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ABSTRACT

The rise of online experiences in the domain of cultural heritage
offers new forms of interaction that are no longer limited by the
physical presence of museums. However, sustaining online visi-
tors’ engagement is challenging, and museum professionals seek
to understand how to increase motivation. We conducted a user
study (N = 32) of three museum websites to investigate users’ in-
trinsic motivations to engage with the sites through observation,
questionnaires, and semi-structured interviews. Building on self-
determination theory, we identified design characteristics that meet
users’ psychological needs, such as autonomy, competence, and
relatedness, and increase their intrinsic motivation to interact with
the interface. Our results show that this could consequently lead
to higher user engagement. We contribute new empirical insights
into the intrinsic motivation mechanisms of museum website visi-
tors, which have relevant implications for the design of museum
websites to improve user engagement.
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1 INTRODUCTION

Research and knowledge development in the digital cultural her-
itage (DCH) domain requires multidisciplinary collaboration to
maintain the heritage’s authenticity and integrity, and to com-
municate CH content in a clear, vivid, engaging, and accessible
manner [10]. The development of new technologies enables mu-
seums to provide innovative on-site and online experiences. To
reach wider audiences, galleries, libraries, archives, and museums
expand their digital offer. Their efforts include digitizing cultural
heritage objects into image, audio, video, or 3D representations [35].
The challenge for DCH curators lies in designing experiences that
effectively engage casual users.

This study introduces an approach to DCH experience evaluation
that couples user experience (UX) research methods and theory
from psychology: the Self-Determination Theory [26]. We apply it
in a mixed-method, between-subject study during which 32 casual
users interact with the interfaces of three digital collections. The
study fills the gap regarding a lack of user studies in the DCH
domain by evaluating what motivates casual users across multiple
interfaces. We contribute empirical insights on design aspects that
potentially promote user engagement with digital collections. The
findings support ideation in DCH interface design.

2 RELATED WORK

Curators of DCH seek to design representations that visitors engage
with. User engagement can be characterized by "actor’s cognitive,
temporal, affective and behavioral investment when interacting
with a digital system” [19]. An engaging interface motivates peo-
ple to interact with it and encourages continuous use. Encoun-
ters with artworks, whether in museums or digital environments,
are rarely guided by pure information-seeking. Museum visitors
have diverse motivations to engage with CH representations, as
represented by Falk’s museum visitor types: explorer, facilitator,
professional/hobbyist, experience seeker, and spiritual pilgrim [6].
Among them, the explorers are guided by curiosity and the desire
to expand their intellectual horizons. Professionals/hobbyists are
more interested in how the information is conveyed than the in-
formation itself. The absence of a solely utilitarian agenda shifts
the experience focus from the perceived utility to the perceived
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enjoyment [23]. Entertainment, learning, and gaining a deeper un-
derstanding of a topic [32] reflect what motivates users intrinsically
to engage with DCH representations.

Designing for engagement and motivation can be explored
through the prisms of psychological theories [22, 27]. Self-
Determination theory (SDT) is a "real-world" theory about "how bio-
logical, social, and cultural conditions either enhance or undermine
the inherent human capacities for psychological growth, engage-
ment, and wellness", which can be applied in "virtual worlds" [27].
It is widely used in Human-Computer Interaction to explore users’
motivation while interacting with video games, well-being appli-
cations or during learning [36]. According to SDT, the two types
of motivation, extrinsic and intrinsic, represent a spectrum medi-
ated by the motivation regulation: external, introjected, identified,
integrated, and intrinsic regulations [26]. Users are extrinsically
motivated by actions that lead to a separable result (obtaining a re-
ward, achieving feelings of self-worth), or recognized as personally
important or matching personal values. Although extrinsic motiva-
tion is a powerful driver, its effect is usually short-term [27]. The
intrinsic motivation is "the inherent tendency to seek out novelty
and challenges, [...] to explore, and to learn" [26]. Users are moti-
vated by activities perceived as satisfying, interesting, or enjoyable.
Therefore, the casual browsing of DCH websites highly depends
on intrinsic motivation. Intrinsic motivation is promoted by the
fulfillment of basic psychological needs: autonomy (sense of will-
ingness or volition), competence (sense of capability and efficiency),
and relatedness (sense of belonging). Interfaces designed to support
these needs should yield a better experience [22].

The SDT framework lends itself well to the investigation of
users’ motivation when designing engaging experiences. However,
while the user experience of DCH sites is receiving growing atten-
tion [17], Windhager et al. [35] showed that less than half of 50
reviewed papers on the visualization of DCH collections mentioned
a user study; a quarter of those did not report the results. Addition-
ally, more evaluations were undertaken on prototypes for experts
instead of casual users who constitute the majority of museum
visitors [33].

New research increasingly offers design interventions that ex-
tend beyond the traditional task-oriented elements of user inter-
action with museums and cultural collections. Studies of playful
experiences with paintings [29] connect interaction with art in
museum spaces to Fogg [7]’s model of persuasive design and indi-
cate that playful experiences can lead to positive emotions. Related
studies [16, 30] correlate particular cultural heritage experiences
with emotions or instances of meaning [13], deepening the theo-
retical landscape of heritage, affect, and behavior. They offer new
insights into the relationship between museum interaction design,
technology, and visitor behavior but do not address the digital-only
context.

Technologies outside the physical museum space have primarily
focused on experiences that connect visitors to their previous visits
through, for example, bookmarking or creating private museum
collections [12]. Despite initial motivation of users to take part
in these experiences, Marty [12] ultimately found that specialized
bookmarking fails to maintain interest on the long term.

Fewer studies explore the cognitive and UX aspects of DCH col-
lections exclusively on the Web, yet recent literature describes the
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design space of DCH collections [15], identifies the key elements
of their UX [11], and establishes new forms of information seeking
behavior [9]. Central to these evolving ideas is the notion of gener-
ous interfaces [31, 34], in which the overview becomes the starting
point of the exploration. It reflects the richness of the collection and
prompts investigation and interpretation while the classical search
by keyword, suitable for expert users, is identified as a limitation to
the free discovery for casual users [34]. In the same vein, Ruecker
et al. [25] proposes a rich-prospect design framework with key fea-
tures: representation, organization, depth, availability, multiplicity,
coherence, and selection (named by Morse et al. [14]). Following
those recommendations, design implementations that respond to
casual visitors’ needs start to materialize. Speakman et al. [31],
however, point out that the design of generous interfaces primarily
seeks to increase visit duration through novel interactions, which
is not a reliable indicator of user engagement. They hypothesize
that what users initially encounter is more relevant for their further
engagement.

Building on these recommendations and their increasing materi-
alization in DCH interfaces, we seek to investigate what design
approaches promote casual users’ engagement. We expose
casual users to three DCH websites and evaluate their experiences
with the interfaces based on the Self-Determination Theory’s [27]
building blocks: engagement, motivation, and fulfillment of psy-
chological needs. We ask the following research questions:

RQ1: What design characteristics of DCH interfaces en-
hance or hinder the fulfillment of casual users’ psychological
needs?

RQ2: What design characteristics of DCH interfaces impacts
casual users’ motivation?

RQ3: What design characteristics increase or impede casual
users’ engagement with DCH?

3 METHOD
3.1 Study material

The authors selected three existing museum websites through an
expert evaluation performed on a pool of interfaces using the as-
sessment framework by MacDonald [11] . The co-authors sought
comparable interfaces in terms of user experience characteristics,
including aesthetics, system reliability, depth of metadata, unique-
ness of the experience, and a holistic experience on-site without
complex branching. This resulted in the selection of three digital
museum interfaces with similarly high UX scores that represent a
variety of content ranging from paintings and sculptures to every-
day objects (Figure 1). Each study participant was assigned to one
of the museum interfaces on a rotating basis.

3.2 Participants

We recruited 32 participants (19 female, 13 male) using social media
announcements and the University’s Moodle platform, targeting an
adult audience living in (anonymized). The average age was 30 years
(SD 7.5). They had sufficient English skills to navigate the interfaces
but could choose between English and French as interview and
survey language (English=20, French=12). All declared having vis-
ited a museum at least once in the past five years. The participants
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BILOW
THZ SURFACE

THE ARCHAEOLOGICAL FINDS OF THE
NORTH / SOUTHLINE

(a) Below the surface [1] (n=11) is a site that
shows archaeological findings surfaced during
a Metro Line construction in Amsterdam. Vis-
itors can explore the objects freely or follow
a proposed chronological order. Additionally,
they can assemble and publish their own cre-
ations made of the objects and view others’
creations.

Horvard 5.
At Mseums.

(b) Harvard Art Museums’ Collection [18]
(n=11) is a traditional online museum collec-
tion, represented in a scrollable mosaic view.
It contains a search bar and a wide variety
of filters above the collection. Each object is
clickable and provides access to object details,
including the artist’s name, object provenance
and related metadata.

RUKS STUDIO

(c) Rijksmuseum’s Studio [24] (n=10) holds
the digital collection of masterpieces from the

Dutch Rijksmuseum. The studio provides ac-
cess to official collections of the museum but
also to collections assembled by the website
users. It integrates social media features such
as counters for “likes” and “views”.

Figure 1: Screenshot and introduction for each of the three
museum websites from the study.

self-identified with one of Falk’s [6] museum visitor types adapted
by Morse et al. [17]: experience seeker = 5, explorer = 22, facilitator
= 3, professional/hobbyist = 2. Approval from the University ethics
board was obtained before data collection. All participants gave
their informed consent and received fair compensation.

3.3 Study protocol

We applied a mixed-method approach, combining standardized
questionnaires, observation, and semi-structured interviews. The
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study was conducted in two sessions, two weeks apart, through
Webex!, which allowed video and screen recording. The first ses-
sion lasted 1 hour. The participants were presented with a prompt
that suggests casual browsing: "Imagine you are sitting in front of
your computer and you learn that your friend is late for your online
appointment — now you have some free time. While waiting, you
browse the internet and come across this website. Explore the website
freely for 10 minutes." They shared their screen and were encour-
aged to articulate their thoughts and impressions (think-aloud tech-
nique). Participants filled two standardized questionnaires through
Limesurvey:? the User Engagement Scale (UES) [8, 20] and the
Technology-Based Experience of Need Satisfaction-Interface ques-
tionnaire (TENS-Interface) [22]. We conducted a semi-structured
interview to discuss critical incidents.

The second session followed about two weeks after to see if the
participants revisited the website without being prompted. The ses-
sion lasted 30 minutes and consisted of a semi-structured interview
about the remembered browsing experience. The participants filled
the User Motivation Inventory (UMI) [3].

3.4 Measures and data analysis

The interview recordings were transcribed and thematically ana-
lyzed [4] with MAXQDA,? through a combination of deductive and
inductive approach. Keywords from the UMI questionnaire [3] and
basic psychological needs became the codebook foundation. Two
researchers double-coded five randomly selected interviews and
topics were adapted. The final codebook had the following parent
categories: experience, interaction, and motivation.

Qualitative data was combined with three standardized ques-
tionnaires to identify design characteristics that enhance or hinder
psychological needs, motivation, and engagement of casual users
(RQ1, RQ2, RQ3). The TENS-Interface questionnaire [22] assessed
psychological needs satisfaction via 15 statements on a 5-point scale.
The UMI [3] measured motivation types and obtained scores were
calculated per subscale. The UES [8, 20] assessed engagement with
the interface on four subscales via 31 statements on a 5-point scale.
Mean score and standard deviation per interface were calculated
for all these questionnaires.

The participants’ interactions with the interface were observed
and the scope of feature interaction was noted for each participant.
To allow for comparison, we selected the 10th and the 90th per-
centiles of feature usage to mark the borders between the groups:
high (n=6), medium (n=19), and low usage (n=7). While the number
of participants in extreme groups was small, they still warrant anal-
ysis as they fall within acceptable ranges for full sample size [2].
In addition, the results of the participants who self-identified as
explorers were looked at separately because their curiosity-driven
behavior presumably makes the intrinsic motivation, which we
seek to understand in the context of casual browsing, dominantly
present.

Uhttps://www.webex.com/
2https://www.limesurvey.org/
Shttps://www.maxqda.com/products/maxqda-standard
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4 RESULTS

We present the results by answering the research questions, starting
with psychological needs (RQ1), moving on to motivation (RQ2),
and concluding with engagement (RQ3). The quotes from partici-
pants include the abbreviated names of the interfaces: B for Below
the surface, H for Harvard Art Museums, R for Rijksmuseum.

4.1 The basic psychological needs of casual
users in the context of DCH

To answer RQ1, we used the TENS-Interface questionnaire and
participant interviews. The obtained questionnaire scores show a
high level of need satisfaction, with interface means ranging from
48.1 to 54.5 (corresponding to medium-high scores). No statistically
significant differences were detected between the interfaces (Below
the surface (M = 54.5, SD = 11.1), Harvard Art Museums (M = 53.7,
SD = 12.3), Rijksmuseum (M = 48.1, SD = 12.2)) or individual needs.
To better understand how the interfaces promoted or hindered psy-
chological needs, we looked into the interviews of all participants
and analyzed what topics coincided with psychological needs.

4.1.1  Autonomy. Similar to other digital experiences, feelings of
agency and control over the navigation were essential for the partic-
ipants. Autonomy was most frequently associated with exploration
and active manipulation. The Below the surface interface was praised
for its freedom of exploration (“It’s cool because we can explore it
however we want” (p22-B)), and participants appreciated the op-
portunity to set items aside. Specifically, the explorers positively
commented on the facility of actions: ‘T can go through this really
rich collection and there is a lot of detail about the objects” (p13-B).

In contrast, the infinite scroll in the Rijksmuseum was criticized
for limiting autonomy and compared to “falling from the top of the
mountain” (p6-R). Participants missed the serendipitous discoveries
of physical museums having to actively search on the Harvard Art
Museums website. “Tt was interesting, but not like going to a museum
because [in a museum] you see what you didn’t expect, here this
spontaneous part was missing” (p23-H).

Participants felt overwhelmed when interacting with the Ri-
Jjksmuseum collection (‘T had a hard time finding where I am” (p12-R)
because of the great number of items present on the screen and
sub-optimal screen dimensions (“It’s not great to have to scroll up
and down to see the image and the comments” (p12-R)). This expe-
rience imposed limitations to explorers: ‘I had to scroll three times
before I could see a certain category” (p15-R).

4.1.2 Competence. Competence was most frequently associated
with usability and comprehension. The lack of usability led to feel-
ings of low competence, while comprehensible content increased
the sense of competence.

The participants reported mixed perceptions of their compe-
tence with the Rijksmuseum interface with some feeling over-
whelmed (“If I decide that I want to see Rembrandt specifically, I
can click here, but otherwise it’s just too much” (p9-R)) and others
feeling lost ( “ended up on some pages by accident and wouldn’t know
how to get back” (p15-R)). One participant found the Harvard Art
Museums interface unhelpful for building competence (“It didn’t
help me structure the information” (p14-H)), and others reported
frustration with the search and filter functionalities (T realized I
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did something wrong, that’s why they are not showing the results
(p32-H).

4.1.3 Relatedness. Relatedness most frequently associated with
interest/enjoyment of art, with social features such as user-created
collections, likes, and view counts eliciting varied reactions: some
found it bothersome, while others would be inclined to view a col-
lection shared on Facebook. Some users were looking for potential
interaction aspects but did not find them despite their presence
on the website. Others were not expecting to see the presence of
other people on the museum websites and did not consider these
contents as relevant or interesting.

To this end, interactions that encourage free exploration,
serendipitous discoveries and active manipulation with the ob-
jects seem beneficial for promoting autonomy, whereas unclear
website structure and infinite scroll may undermine the sense of
competence. While physical museum visits often involve social
experiences, this aspect is less explored in the digital realm. Social
features receive controversial feedback on the sense of relatedness
and require further study.

4.2 Motivation during casual interaction with
DCH

Interested in design characteristics that enhance or hinder casual
users’ motivation (RQ2) to engage with DCH, we assessed the
prominence of different motivation types with the UMI inventory.

Before filling the UMI in the follow-up session, participants were
asked if they had come back to the DCH website. Five out of 32
participants did (Harvard Art Museums (n = 3), Rijksmuseum (n = 2)),
they declared being driven by curiosity (desire to explore more con-
tent) and instrumental interest (desire to understand how a certain
functionality works). The relatively low number of spontaneous
re-engagement may be explained by the short time between the
sessions. Most participants indicated not visiting a museum more
than ten times per year, which is once a month at most. One of the
participants who did not re-engage with the website mentioned
that they probably would have revisited the site later.

Intrinsic motivation (IMO), the most autonomous types of moti-
vation associated with the person’s values and inherent enjoyment
of the activity, was the most prominent among all the participants.

A statistically significant difference between the interfaces was
detected for the introjected (INJ) type (referring to "external regula-
tion which has been partially internalized but not truly accepted as
one’s own" [3]) of motivation across all participants (F(2) = [4.918],
p = 0.0145). The mean value of the introjected motivation score
was significantly lower for Below the surface than for Harvard Art
Museums (Tukey’s HSD Test: p = 0.011, 95% C.I. = [0.284, 2.44]).
This might indicate that those who interacted with Harvard Art
Museums felt more inclined to do so because they "should" [22]. In
the group of explorers, the mean value of the introjected motivation
score was significantly lower for Below the surface than for Harvard
Art Museums (p < 0.001, 95% C.I. = [0.395, 2.41]), and significantly
lower for Rijksmuseum than for Harvard Art Museums (Tukey’s HSD
Test: p = 0.0365, 95% C.I. = [-2.08, -0.0617]. The intrinsic motivation
score was significantly higher for Below the surface than for the
Rijksmuseum interface (p = 0.0175, 95% C.I. = [-3.23, -0.291]). Overall,
when describing their experience, the participants frequently used
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words that can be associated with intrinsic motivation, such as ‘en-
Jjoyable”, “interesting”, “curious”, “playful” (as highlighted in Ryan et
al. [26] or as it transpires in the employed questionnaire [3]: e.g., "I
use [X] because it is enjoyable" belongs to the Intrinsic motivation
subscale).

The participants evoked sense-making in a positive way (“Tt
was intriguing because I expected a story behind it” (p18-R), but a
hindered sense of competence deteriorated their motivation (‘I didn’t
find interesting information because I didn’t know how to search for
it” (p15-R)). Negative pragmatic aspects of experience also lowered
their motivation (‘T wouldn'’t like to interact with such a website
again because of the problem of bad organization” (p15-R)). The
richness of the interface solicited the negative reaction of feeling
overwhelmed (“If I don’t really know what I want to see, then it’s just
a lot. I don’t know which decisions to make” (p9-R).

A strong positive correlation was detected between the TENS-I
score and IMO score (r(30) = .72, p = 0.002). This result is consistent
with the SDT framework, suggesting that the user motivation in-
ventory is applicable for a one-time-only context. However, more
work remains to confirm the consistency of these findings.

In summary, design elements that support sense-making can pro-
mote intrinsic motivation, while the representation of all available
content can have an overwhelming and demotivating effect.

4.3 Engagement during casual interaction with
DCH

Addressing RQ3, we found that user engagement was equally high
across the three tested interfaces. The UES scores show a mean
group score ranging from 14.2 to 16 (Below the surface (M = 16, SD =
2.06), Harvard Art Museums (M = 14.2, SD = 3.1), Rijksmuseum (M =
14.3, SD = 2.59)). A statistically significant difference was detected
in aesthetic appeal between the groups (F(2) = [4.287], p = 0.0291)
for explorers (N = 22), with the score significantly higher for Below
the surface than the Rijksmuseum interface (Tukey’s HSD Test: p =
0.0258, 95% C.I. = [-2.05, -0.112]). The visual aspect was a standout
interface feature for explorers who interacted with Below the surface
more than for those who interacted with the Rijksmuseum inter-
face. The explorer type participants highlighted the “clean look and
feel” (p13-B) in Below the surface. Experiences with the Harvard Art
Museums website were mixed, some finding it “boring” (p20-H) and
others “inspirational” (p8-H). Boredom stemmed from a mismatch
between participants’ personal interests and a collection, and the
absence of interactive experience. For those who could see the art
pieces corresponding to their personal interests, the experience felt
more engaging. The large amount of non-structured information
presented in the digital Rijksmuseum was challenging for some.
The high quality of the images promoted interaction with the con-
tent: “You can look at the picture without any noise, open it in full
screen” (p18-R). Attention and scope topics were frequently evoked
by participants who had interacted with many features. The “likes”
feature in the Rijksmuseum interface was identified as a way to
guide attention: ‘T am not an art expert, but when I see that there are
collections that are “liked” very often, the chances are high that they
are good and I will go in details” (p21-R). The diversity of objects
on Below the surface website was highlighted as curiosity-inducing:
“I'm curious how many kinds of things there are: car thing, the mobile
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phone — there is no relation <...> so I want to know: what else is there?”
(P13-B).

Among the topics more present among participants who had
interacted with few features were usability and visual support. No
easy way to go to the previous page, a usability issue, hindered
their sense of autonomy on the website: ‘T just had to re-do my
search from the search bar again” (p5-H). Putting the objects of
choice together when making their individual collection in Below
the surface provided visual support: “It is convenient to be able to
choose the objects, give them a title and have access to all information
about them” (p25-B).

A Pearson correlation test detected a strong positive correlation
between need satisfaction and reward component of engagement,
specifically between the general TENS-Interface score and reward
(r(30) = .80, p < 0.001), autonomy and reward (r(30) = .59, p < 0.001),
competence and reward (r(30) = .83, p < 0.001). The perceived value
of experience, expressed through the reward subscale, is poten-
tially gained through the satisfaction of psychological needs, which
concurs with the SDT theory.

To sum up, attention-guiding features are arguably more salient
for users who engage more with the interface features. Usability
aspects may be more critical for the users who engage with the
interface sparingly.

5 DISCUSSION

Consistent with UX literature [22], our findings show that good
usability induces the feeling of competence, and having control
over the interface provides a feeling of agency. We also contribute
insights specific to DCH web interfaces. For instance, interfaces that
have users browse through an endless list of images in a collection
make them feel overwhelmed and impede autonomy. This confirms
an earlier finding by Morse et al. [17]: high-level representations
of museum objects, such as image lists or visual overviews, do
not inherently elicit cognitive reassurance, a sense of satisfaction
brought about through unimpeded visual access to a collection.

For participants with low feature usage, usability and visual
support were important factors, while for high feature usage partic-
ipants, website elements that captured their attention and fostered
curijosity took precedence. Thus, the design for DCH websites may
benefit from adopting the low floor, high ceiling concept [21]: design
multiple entry points so that the interfaces are accessible to all but
also engage users who seek higher levels of challenge. Usability is
therefore important during those crucial initial moments of use to
bestow users with a feeling of competence and control. Curiosity
features can then draw people in further. This approach also sup-
ports different use contexts, such as an art historian searching for
an object within the collection (pragmatic quality of interaction),
or a non-expert art admirer looking to discover something new
(hedonic quality of interaction).

All visitor types reacted similarly positively to each DCH website,
but trends were stronger for the explorer users. The high frequency
of themes related to basic psychological needs in this user group
suggests that looking into psychological needs can be a relevant ap-
proach for evaluating DCH experiences for casual users. Indeed, our
study results demonstrate that autonomy and competence are posi-
tively related to user engagement in the context of casual browsing,
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specifically, its reward component, which evokes facets of engage-
ment such as curiosity, fun, and the perception that an experience
was a success. Coherent with Falk [6] museum personas, the results
confirm that the explorer museum visitor type is associated with
curiosity-driven behavior. Digital museum experiences would most
benefit from design that targets creating moments of curiosity.

Alignment of the results with the SDT [27] and its argument
that need satisfaction leads to engagement and indicates intrinsic
motivation shows the applicability of this framework in the context
of casual experiences with DCH websites. The satisfaction of the
need for autonomy is a regulator of motivation [28], and curiosity is
positively related to exploratory behavior [36]. Translating this into
DCH experiences would mean designing for exploration, ensuring
choices’ autonomy: the exploration format is up to the user (e.g., the
alternatives and clear options to access the collection are provided:
timeline, grid view, filters).

A surprising finding was that social features were perceived as
less useful on DCH websites than for physical museum visits. Their
adoption following social media conventions is highly tempting but
needs to be well thought through: the integration of social features
does not safeguard relatedness and may even be detrimental to
user experience [22]. Moreover, social features may impede the
experience of casual users who do not necessarily have a particular
interaction goal in mind, but rather wish to freely explore the
collections.

A recent framework for the experience of meaning in HCI [13]
has been applied in the context of identifying and evaluating mean-
ingful museum experiences [16], in physical and digital realms
together. Taking into account its relation to the self-determination
theory (satisfaction of psychological needs as potential to create
meaningful experiences), we consider it a promising lens to frame
and elevate our future research.

Based on our insights, we derive the following design recommen-
dations for DCH ideation by associating the psychological needs
with experiential, motivational, and interactional aspects:

o Usability is crucial for promoting users’ sense of competence.
In the context of DCH websites, a rich overview of available
content should be well structured so as not to hinder the
sense of competence and engagement. The widespread fea-
ture of infinite scroll should be used with caution since it may
cause disorientation, hinder a sense of competence when in-
tegrated into the digital museum collection, and quickly bore
users [31]. In support of this, designing the experience with
a thematic visual overview in mind, followed by a structured
yet flexible dive into the depths of the respective collections,
may guide visitors more intuitively, enhancing their sense
of competence throughout exploration.

e Active exploration and manipulation of objects should be
supported by the interface design to promote autonomy and,
ultimately, curiosity to engage with the collection through
a personal user journey, while a lack of serendipitous ex-
periences may hinder the sense of autonomy. Design for
autonomy should be well-structured, lest it hinders usability
and, as a result, competence.

e Social interactions are less expected in the digital spaces
occupied by museum websites, which brings opportunities

Lushnikova, et al.

to explore and develop this facet of experience. Aside from
the common appearance of social sharing buttons alongside
museum content, DCH websites generally remain largely
insular, drawing careful attention to the museum and its
physicality rather than positioning it as a hub for digital
social interaction. However, the SDT framework may of-
fer new insights into designing social spaces that take into
account the fundamental nature of the casual browsing expe-
rience and the museum’s evolving role as cultural and social
facilitators.

6 LIMITATIONS

We sought to understand key factors of long-term user engagement
and motivation. A period of two weeks between the sessions turned
out too short, with only five participants returning to the website. It
is not conclusive whether more participants would have returned if
the period had been extended. Therefore, we don’t consider these re-
sults to be alarming for the museums whose websites we used in the
study. The user motivation inventory (UMI), originally validated for
continuous usage of technology, was applied with caution. The re-
sults detected strong positive correlations between need satisfaction
and more intrinsically regulated types of motivation, corresponding
to the expectations within the SDT framework. Thus, UMI applica-
tion might potentially be extended to single-use scenarios, though
additional work is necessary to validate this use.

The number of participants was relatively low for a between-
subjects design, potentially distorting the quantitative results. The
quantitative instruments did not detect any statistically signifi-
cant difference in user engagement or need satisfaction. However,
we discovered differences in the salient themes derived from the
qualitative analysis. These results highlight the value of the mixed-
methods approach. Users interact very differently with the same
interfaces, and more insight into the quality of individual experi-
ences is needed to determine how to design optimal experiences
than quantitative instruments alone allow for.

Building on these findings, a further study could employ a more
detailed observation technique and result in creating user journey
maps. Such an approach would bridge quantitative interaction mea-
sures and qualitative user experience insights. It might allow to
isolate the moments in the user journey which facilitate motiva-
tion internalization (shift from extrinsic to intrinsic motivation)
To increase ecological validity and allow for analysis of sustained
engagement with the websites, future research could be designed
as a field longitudinal study [5].

7 CONCLUSION

The present study reports on the design characteristics of DCH
presentations that enhance users’ motivation to engage in casual
browsing of digital museum collections. The results suggest that
users’ psychological needs satisfaction is positively related to higher
user engagement. The qualitative analysis provides insight into
design characteristics required for building DCH experiences that
promote users’ intrinsic motivation: in particular, the need for
autonomy can be addressed through designs that support users’
exploration and active manipulation of the interfaces and their
objects.



SDT for Museum Website Experiences

REFERENCES

[1] Gemeente Amsterdam. 2021.

[2

[6

[10

[11

[12

[13

[14

(15

[16

(17

[18
[19

[20

[21

[22

—

]

]

]

]

]

]

Below the surface.
amsterdam/en/. [Online; accessed 15-April-2021].
Kathy Baxter, Catherine Courage, and Kelly Caine. 2015. Understanding Your
Users: A Practical Guide to User Research Methods (2nd ed.). Morgan Kaufmann
Publishers Inc., San Francisco, CA, USA.

Florian Brithlmann, Beat Vollenwyder, Klaus Opwis, and Elisa D. Mekler. 2018.
Measuring the “Why” of Interaction: Development and Validation of the User
Motivation Inventory (UMI). In Proc. 2018 CHI Conf. on Hum. Fac. in Comp. Sys.
ACM, Canada, 1-13. https://doi.org/10.1145/3173574.3173680

Victoria Clarke, Virginia Braun, and Nikki Hayfield. 2015. Thematic analysis.
Qualit. psych.: A practical guide to research methods 222 (2015), 248.

Lucile Dupuy, Charles Consel, and Héléne Sauzéon. 2016. Self determination-
based design to achieve acceptance of assisted living technologies for older adults.
Comp. in Hum. Behav. 65 (2016), 508-521. https://doi.org/10.1016/j.chb.2016.07.
042

John H. Falk. 2006. An Identity-Centered Approach to Understanding Museum
Learning. Curator: The Museum Journ. 49, 2 (April 2006), 151-166. https://doi.
org/10.1111/§.2151-6952.2006.tb00209.x

BJ Fogg. 2009. A Behavior Model for Persuasive Design. In Proc. of the 4th Intern.
Conf. on Persuas. Techn. (Claremont, California, USA) (Persuasive '09). ACM, New
York, NY, USA, Article 40, 7 pages. https://doi.org/10.1145/1541948.1541999
Guillaume Fontaine, Sylvie Cossette, Marc-André Maheu-Cadotte, Tanya Mailhot,
Patrick Lavoie, Marie-Pierre Gagnon, Véronique Dubé, and José Coté. 2019.
Traduction, adaptation et évaluation psychométrique préliminaire d’'une mesure
d’engagement et d’'une mesure de charge cognitive en contexte d’apprentissage
numérique. Pédagogie Médicale 20, 2 (2019), 79-90.

Flavio Gortana, Franziska von Tenspolde, Daniela Guhlmann, and Marian Dérk.
2018. Off the Grid: Visualizing a Numismatic Collection as Dynamic Piles and
Streams. Open Libr. of Hum. 4 (10 2018), 30 pages. Issue 2. https://doi.org/10.
16995/01h.280

Ahdab Najib Hijazi and Ahmad Hanif Ahmad Baharin. 2022. The Effectiveness
of Digital Technologies Used for the Visitor’s Experience in Digital Museums.
A Systematic Literature Review from the Last Two Decades. Intern. Journ. of
Interact. Mob. Techn. (ifIM) 16, 16 (Aug. 2022), pp. 142-159. https://doi.org/10.
3991/ijim.v16i16.31811

Craig MacDonald. 2015. Assessing the user experience (UX) of online museum
collections: Perspectives from design and museum professionals. In MW2015:
Museums and the Web 2015. The annual conference of Museums and the Web,
Chicago, IL, USA, nd pages.

Paul F. Marty. 2011. My lost museum: User expectations and motivations for
creating personal digital collections on museum websites. Library & Inf. Sc. Res.
33,3(2011), 211-219. https://doi.org/10.1016/j.lisr.2010.11.003

Elisa D. Mekler and Kasper Hornbeek. 2019. A Framework for the Experience of
Meaning in Human-Computer Interaction. In Proc. of the 2019 CHI Conf. on Hum.
Fact. in Comp. Sys. (Glasgow, Scotland Uk) (CHI ’19). ACM, New York, NY, USA,
1-15. https://doi.org/10.1145/3290605.3300455

Christopher Morse, Vincent Koenig, Carine Lallemand, and Lars Wieneke. 2019.
Art in Rich-Prospect: Evaluating Next-Generation User Interfaces for Cultural
Heritage. In MW2019: Museums and the Web, Boston 2-6 April 2019. The annual
conference of Museums and the Web, Boston, Massachusetts, USA, nd pages.
Christopher Morse, Carine Lallemand, Lars Wieneke, and Vincent Koenig. 2021.
Virtual Masterpieces: Innovation through Public Co-creation for Digital Museum
Collections. The Intern. Journ. of the Inclus. Museum 15 (01 2021), 65-83. https:
//doi.org/10.18848/1835-2014/CGP/v15i01/65-83

Christopher Morse, Jasmin Niess, Kerstin Bongard-Blanchy, Salvador Ri-
vas, Carine Lallemand, and Vincent Koenig. 2022. Impressions that
last: representing the meaningful museum experience. Behav. & Inf.
Techn. 0, 0 (2022), 1-28. https://doi.org/10.1080/0144929X.2022.2061375
arXiv:https://doi.org/10.1080/0144929X.2022.2061375

Christopher Morse, Jasmin Niess, Carine Lallemand, Lars Wieneke, and Vincent
Koenig. 2021. Casual Leisure in Rich-Prospect: Advancing Visual Information
Behavior for Digital Museum Collections. Journ. on Comput. and Cult. Herit.
(JOCCH) 14, 3 (2021), 1-23.

Harvard Art Museums. 2021. Harvard Art Museums. https://harvardartmuseums.
org/collections. [Online; accessed 15-April-2021].

Heather O’Brien. 2016. Theoretical Perspectives on User Engag. Springer Intern.
Publish., Cham, 1-26. https://doi.org/10.1007/978-3-319-27446-1_1

Heather L O’Brien, Paul Cairns, and Mark Hall. 2018. A practical approach to
measuring user engagement with the refined user engagement scale (UES) and
new UES short form. Intern. Journ. of Hum.-Comp. Stud. 112 (2018), 28-39.
Seymour Papert. 1980. Mindstorms: Children, Computers, and Powerful Ideas.
Basic Books, Inc., USA.

Dorian Peters, Rafael A. Calvo, and Richard M. Ryan. 2018. Designing for Moti-
vation, Engagement and Wellbeing in Digital Experience. Front. in Psych. 9 (May
2018), 797. https://doi.org/10.3389/fpsyg.2018.00797

https://belowthesurface.

(23]

™
9,

&
=

o
=

[32

[33

(34

[35

ECCE °23, September 19-22, 2023, Swansea, United Kingdom

Fabio Pianesi, Ilenia Graziola, and Massimo Zancanaro. 2007. Intrinsic Moti-
vational Factors for the Intention to Use Adaptive Technology: Validation of a
Causal Model. In User Modeling 2007, Cristina Conati, Kathleen McCoy, and Geor-
gios Paliouras (Eds.). Vol. 4511. Springer Berlin Heidelberg, Berlin, Heidelberg,
258-267. https://doi.org/10.1007/978-3-540-73078-1_29

Rijksmuseum. 2021. Rijksstudio. https://www.rijksmuseum.nl/en/rijksstudio.
[Online; accessed 15-April-2021].

Stan Ruecker, Milena Radzikowska, and Stéfan Sinclair. 2011. Visual interface
design for digital cultural heritage: A guide to rich-prospect browsing. Ashgate
Publishing Ltd, London.

Richard M Ryan and Edward L Deci. 2000. Intrinsic and extrinsic motivations:
Clas. def. and new dir. Contemp. educ. psych. 25, 1 (2000), 54-67.

Richard M Ryan and Edward L Deci. 2017. Self-determination theory: Basic psych.
needs in motiv., dev., and welln. Guilford Public., New York.

Nicola S Schutte and John M Malouff. 2019. Increasing curiosity through auton-
omy of choice. Motiv. Emot. 43, 4 (Aug. 2019), 563-570.

Hung-Chu Shih, Jung Kyoon Yoon, and Arnold P.O.S. Vermeeren. 2016. Positive
emotions for inciting behavior-Playing with paintings to enhance museum expe-
riences. In Proceedings - D and E 2016: 10th International Conference on Design
and Emotion - Celebration and Contemplation. The Design & Emotion Society,
Amsterdam, 222 - 230.

Barbara J. Soren. 2009. Museum experiences that change visitors. Museum Manag.
and Curator. 24, 3 (2009), 233-251. https://doi.org/10.1080/09647770903073060
arXiv:https://doi.org/10.1080/09647770903073060

Robert Speakman, Mark Michael Hall, and David Walsh. 2018. User engagement
with generous interfaces for digital cultural heritage. In Intern. Conf. on Theory
and Practice of Dig. Libr. Springer International Publishing, Cham, 186-191.
David Sprague and Melanie Tory. 2012. Exploring how and why people use
visualizations in casual contexts: Modeling user goals and regulated motivations.
Inf. Vis. 11, 2 (April 2012), 106-123. https://doi.org/10.1177/1473871611433710
David Walsh, Mark M. Hall, Paul Clough, and Jonathan Foster. 2020. Char-
acterising online museum users: a study of the National Museums Liverpool
museum website. Intern. Journ. on Digital Libraries 21, 1 (2020), 75-87. https:
//doi.org/10.1007/s00799-018-0248-8

Mitchell Whitelaw. 2015. Generous Interfaces for Digital Cultural Collections.
Dig. Human. Quart. 9, 1 (2015), 16 pages.

Florian Windhager, Paolo Federico, Giinther Schreder, Katrin Glinka, Marian
Dork, Silvia Miksch, and Eva Mayr. 2019. Vis. of Cult. Herit. Collect. Data: State
of the Art and Future Challenges. IEEE Trans. on Vis. and Comp. Graph. 25, 6
(2019), 2311-2330. https://doi.org/10.1109/TVCG.2018.2830759

Ling Zhao, Yaobin Lu, Bin Wang, and Wayne Huang. 2011. What makes them
happy and curious online? An empirical study on high school students’ Internet
use from a self-determination theory perspective. Comp. & Educ. 56, 2 (2011),
346-356. https://doi.org/10.1016/j.compedu.2010.08.006


https://belowthesurface.amsterdam/en/
https://belowthesurface.amsterdam/en/
https://doi.org/10.1145/3173574.3173680
https://doi.org/10.1016/j.chb.2016.07.042
https://doi.org/10.1016/j.chb.2016.07.042
https://doi.org/10.1111/j.2151-6952.2006.tb00209.x
https://doi.org/10.1111/j.2151-6952.2006.tb00209.x
https://doi.org/10.1145/1541948.1541999
https://doi.org/10.16995/olh.280
https://doi.org/10.16995/olh.280
https://doi.org/10.3991/ijim.v16i16.31811
https://doi.org/10.3991/ijim.v16i16.31811
https://doi.org/10.1016/j.lisr.2010.11.003
https://doi.org/10.1145/3290605.3300455
https://doi.org/10.18848/1835-2014/CGP/v15i01/65-83
https://doi.org/10.18848/1835-2014/CGP/v15i01/65-83
https://doi.org/10.1080/0144929X.2022.2061375
https://arxiv.org/abs/https://doi.org/10.1080/0144929X.2022.2061375
https://harvardartmuseums.org/collections
https://harvardartmuseums.org/collections
https://doi.org/10.1007/978-3-319-27446-1_1
https://doi.org/10.3389/fpsyg.2018.00797
https://doi.org/10.1007/978-3-540-73078-1_29
https://www.rijksmuseum.nl/en/rijksstudio
https://doi.org/10.1080/09647770903073060
https://arxiv.org/abs/https://doi.org/10.1080/09647770903073060
https://doi.org/10.1177/1473871611433710
https://doi.org/10.1007/s00799-018-0248-8
https://doi.org/10.1007/s00799-018-0248-8
https://doi.org/10.1109/TVCG.2018.2830759
https://doi.org/10.1016/j.compedu.2010.08.006

	Abstract
	1 Introduction
	2 Related work
	3 Method
	3.1 Study material
	3.2 Participants
	3.3 Study protocol
	3.4 Measures and data analysis

	4 Results
	4.1 The basic psychological needs of casual users in the context of DCH
	4.2 Motivation during casual interaction with DCH
	4.3 Engagement during casual interaction with DCH

	5 Discussion
	6 Limitations
	7 Conclusion
	References

