participation in the
learning session. While about one third of the participants indicated to be “motivated”,
two thirds indicated that they were not, which in the current context means that they
stated to be not interested in using interactive digital devices in their daily lives and/or
that they felt that their basic needs were not satisfied (e.g., “I am too old to be able to
learn how to use it”—perceived lack of competence).

Importantly, there was little overlap of the subjective expression of interest with
the actual possession of an interactive digital device, which might be interpreted as a
more objective manifestation of interest. 22 out of the 33 participants already owned
a device before participating in the learning session. All participants who indicated in
the beginning to be subjectively motivated to use the technology in their daily lives,
were already in possession of a device. Out of the 23 participants who said that they
would not be motivated, about half (11 participants) did not own a smartphone or tablet.
The other half, however, was not motivated despite owning a device. The interviews
highlighted that the reasons and ways of acquiring such devices are manifold. While
some participants bought a device based on their own initiative and without external
affordances (e.g., P3, P16), others came into the possession less willingly. Several par-
ticipants reported that they received a device as a present or that family members had
a strong influence on the purchase (e.g., P4, P14, P18). Others experienced pressure to
use such devices due to external events. P1, for example, inherited the smartphone of
her deceased husband who had taken care of all the couple’s digital matters. Thus, his
death forced her to cope on her own, although on principle she was not interested in
engaging with the device. Other participants reported to have won a tablet in a lottery
(P32) or to have bought a smartphone upon recommendation by a shop assistant (P13).
Possession of a device hence often was not self-determined.

As already mentioned, all those in the sample who self-described as motivated prior
to the learning session already possessed a device before participation. Thereby, some
reported on motivational change and development before responding to the call for par-
ticipation. P15, for example, reported on an initial pressure of family members to buy
a digital device, but over time he had become engaged with the device in a self-deter-
mined way, which then was visible at the time of participation. He showed great inter-
est and enjoyed using it. Thus, he could be characterized as being motivated already
before participation (despite still labelling himself a digital beginner). P4, in contrast,
who like P15 had acquired a device upon family pressures—never developed any enthu-
siasm for the device and hence was characterized as being “not motivated” at the time of
the learning experience. He used the smartphone just to make phone calls and felt over-
whelmed by the additional functions of the device, which he felt unable to use.

Overall, the sample covered a broad range of participants differing with regard to
their initial motivation and contact with digital devices. To what degree could such dif-
ferent groups (and particularly those indicating to be hardly interested) be reached via a
game-based learning session designed to address the basic human needs of competence,
relatedness and autonomy? And to what degree would such an experience result in long-
term motivational change?
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4.2 Motivation and Need Satisfaction During Participation in the Learning Session

The interview and observation data collected during and immediately after participation
gave a comprehensive picture with regard to need satisfaction, fun, and interest experi-
enced in the learning session designed in consideration of game-based learning and prin-
ciples of self-determination theory. All interviews were conducted in the absence of the
facilitator to avoid participants holding back negative feedback out of politeness. Neverthe-
less, the participants’ overall evaluation of the learning session was uniformly positive; all
participants reported that it was good fun and an interesting experience for them. In the
following analysis, more detailed insights with regard to the design elements are presented.

4.2.1 Game-Based Learning

We observed fun and joy during gaming, especially after successfully mastering a game
round. In such situations, the participants smiled, laughed, or spontaneously showed
other expressions of joy (“great”; “I have made it”). The interviews also indicated
explicit openness towards the game-based approach:

P8: “It is nice to learn how to deal with such devices through games.”

P25: “It is the right way to learn new things through games.”

P26: “It is the same with kids. Starting with games before it becomes more con-
crete. It is funny.”

However, some participants, indicated a preference for a learning session without
games as the following quotations show:

P12: “Learning without games would be more interesting for me. I would like to
know what else I can do with such devices.”

P2: “I would prefer a little more focus on the problems with the own device.”

P28: “Everything was fine and pleasant. However, games are not my world.”

When it comes to the satisfaction of the basic needs as suggested by self-determi-
nation theory, the interview and observation data indicate varying levels of fulfilment
while interacting with the tablets as detailed in the following paragraphs.

4.2.2 The Need of Relatedness

A particularly consistent picture emerged with respect to the need for relatedness: The
interviews and observations revealed that this need was satisfied for all participants except
for P26, a 62-year-old man who experienced a lot of difficulties during gaming. The facili-
tator did not give support in the final part of the game, because she did not realize that
the participant needed help. The facilitator thought that the participant wanted to solve the
problems on his own because he did not actively seek help. However, the interview showed
the opposite: P26 had expected more support and felt left alone. Apart from this single case
of inadequate implementation of the scaffolding approach, all other participants were satis-
fied with the support provided by the facilitator. The following quotations from the inter-
views illustrate that the satisfaction of a need for relatedness, implemented by successful
scaffolding, is crucial for positive learning experiences and wellbeing:
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P1: “The facilitator contributed to a very relaxed atmosphere. [...] It was very
important that someone was there and gave assistance.”

P6: “It was very important that someone helped in cases of problems.”

P10: “The assistance enabled to cope with the tasks independently afterwards.
[...] It was very reassuring to have a facilitator by my side.”

P32: “It was necessary that the facilitator gave support [...] I would be lost on my

29

own.

Aside the sense of relatedness with the facilitator that emerged ad-hoc in cases of
successful scaffolding, the sense for relatedness could also be instilled via learning set-
tings, in which learners had a prior relationship (e.g., being significant others or friends)
and trusted each other. Such settings of mutual trust appeared to make the participants
more resilient to problems and thus compensate for a lacking sense of competence:

P14: It was great that there were the two of us.*

P2: “The presence of a second person was beneficial for my wellbeing. It was very
positive, that we were playing in such a small group.”

P15: “Yes, this was very important — it gives a feeling of security and builds trust.
I’m happy that I have already progressed this far [laughing]*.

4.2.3 The Need of Competence

Successful gaming experiences and the presence of a facilitator supported feeling
competent, which manifested in statements like: “I can learn it after all” (P12). We
observed numerous successful tablet interactions that filled the participants with joy
(indicated through laughing, smiling, positive statements). The interviews also highlight
references to experiences of competence and mastery:

P1: “I am very satisfied (laughing), yes, very. It was very helpful. I think, I’'m now
more confident in using my smartphone.”
P32: “After help from the facilitator, it worked better.”

However, a few participants had problems in completing the tasks independently and
needed comprehensive support. Hence, although we can assume that the need for com-
petence was satisfied in many cases, we also observed more challenging situations. A
few participants explicitly indicated a lack of felt competence in the interview following
the learning experience:

P24: “The game was too difficult.”
P33: “I have too little experience, so the game was too difficult for me.”

It should be noted though that experienced difficulties are not necessarily equal to
a lack of need satisfaction. A number of participants (P6, P9, P12, P26) experienced
problems and an intensive need for support during gaming, as documented by observa-
tion, but nevertheless expressed satisfaction and a feeling of competence later in the
interview:

P6: “I had a feeling of success.”
P9: “I’'m reasonably satisfied with my performance”
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Overcoming difficulties (even with the help of the facilitator) hence can represent a
highly satisfying experience.

4.2.4 The Need of Autonomy

Many of the participants rated the possibility of choosing a game according to their own
preferences positively:

P6: “It is important to have the possibility of choices.”
P9: “I prefer choosing the tasks myself.”

For some others, choices did not have much meaning:
P14: “I would not have cared if I had not had freedom of choice.”

Thus, the possibility to independently choose a task supported the need for autonomy,
especially for those participants with preferences for choices.

In summary, the analyses suggest that the presence of a facilitator is the basis to achieve
the satisfaction of basic needs during the learning experience: We observed successful tab-
let interactions when scaffolding was implemented adequately. All participants highlighted
the importance of support and care provided by the facilitator for completing the tasks suc-
cessfully and for feeling comfortable. Hence, relatedness seems to be a prerequisite for this
target group before a sense of competence can emerge. Care and support enable positive
overall experiences even when problems in dealing with the tablet arise. Adequate support
often went along with successful tablet interaction and, subsequently, increased feelings of
competence. The interview and observation data indicate that autonomy was less impor-
tant to the learners than relatedness and competence, especially in the beginning. However,
when successful learning experiences made participants more self-confident, they tended
to enjoy more and more interactions autonomously over time. Observations showed that
competence emerged through relatedness when a facilitator provided individualised sup-
port (adapted to the current needs of the learners). Autonomous interaction, in turn, was
achieved when the learners felt sufficiently competent to interact with the device on their
own.

4.3 Motivation 3 Months After Participation

While there were considerable differences in the backgrounds and motivational starting
points of the participants, there were (surprisingly) little variation in terms of experiences
reported and observed during the learning episode. Most of the participants enjoyed the
experience and described the learning experience in a manner that reflected need satisfac-
tion. But how lasting would the positive experience be and would it result in sustained
changes in motivation? To consider this question, three months after participating in the
SDT-informed learning session, we conducted telephone interviews to identify behavioral
and attitudinal changes concerning the engagement with interactive digital devices. Partici-
pants had to report on positive shifts in attitudes or behavior to be classified as motivated.
Hence, “motivated” in this context is operationalized by statements that show that partici-
pation in the learning session triggered either.
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The acquisition of a device.
The participation in further learning sessions, or
The expression of increased interest in/openness towards using touchscreen-based tech-
nologies in the near future, or

e The expression of better need satisfaction, such as an increased (feeling of) competence
or a more self-determined use of an interactive digital device.

P10, for example, reported that her interest in buying a smartphone had increased to a
degree that she currently was looking for a good offer in advertising brochures. Similarly,
P12 told us that she had started using the tablet and smartphone of her daughter regularly
to gain more experience before buying a device of her own. The reported behaviors mirror
clear instances of a motivational shift.

The lower part of Fig. 2 depicts different pathways of motivational change, or stability
respectively. Before turning to a more in-depth discussion of these developments over time,
we want to summarize a further insight from the telephone interviews, where participants
were invited to look back upon their experiences during the learning session and share
their evaluations, impressions and memories. What participants considered particularly
noteworthy were instances of a satisfied need of relatedness, which enabled feelings of
competence. They highlighted the pleasant atmosphere as well as the support and care they
experienced in the context of a positive learning situation. Hence, data from the telephone
interviews support the finding of the importance of feeling related when elderly people
have their first experiences with new technologies.

4.4 Pathways of Motivational Stability and Change Over Time—A Typology

Figure 2 illustrates the motivational pathways as observed in the sample over time. Follow-
ing the procedure of Kuckartz (2016), we identified different types and subtypes of devel-
opment and in the following we discuss them in detail. Thereby, we address an additional
factor interacting with basic need satisfaction during the learning experience in affecting
long-term motivation. Neither need satisfaction nor already having owned a device earlier
provides a complete explanation of whether a long-term change in motivation occurred.
The possession of a device does not necessarily increase the motivation to engage with it,
and the basic psychological needs were fulfilled during tablet interaction for virtually all
participants. The data show that participants of all types can have positive experiences with
an interactive digital technology during a SDT-informed learning session. However, the
sustained effect depends on a further type-specific individual factor, namely the perception
of subjective significance of the technology’s use in one’s daily life.

Type 1 (“The Unconvinced”) perceives no need to use digital technologies. Participa-
tion in the learning session is sometimes based on curiosity to get a first impression of
the new technologies, but in other cases is due to pressure of relatives or friends. While
participation in the learning session mostly is evaluated positively, it does not influence
the subsequent engagement with digital technologies in a sustained way due to a lack of
perceived subjective relevance. P9 (male, 76-year-old) is an example for Type 1: he owns
a mobile phone without a touchscreen explicitly designed for seniors. He also has a com-
puter. Despite positive experiences during the learning experience ( “I’m reasonably satis-
fied with my performance”), he is not interested in any other new technologies as the fol-
lowing quotation shows:
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P9: “I will never use a smartphone.”

I: “Why?”

P9: “Because I don’t want to [...]. I don’t want to learn anything new. [...] I don’t
need it.”

P9 is not willing to invest time in learning to operate interactive digital devices; he sees
no added value for him and so is not further interested. Similarly, P22 explains that par-
ticipation was very funny and that she would be willing to participate again, but also that
she simply is not interested in technology. Another participant of this type (P4) justifies his
lack of interest with reference to feeling pushed towards using a smartphone, which was the
wish of family members but not his own.

Type 2 is willing to engage with digital technologies because of perceived subjective
relevance, but has not yet made many experiences in this field. The reasons for the per-
ceived subjective relevance, however, can differ.

Type 2a (“The Pressured”) perceives an immediate need to use digital technologies
based on external circumstances. Using a tablet or smartphone is unavoidable and leads
to an urgent pressure to deal with it. Participants of this type are not genuinely interested
and had hardly any contact with touchscreen-based technologies. In cases of prior experi-
ences, basic needs remained unmet. Due to the experience of an immediate need, the learn-
ing session can influence the motivation to use digital technologies positively. P1 (female,
79-year-old), after the death of her husband, feels pressured to learn how to handle the
smartphone. She has no prior experiences because her husband used to take care of all mat-
ters that required engaging with a digital device. Since his death she needs to manage all
tasks on her own. The following extraction of the interview illustrates the characteristics of
type 2a who initially showed little interest:

P1: “Either I'm too stupid or too old to learn it.”
I: “Are you interested in smartphones?”
P1: “No, it is just necessary [to use them].”

For P1 the learning session constituted a positive experience that in combination with
the perceived personal relevance for her life, caused a shift in motivation:

P1: “The young man (facilitator) motivated me. [...] Everything works better with
the smartphone now.”

P1 highlighted a more self-confident and motivated use of her smartphone in the tel-
ephone interview. Three months after the learning session, she was able to use more func-
tions without assistance. While P1 represented a minority within the sample, it is very
likely that this type is rather frequent in society. Besides private experiences, such as the
death of a partner, collective experiences such as the Covid-19 pandemic can cause an
immediate (initially unwelcome) need to deal with the technology. Low-threshold support
seems to be particularly valuable in such situations.

Type 2b (“The Curious”) experiences no immediate need for using digital technology
but is aware of potential benefits for everyday life. Participants of this type show initial
interest in new technologies because of their potential importance in future. There is no
or little prior experience with touchscreen-based technologies. In cases of first prior expe-
riences, basic needs were largely unmet. Due to the awareness of potential benefits, the
learning session can positively influence the motivation to use digital technologies. P12
(female, 84-year-old) owned a mobile phone without internet connection and touchscreen.
She, however, was aware of a potential added value of using more advanced digital devices
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and highlighted her wish to communicate with her grandchild living abroad via the inter-
net. As such, she stated moderate interest in smartphones or tablets, although she saw no
immediate need to use a smartphone or tablet before participating in the learning session:

P12: “In principle, I do not need it.”
In the learning session P12 came into contact with the technology in a satisfying way:

P12: “T was shown how to use these devices so well here that I might buy one in the
future. [...] I felt well when getting support.”

As a consequence, three months after the learning experience, P12 reported to regularly
practice and use the tablet and smartphone of her daughter; she also planned to eventually
buy such a device of her own.

Type 3 (“The Convinced”) already has made first experiences with using digital tech-
nologies beforehand. Individuals of this type regularly use at least some functions of a tab-
let or smartphone in a self-determined way. There is comparatively high interest in technol-
ogy and awareness of its usefulness, due to personal and relevant experiences using digital
devices. Not all basic needs were sufficiently satisfied in prior contacts with the technol-
ogy (e.g., need for relatedness: family members are not always available when problems
occur; or need for competence: new challenges lead to uncertainty). The learning session
stabilises the motivation to engage with digital technologies and strengthens the already
self-determined use of several functions of a smartphone or tablet. P15 (male, 80-year-
old) illustrates the characteristic of this type. He used several functions of his smartphone
and tablet independently and regularly, even before participating in the learning session.
Nevertheless, he described himself as a beginner and thus not very competent in using the
devices when registering to participate. Originally, he had started using the device upon
family pressures but over time had developed a more autonomous, self-determined use. For
him, participation allowed for a reassuring experience and at the end, he felt encouraged
and proud:

P15: “I'm glad that I’'m more advanced than others of my generation.”

In summary, longer-term, sustained changes in motivation triggered through a SDT-
informed learning session depend on the degree to which participants experience a per-
sonal relevance of using the technology in their daily lives. Type 1 experiences no sus-
tained changes in motivation because of a lack of perceived relevance. Individuals of type
2 experience positive and enduring changes, although for different reasons (immediate
need for type 2a vs. perceived potential for type 2b). Importantly, the examples told by the
participants of this type once more refer to the important role of a need for relatedness:
when mastering a digital device allows connecting to significant others (such as family
members abroad) or to engage with society more generally, thereby strengthening a sense
of belonging, this can constitute a motivation for change. Type 3 is already interested and
motivated when participating although basic needs might not be fully satisfied (or reported
as such). The participation preserves and stabilises the existing motivation without funda-
mental changes in such cases. A lack of change in this group hence is a good sign as it sug-
gests continued and even strengthened motivation. Importantly no individual in this group
lost interest or showed reduced motivation after participation in the learning session.
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5 Discussion

We investigated the influence of a SDT-informed learning session on the longer-term moti-
vation of older adults to engage with interactive digital technological devices. In the follow-
ing, we discuss the findings with respect to two major aspects that emerged in our study:
the effects of the design elements of the learning session (as described in Sect. 2.2) and the
individual factors influencing the motivational changes to engage with digital technologies.

5.1 Discussion of the Design Elements in the Learning Session

Our investigations show that the game-based learning session reported by Oppl (2022)
successfully enables the fulfilment of basic psychological needs as described by Ryan and
Deci (2020) during participation. Overall, the present findings also are coherent with litera-
ture describing an openness of older adults to digital games (Kaufman et al., 2014; Wang
et al., 2011), although some participants stated that they were not interested in games.
From a SDT-perspective, a learning session with the option of participating without play-
ing games could be preferred by parts of the target group, thereby addressing the need for
autonomy and the interests of individuals lacking gaming affinity. Although the present
study confirms that gaming is an appropriate method, we assume that this design element
could also be supplemented or replaced according to the preferences of the participants.
However, it is not always easy to recognise an individual’s gaming affinity: Several partici-
pants showed reservations about the game-based learning approach in the beginning. After
a while, they changed their point of view and showed joy in playing. However, a few did
not develop enthusiasm for playing.

In most cases, playing games led to successful experiences with the tablet because of
the successful implementation of a scaffolding approach (van de Pol et al., 2010): Nearly
all participants highlighted well-being during participation because of such individual sup-
port, feedback, and care of the facilitator. These aspects had a positive impact on satisfy-
ing the need for relatedness. Data indicate that individualised support was crucial to foster
both the feeling of relatedness and competence. Additionally, being given tasks that cor-
responded to previous experiences were crucial for successful experiences, which is also in
line with SDT (Deci & Ryan, 1985). Scaffolding facilitated users or participants to engage
in aligned or demonstrable tasks, based on the diagnosis of participant’s current compe-
tence. Van de Pol et al. (2010) describe diagnosis as an essential component of scaffold-
ing: “[...] one must first determine the student’s current level of competence. Only with
such knowledge can the support to be provided be adapted to the student’s level of learn-
ing [...].” Furthermore, scaffolding enabled an autonomy-supportive environment because
the facilitator could recognise the participant’s preferences and needs allowing independent
interaction. Autonomous tablet interactions usually followed successful learning experi-
ences as a result of individualised support.

Based on the observation and interview data of the present study, we hypothesize
that feeling related was the decisive factor for the well-being of the participants. Not
fully meeting the need of competence (because of difficulties when interacting with the
tablet) or autonomy (e.g., because of lacking playing affinity) could be compensated
through an ad-hoc sense of relatedness with the facilitator or with peers. Relatedness
thus mitigated deficiencies in perceived competence or autonomy, so that these deficien-
cies did not have much influence on the overall evaluation of participation. However,
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from our experience, the relationship with a facilitator should not be considered easily
replaceable by relatedness among peers. A facilitator’s task is to recognize dissatisfac-
tion and react adequately, which in turn supports participants to gradually move into the
community of users. Such supportive behaviour, by both, facilitators or co-learners, and
collaboratively trying to solve problems fosters satisfaction of the need for relatedness
which appears to act as a catalyst for satisfying the other basic needs: Feeling related
triggered through care and recognition of individual needs was a prerequisite for posi-
tive learning experiences and progress (feeling competent). Feeling competent is in turn
relevant for being able to interact with a digital device without external guidance. Thus,
the participants moved towards more autonomy when tasks could be completed suc-
cessfully instead of being autonomous during the whole learning experience. While the
participants differed in the perceived importance they put on each of the needs and in
the degree to which they experienced their satisfaction, virtually all of them reported on
instances of fulfilment.

5.2 Discussion of Individual Impact Factors on Sustainable Motivational Changes

The data show that the influence of the learning session on sustained motivational
change in the engagement with digital devices could not be explained only in terms
of need satisfaction during participation. Hence, it is crucial to differentiate between
the motivation during participation and the motivation to engage with digital technolo-
gies in daily life in general. The typology described in Sect. 4.2 highlights factors influ-
encing the behavioural and attitudinal changes after participating in a SDT-informed
learning session. Type 1 (“The Unconvinced”) can experience far-reaching fulfilment
of the basic needs when accomplishing the tasks during the learning session. However,
the participation does not lead to significant changes because of a lack of perceived
subjective relevance of technology use in one’s own life. Hence, the learning session
does not address the perceived relevance of technology use for type 1. According to
the taxonomy of motivation based on Ryan and Deci (2020), type 1 can be described as
“amotivated” due to a “lack of value” or “nonrelevance”. This raises the question on the
extent to which it is possible to reach a person of type 1 with such an intervention. Real-
life tasks or use cases could potentially trigger the missing subjective relevance. If other
tasks could address the perception of subjective relevance, it would be possible that type
1 needs to be split into two subtypes, distinguishing those people who can be reached
via a scaffolded learning session from those who cannot be reached.

In contrast to type 1, type 2 perceives a subjective relevance of digital technology
use. They show similar behaviour but can be distinguished in type 2a (“The Pressured”)
and type 2b (“The Curious”), depending on the reason for the subjective relevance.
For both subtypes, participating in a SDT-informed learning session can trigger posi-
tive long-term behavioural or attitudinal changes. While type 2a perceives an immedi-
ate need or pressure to use new technological devices, type 2b is interested because of
expected potential benefits without perceiving an immediate need. Data indicate that the
internalization process of the underlying values (Ryan & Deci, 2000b) is more advanced
for type 2b than for type 2a, which experiences higher external pressure.

For type 3 (“The Convinced”) it is not clear wether the engagement is based on indi-
vidual interest (intrinsic motivation) or an already concluded internalisation process
(extrinsic motivation). According to Deci & Ryan, the distinction between extrinsic and
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intrinsic motivation in such cases “is merely a teleological aspect” because both can be
experienced as self-determined (Deci & Ryan, 1987). It is important to understand that
type 3 is already motivated in a self-determined way. Hence, the participation in the
learning session does not have a decisive influence on behaviour or attitude, as is the
case for type 2. Data indicate that type 3 individuals participate mainly driven by their
interest and/or to find confirmation of own competences.

6 Conclusion

The research presented here addresses the challenges that arise from differences in tech-
nology use for older generations. Although digital adoption is rising among older adults,
engagement in digital technologies in general is less present in this group (Statista, 2019;
Stone et al., 2017). Approaches to understand how to support older adults’ motivation to
engage in new digital technologies by addressing their individual needs have not been
reported so far. The present study contributes to closing this gap by investigating how older
adults can be supported in developing sustained motivation to engage in digital technolo-
gies from a SDT perspective. Specifically, we aimed to identify potential individual impact
factors that need to be considered when assessing the effects of learning support measures
in this field. We implemented a longitudinal study approach to identify both people’s moti-
vational pathways to engage with touchscreen-based technologies and individual impact
factors influencing sustained behavioural and attitudinal changes triggered by the participa-
tion in a SDT-informed learning session.

The study examined 23 women and 10 men, who volunteered to participate. It might
be considered surprising that more women than men registered for the learning session as
gender stereotypes commonly attribute less technological interest to women. Our analyses
do not allow for easy interpretation of this gender imbalance. Further studies are needed
to find out whether this was a peculiarity of the study (e.g., due to gender imbalance in the
addressed target group) or whether women generally are more open to participate in such
learning sessions. For the latter, different reasons are possible (e.g., less anxiety to expose
oneself in such formats, or less perceived advancement in using technologies compared to
men) and should be further examined.

The findings show that a game-based learning approach combined with scaffolding as
an individualized support method enables basic need satisfaction according to SDT. We
found that adaptive and individual support during the whole learning session is essential
for facilitating need satisfaction. Specifically, feeling related through care, recognition of
individual needs and an atmosphere of collaboratively solving emerging challenges among
the participants and the facilitator appears to act as a catalyst for the satisfaction of the need
for competence and autonomy. Hence, well-being of older adults in such learning sessions
depends especially on satisfying the need for relatedness; facilitators can build a “human
bridge” that results in lasting motivational effects. The game-based learning approach is
mainly motivating for people with a general gaming affinity. People who refuse games
should be given alternative tasks that match their interests. A detailed investigation of non-
game-based tasks and their motivational effects should be addressed in future research.

A central finding is that behavioural and attitudinal changes triggered through a SDT-
informed learning session potentially depend on type-specific factors. We derived a typol-
ogy with four different types from our data that describe different pathways of change with
regard to sustained technology engagement. Based on the typology, although we cannot
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expect positive changes when people don’t perceive any subjective relevance of technol-
ogy use (type 1),, a SDT-informed learning arrangement can lead to significant changes for
both people who perceive an immediate need to engage in digital technologies (type 2a) and
for people who perceive potential benefits in the future without any immediate need (type
2b). Both types perceive some subjective importance of technology use, which is crucial for
changes in behaviour and attitudes. Type 3 is already motivated in a self-determined way
before participating in the learning session. For this reason, we cannot expect to observe
such fundamental differences as with types 2a and 2b. Data indicate a lasting and often
strengthened motivation to engage with digital technologies after participation for type 3.

In summary, the study identified different pathways of motivational change with regard
to digital technology use among older adults over time. Thereby, the findings show that
basic needs satisfaction during a learning intervention is essential to strengthen older
adults’ motivation to further engage with new technologies. Although future research is
needed to fully understand the processes involved, it is suggested that the need for related-
ness has a specific relevance here. Relatedness appears to act as a catalyst for satisfying the
need for competence and autonomy and can be addressed through individualized support
and care. Importantly, however, basic need satisfaction during the intervention will only
trigger longer-term behavioural and attitudinal changes if the technology is perceived as
relevant by those concerned. Based on these findings, it is suggested that learning inter-
ventions designed for this target group need to address subjective relevance to use digital
technologies in everyday life in order to achieve sustained real-world impact. How this can
be achieved is beyond the scope of the present study, but should be addressed in further
research investigating how older adults can be supported vto appreciate the benefits of
technology use.
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