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Using multimedia information
and communication technology
(ICT) to provide added value to
reminiscence therapy for people
with dementia
Lessons learned from three field studies

Background

The prevalence and effects of
dementia

Currently, the German Statistical Insti-
tute predicts an increase of people older
than 65 years from 17 + million in 2015
to 22 +million by 2060 [21]. These num-
bers are alarming, as the likelihood of be-
coming an elderly person with dementia
(PwD) correlates with the age of the indi-
vidual. It is estimated that some 1.6 mil-
lion PwD are living in Germany. In turn,
this number could rise to 2.9 million or
more PwD by 2060 [5]. Dementia is de-
finedasamajorlossofcognitive functions
caused by a distinctive and long-term
functional impairment of the brain [7].
Subsequently, impaired autobiographical
memory function can lead to a loss of
identity [1]. At the moment there is no
known therapy that can stop the progres-
sion or reverse the effects of Alzheimer’s
disease (AD) and although medical re-
searchisworkingtofindacure [19],mod-
ern non-medication-based reminiscence
therapy (RT) is a viable way to preserve
the personhood of PwD.

Activating and occupying PwD via
person-centered RT

In order to counteract the consequences
of the memory decline, modern demen-

tia care and the accompanying research
aim to keep the PwD active and occu-
pied as long as possible and with that to
keep the quality of life (QoL) on a steady
level. This is in line with the person-cen-
tered care approach [12], which propa-
gates to foster and preserve the person-
hoodof the individuals in their day today
care and with that maintain their well-
being. As a consistent measure, RT ses-
sions can elicit various activating effects
(behavioral and/or verbal) that in turn
generate a positive impact on the cog-
nition [22], identity and QoL of PwD.
With reminiscence also being referred
to as an emotion-based intervention, re-
search suggests that it can evoke positive
emotional effects on interest, interaction
and mood as well as reduce unwanted
behavioral effects [6]. To further clar-
ify, the RT approaches mentioned in this
article have no psychotherapeutic aims.
They are equivalent to the German term
“Erinnerungspflege” (e. g [9]). This is im-
portant, becausetheinternationalandthe
German terminologies slightly differ and
the underlying goals andmethods can be
different.

Because the planning and implemen-
tation of RT sessions is time-consuming
and stressful for all stakeholders, the use
of potentially disencumbering multi-
media information and communication
technologies (ICT) accompanying the
entire process, which is a much sought

after request [20], is investigated by
a multidisciplinary research team in the
scientific project Interactive Memories
(InterMem; see [13]). The field research
presented in this article was partially
embedded in the InterMem project in-
frastructure. Additionally, a preliminary
ICT study indicating positive effects
when using surface computers (SC) for
the occupational therapy of PwD was
conducted in 2015 [16].

Research questions and objectives

As the research to date (especially) re-
garding large touchscreen systems in
combination with specific multimedia
content for ICT inRT is scarce, this article
summarizes three similar dementia ICT
studies and aims to generate a common
synthesis to further the understanding
of such systems by addressing a spe-
cific subset of questions. Multimedia
ICT interventions displayed on either
small surface devices (9.7” Samsung
Galaxy Tab A touchscreen tablet PC),
medium surface (32” LG 32LS359S non-
touchscreen TV) or large surface (40”
SC Samsung SUR 40 with Microsoft
PixelSense and touch technology; see
. Fig. 1 for the experimental set-up) and
the accompanying contents were devel-
oped as (potentially) added value for RT
and finally evaluated in the studies. Each
systemaimed at triggering activation and
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Fig. 18 Examples of images used in the studies:a SC aquariumprogram as used in study S1,bpersonalized SCphoto book
as used in study S2, c television display and tablet PC used in study S3

passively or actively occupying the PwD
in slightly different ways while trying to
find an answer to one of the following
main research questions:
4 Study S1: can a multimedia natural

user interface (NUI) program run-
ning on a SC be used to facilitate
enjoyment as an added value, further
evoking reminiscence and activating
PwD? If so, how do the PwD interact
with the different tangible and touch-
based input modalities?

4 Study S2: will personalized multi-
media content being shown on a SC
add value to and be adopted/accepted
as a meaningful asset to RT by the
care personnel as well as the PwD in
a dementia special care home?

4 Study S3: are non-personalized
YouTube (YT) movies (in contrast
to self-filmed movies) presented on
tablet PCs or TVs suitable to evoke
reminiscence and activate PwD and
if so, which option is more effective
regarding the whole process?

Categorizing the research question
outcomes

In order to strengthen the comparability
between studies S1, S2 and S3, the out-
comes answering the research questions
can be classified into the overarching cat-
egories of “reactions to” and “interactions
with” the ICT interventions. Thus, (posi-
tive) verbal statements ornon-verbal ges-
tures and expressions from the PwD are
some of the expected reactions pointing
towards well-being (including emotions
such as joy), reminiscence and interest-
activating effects of the respective sys-
tem as well as the general acceptance
towards it. Adding to that, the interac-

tions between the PwD and the system
itself, between the PwD and the carer
as well as intragroup interactions (where
applicable), indicate if the ICT interven-
tion provides a suitable medium to facil-
itate multimedia RT where the partici-
pants canphysically engagewith and thus
actively choose their own reminiscence
triggers.

State of the art and relatedwork

Augmenting RT with multimedia
ICT

In order to facilitate the planning and
implementation process, enrich the con-
ventional RT aswell as unburden the care
personnel, multimedia RT is thought to
add value to the whole process and all
parties involved. In this respect, a review
[14] has concluded that using multime-
dia ICT to promote reminiscence and
other related activities for PwD can have
beneficial effects.

Next to commercial projects, such as
themediadementia tablet (mediademen-
tia.de), several academic projects besides
InterMemhave addresseddiverse aspects
of multimedia ICT RT in recent years,
most notably the larger scale computer
interactive reminiscence and conversa-
tion aid (CIRCA) project [2, 4].

In ICT approaches to RT, e.g. as re-
viewed by Joddrell andAstell [11], the vi-
sual multimedia content varies from dy-
namic video types to static types, such as
photographs, text or non-moving graph-
ics. The display of the visual contents
usually takes place on small (e. g. smart-
phone, tablet PC) to large-screenedmon-
itors. Furthermore, the auditory chan-
nel is addressed with accompanying au-

dio output, such as background sounds
or music, commonly known songs or
voices. Some systems go beyond mere
audio-video-touchscreeninteractionand
address other sensory channels, e. g. aug-
mented physical objects that additionally
stimulate the tactile sense [10].

To control the multimedia output,
touchscreen user interfaces are used as
input devices in many cases [11]. Going
a step further from, but potentially still
including touch interfaces, natural user
interaction (e. g. through gestures or
tangibles) should also be feasible for
PwD, as it can evoke familiarity through
using native motions [18].

Technological aspects as applied
in the studies

The three studies presented in this arti-
cle offer a mixture of the aforementioned
output and input aspects addressingmul-
tiple sensory and motor channels. Study
S1 focuses on audio-video output as well
as touch and object input and thus on
the interaction with a multimodal NUI.
To avoid frustrating effects caused by the
combination of a small screen and the
sensory limitationsofelderlyPwD,anan-
imated “mixed reality” virtual 3D aquar-
ium (including background sounds) was
built for the PixelSense SC [8]. The recre-
ational program can be playfully used by
a group of PwD via its 50 touch-point
screen as well as through theme-appro-
priate augmented objects (i. e. fish food
can, boats). Furthermore, a sensor kit
was used to add object interaction via
a “real” augmented fish food can (to feed
the fish) and hand clapping (to scare the
fish). The systemwas designed according
to the responding, enabling, augment-
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ing, failure-free (REAFF) design princi-
ples for PwD [3].

As a follow-up to the work by Murko
and Kunze [16], study S2 also used au-
dio-video output and touch input on the
PixelSense SC, albeit in a less interac-
tive way than study S1: a virtual per-
sonalized 2D photo book (including ap-
propriate sounds) was displayed to trig-
ger reminiscence in single RT sessions.
The touchscreenallowed interactionwith
the virtual book similar to the interac-
tion with a real photo book (i. e. turning
pages).

Study S3 uses audio-video output, but
no designated direct input, as it solely fo-
cuses on the content: self-filmed movies
are tested against standard YT movies
(filmedbyotherpersons) in sessionswith
a TV or tablet PC display (which is not
intended to be controlled by PwD). It can
be seen as an extension to the YT study
of O’Rourke et al. [17].

Methods

Different studies sharing
a common aim

The three studies share a common aim in
the context of accompanying research for
InterMem and RT: designing and evalu-
ating effective user-centered multimedia
ICT that can be put into practice in the
near future to maintain the QoL of PwD.
With this in mind, they all implement
diverse forms of RT supported by dif-
ferent audio-visual multimedia content
whichcanbemanipulatedbytouchscreen
input (in most cases). In consequence,
each study deals with slightly different
research questions, experimental designs
and technological aspects.

While the study S1 focuses primar-
ily on the interaction of PwD with the
NUI technology and creates a compre-
hensive technological 3D graphics appli-
cation that also allows the use of aug-
mented physical objects as input, the
other studies S2 and S3 put the main
focus on the content and the modality
(i. e. photo books or videos) of the pre-
sentation.
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Using multimedia information and communication technology
(ICT) to provide added value to reminiscence therapy for people
with dementia. Lessons learned from three field studies

Abstract
Background. In the care of people with
dementia (PwD), occupational therapies and
activities aiming at maintaining the quality of
life of PwD, such as reminiscence therapy (RT),
are taking on a more and more important
role. Information and communication
technology (ICT) has the potential to improve
and to facilitate RT by facilitating access to
and selection of biographical information
and related contents or by providing novel
multimodal interaction forms to trigger
memories; however, interactivemultimedia
technology is barely used in practice.
Objectives, materials and methods. This
article presents three exploratory field
studies that evaluated different aspects
of RT technology use for PwD in care
homes, including the utilization of online

movie databases, interactive surface touch
computers as well as natural user interfaces
allowing gestures and haptic interaction. In
these studies, the usage of prototype systems
was observed in occupational sessions by 5,
12 and 16 PwD.
Results and conclusion. The results indicate
positive effects of technology use, e. g. in
the form of verbally elicited reminiscence
statements, expressed joy and playful
interaction. Lessons learned for the design
of technology-based RT interventions are
presented and discussed.

Keywords
Dementia · Multimedia · Interaction
technology · Information and communication
technology · Reminiscence therapy

Einsatz multimedialer Informations- und Kommunikations-
technologie alsMehrwert für die Biografie- und Erinnerungsarbeit
bei Menschen mit Demenz. Erkenntnisse aus drei Feldstudien

Zusammenfassung
Hintergrund. Aktivitäts- und beschäftigungs-
fördernde Therapien zur Aufrechterhaltung
der Lebensqualität, wie die Biografie- und
Erinnerungsarbeit (BuE), spielen in der Pflege
von Menschen mit Demenz (MmD) eine
immer wichtigere Rolle. Informations- und
Kommunikationstechnologien (IKT) haben
das Potenzial, die BuE zu verbessern und
zu erleichtern, indem sowohl der Zugriff
auf als auch die Auswahl von biografischen
Informationen und dazu passenden Inhalten
vereinfacht wird und neuartige multimodale
Interaktionsformen zur Triggerung von
Erinnerungen bereitgestelltwerden. Dennoch
werden IKT in der heutigen Pflegepraxis kaum
genutzt.
Ziele, Materialien und Methoden. Die
vorliegende Arbeit stellt drei explorative
Feldstudien vor, die sich mit verschiedenen
Aspekten der Nutzung von BuE-Technologien
bei MmD in Pflegeheimen auseinanderge-
setzt haben, u. a. bezüglich der Nutzung

einer Online-Filmdatenbank, interaktiver
Computer mit großflächigen Touchscreens
sowie natürlicher Benutzerschnittstellen,
die Gesten- und Objektinteraktionen
ermöglichen. Im Rahmen der Studien wurde
die Nutzung der Prototypensysteme in
Sitzungen mit jeweils 5, 12 und 16MmD
beobachtet.
Ergebnisse und Schlussfolgerung. Die
Ergebnisse weisen auf positive Effekte bezüg-
lich der Technologienutzung hin, so etwa in
Form von verbalen Erinnerungsäußerungen,
spielerischer Interaktion und erkennbarer
Freude. Erkenntnisse hinsichtlich des Designs
von technologiebasiertenBuE-Interventionen
werden zusammengefasst und diskutiert.

Schlüsselwörter
Demenz · Multimedia · Interaktions-
technologien · Informations- und
Kommunikationstechnologie · Biografie- und
Erinnerungsarbeit
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Table 1 Main parameters of studies S1, S2 and S3

S1 S2 S3

Participant numbers
and gender

16 (15 female, 1 male) 5 (all female) 12 (6 female, 6 male)

Participant age range 76–95 years 80–94 years 75–97 years

Total number of ses-
sions

15 sessions 29 sessions 50 sessions

Session duration 5min 7–45min 15min

Type and size of ICT
hardware

40” surface computer 40” surface computer 9.7” tablet and 32” TV

Type of interaction Active/touch and
object interaction

Active/touch interac-
tion

Passive/watching

Type of multimedia
content

Virtual mixed reality
aquarium

Digital photobook Movies

Global outcomes
measured

Reactions regarding well-being, reminiscence and acceptance

Specific outcomes
measured

Touch and object
interactions

Touch interactions Reactions to personal-
ized vs. non-personal-
ized movies

Measurement instru-
ments

Direct and participant observations in conjunction with self-provided
qualitative and quantitative observation forms

Common external conditions and
research methods

Each research work was conducted in
form of short-term qualitative field
studies with similar external conditions.
Amongother things, ethical implications
regarding evaluative work with PwD and
the tight working schedule of dementia
care institution personnel made it diffi-
cult to recruit and empirically test larger
samples of PwD. Conversely, the care in-
stitutions provided an authentic setting
for themultimedia ICTRT sessions. Fol-
lowing extensive literature reviews and
expert interviews, direct as well as par-
ticipant observations were conducted,
transcribed, analyzed and interpreted
in order to assess the specific needs of
PwD regarding RT. These were in turn
fed into the ICT prototype creation. The
prototypes were finally evaluated using
similar observation forms created by the
three authors.

Details of study S1
As a first step, expert interviews with
three professional carerswere conducted.
In parallel, eight design ideas were cre-
ated and presented as scenario-accom-
panying mock-ups in order to get a val-
idated final design, the aquarium. The
analyzed NUI principles included input
interaction modalities (e. g. touch, tan-

gibles), 2D/3D perspectives as well as us-
ability and user experience aspects. Sub-
sequently, the prototype program was
implemented and finally evaluated. With
that, the 16 PwD test subjects (15 females
and 1 male aged between 76–95 years),
among them 6with mild, 6 withmedium
and 4 with severe dementia, were ob-
served for 5mineach (onaccountof their
attention span) encompassing a test pe-
riod of 2 days. The first day consisted of
11 single sessionswhereas the secondday
consisted of 4 group sessions. A self-pro-
vided observation form (filled out by the
authorwhile the caretaker instructed and
prompted the PwD to use the technol-
ogy) was used to measure the reactions
and the interaction behavior.

Details of study S2
After conducting five expert interviews,
the behavior of five female PwD being
presented a personalized SC photo book
based on their own biographies, as well
as the interaction with it, was evaluated
via a direct observation in 29 RT sessions
(each 7–45min) spanning 2 weeks. The
membersof the test groupwereaged from
80–94 years. One participant had mild
dementia whereas all the other partici-
pants were in mederate dementia stages.
Thephoto bookswere put together by the
author and based on biographical sheets

and observations of the PwD daily rou-
tine.

The outcomes, regarding personal
traits after Kitwood’s person-centered
care approach [12], and verbal as well
as non-verbal behavior were measured
with a self-provided observation form,
which was then evaluated according
to Mayring’s qualitative data analysis
method [15] and interpreted corre-
sponding to a hermeneutical approach.

Details of study S3
In study S3, similar topics for both video
types were chosen based on the analy-
sis of the PwD biographies. The self-
created videos were filmed in the Black
Forest region by the study author her-
self and afterwards cut using her PC.
Before conducting the test RT sessions,
the short films were validated in an ex-
pert workshop and once more edited by
the study author. In light of the subject
matter, impaired vision and hearing ca-
pabilities were used as exclusion criteria
when choosing the PwD sample. In a 3-
week test phase, 12 participants (6 male
and 6 female) consisting of 4 mildly, 4
medium and 4 severely impaired persons
aged 75–97 years (only 9 of them fin-
ished the complete test) were evaluated
in 50 sessions of 15min each.

Outcomes regarding the form on the
day, the environmental quality, and ver-
bal as well as non-verbal statements were
observed via a participant observation
and with that a self-provided observa-
tion form. A summary regarding the
detailed parameters of each study can be
seen in . Table 1.

Results

Common results

The results regarding the reactions to,
interactions with and effects of the ICT
RT interventions on reminiscence and
emotion could be mainly interpreted as
positive but, given their qualitative na-
ture with a relatively low number of test
subjectsandnon-validatedsurvey instru-
ments, they are not representative.
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Reactions to the ICT systems

The first reactions to the aquarium in-
tervention consisted of verbal comments
in roughly half of the cases, e. g. “How
nice, an aquarium”, “This is witchcraft!”
or “These are fish, remind me of home”.
Conversely, roughly one third of the test
subjects did not show an obvious first re-
actionas they stared at the screenwithout
anygesturalormimic expression. Incon-
trast, the rest of the group still showed
a gestural or mimic expression, e. g. by
smiling or joyfully looking at the display.

The PixelSense SC used in study S2
also seemed to be well accepted by the
PwD and their carers. The PwDassumed
their seats and showed no reticence to-
wards the system, resting their arms and
hands on the table and supporting them-
selves on the hardware. Furthermore, all
test persons touch-interacted with the
photo books in the application.

Reactions to the movies in study S3
couldbenotedaspositive interactionsbe-
tween the testpersonand thecarer, which
mainlyconsistedof reminiscingpast situ-
ations. A part of the PwD joyfully smiled
andstartedhumming tobackgroundmu-
sic or even commenced impromptu mu-
sical interludes.

Interactions with and effects of the
ICT systems

Study S1 showed that the touch-based in-
put modality seemed to be a well-work-
ing form of interaction leading to mo-
ments of enjoyment, as the test persons
were able to interact with the virtual fish
without significant difficulties (although
most of them still needed some kind of
prompting by the carer). While using the
augmented fish food can, roughly half of
the PwD were activated verbally as well
as non-verbally, e. g. by smiling, while
fully being able to use and turn the fish
food can so that the fish moved into the
middle of the screen. On the other hand,
some of the PwD had problems tilting
the fish food can due to motor issues
or were simply disinterested. As the cor-
rectmovement of the fish food could also
generate anaccompanying soundand the
whole virtual process closely resembled
the real world process, some of the PwD

were seemingly immersed and askedwhy
no food came out of the can itself.

In the course of the S2 study main test
phase, the PwD narrated more and more
stories pertaining to the photo book con-
tent and thus apparently delved deeper
into their memories. With time, an ini-
tially confused test person seemed to en-
gage in a more and more orderly way of
telling stories. The participants became
more verbally active in their everyday
lives and also seemed to remember parts
of the last RT session and the photo book
contents. In accordance to their pre-
sumed need of permanence and orien-
tation, engaging in reminiscence using
consistent interactive photo books was
perceived positively by the participating
PwD and their carers.

The results of study S3 show that bi-
ography-based RT films can be usedwith
PwDat all stages ofdementia. No signsof
excessive demands or states of agitation
after showing the film could be observed
within the test population; however, it
became evident that not all PwDwere ac-

Hier steht eine Anzeige.

K

tivated by the proposed movies, as some
seemed to show no interest at all. Fur-
thermore, the assessment of some reac-
tions (e. g. unintelligible utterings) was
difficult because of the inability of those
PwD to clearly express their thoughts.
The higher proportion of the test persons
seemed to show positive reactions as the
PwD started to narrate, sing, repeat sin-
gle words, smile and/or look interested.
Beyond that, the form on the day of the
PwD and the environmental factors (e. g.
the “feel good factor” and/or the ambient
sound level) seemed toplay a leading role
relating to the awareness when watching
the films. In any case, both the short
films from YouTube and the self-created
movies led to positive resonance.

Comparison of group vs. single
sessions

The comparison between the group and
single session types in study S1 showed
a higher level of activation in the group
setting: the social interactions and group
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dynamics between the PwD led to a live-
lier atmosphere: “If she can do it, I can
do it too”. The PwD who did not inter-
act with the S1 system in single sessions
were triggered by the rest of the group
and thus were encouraged to engage in
interactions themselves.

Discussion

General synthesis and
shortcomings

As the three studies focus on (slightly)
different aspects and systems of deliver-
ing personalized as well as non-person-
alized multimedia ICT and its content in
the context of RT, they cannot be fully
compared and subsequently this article
canonly give a superficial and descriptive
insight into the subject matter.

In all three studies, the prototype sys-
tems seemed to activate at least some
of the PwDcognitively, sensorimotor-re-
lated and/or verbally. The lessons learned
encompass proposals that can be used
in order to create activating user inter-
faces as well as application and content
types for multimedia RT systems; hence,
a synthesis towards a guideline for value-
adding, potentially effectiveRTmultime-
dia interaction systems and content can
be created.

Lessons learned regarding the
interaction interface

The lessons learned from the S1 eval-
uation indicate that SC can be used to
activate PwD when using value-adding
as well as familiar, recreational multime-
dia content. In this particular example,
a virtual aquarium that lets the PwD play
with the fish includes well-known ele-
ments, but is not likely to be found in
the real world with such a high level of
interactivity.

As observed, NUI interaction works
with PwD, but some aspects, e. g. the
haptic object interaction, which is adding
value inmost situations, may be unfitting
when not adjusted to the needs and de-
mentia levels of the individual PwD. Peo-
ple with severe dementia grades and thus
impaired sensorimotorabilities couldnot
correctly position the objects to activate

the underlying “usage metaphors” in the
first place. In contrast, people in mild/
early dementia stages could still effec-
tively interact with the same objects. As
PwD in late stages have more difficulties
with the interaction, friendly (and com-
petent) assistance from the care person
is all the more important.

In essence, the touch input modality
seems well-suited for most cases. De-
pending on the design of the multime-
dia ICT RT system, a combination of
different primary (e. g. touch or object
interaction) and secondary (e. g. differ-
ent gestures, ideally alreadyknownby the
PwD) input modalities should be imple-
mented to avoid unusable interfaces for
some individual PwD. In any case, the lag
between the triggering of the interaction
and the outcome of the interaction itself
should be minimized so that the PwD
can directly connect the system’s output
to their input.

Lessons learned regarding the
content

Study S2 showed that personal photo
books were used to different extents and
could elicit reminiscence in the form of
narration. The added value of the mul-
timedia photo book consists of a com-
bination of audio-visual triggering via
a matching content combination of pic-
tures, text and audio. In line with the
findings of study S1, the system was ac-
cepted and used as best as possible by
the PwD.

In order to bolster the acceptance, the
multimedia content intervention should
be created with respect to conventional
RT processes taking place in the care
institution and be adjusted to the needs
of elderly PwD. Hence, the multimedia
RT intervention is not to exceed a certain
amount of time and the PwD should be
put in a familiar environment as well as
kept comfortable throughout the whole
session. The digital photo books should
be “easy on the eyes and ears” of the
PwD,e. g. thephotosandthebackground
should have a high contrast ratio as well
as be large enough in size (the same is the
case in the S1 study aquarium). Also, the
accompanying background audio should

be loud enough to be clearly perceived
by the PwD.

If short films are used as content type
at the carer’s option, a direct interac-
tion of the PwD with the movie content
is likely not intended. As a matter of
fact, the interaction modalities have no
prominent role in that case. Conversely,
the type and content of the movie itself
is more important: study S3 showed that
both personalized and non-personalized
short films (shown on both small and
large screens) are equally suited to elicit
verbal reminiscence, that is if the theme
of the films matches the interests of the
PwD. Even the aquarium can be useful in
the context of RT, albeit not being per-
sonalized. The fish themselves as well
as the setting can function as memory
triggers: it became apparent that some of
the PwD possessed real aquaria in their
past lives and perceived the virtual fish as
their old pets while telling stories about
them.

Designing effective ICT RT systems

Summarizing the aforementioned find-
ings, it can be assumed that ICT systems
providing reminiscent moments may ef-
fectively add value if the daily form of
the PwD as well as their environments
are acceptable, if the system’s interaction
as well as audio-visual output modali-
ties take the individual PwD sensorimo-
tor skills into account and, most impor-
tantly, if the content and/or game nature
of the multimedia intervention is inter-
esting and thus “hits the spot” of the
PwD. In addition, group sessions seem
to foster further interactions between the
(previously inactive) PwD.

Outlook

The next step has to include the formu-
lation of a guideline and based on that
a refined holistic, value-addingmultime-
dia RT system adhering to the aforemen-
tioned lessons learned. As the examined
studies are of a qualitative explorative
nature, more quantitative research with
a sufficiently high number of test per-
sons (and potentially on a longer term)
is crucial to validate the lessons learned,
hypotheses and interpretations. In any
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case, the findings seem promising and
may pave the way to memory-activating
and at the same time funmultimedia ICT
RTs of the future.
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