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Abstract
Hypertext narrative has found itself in new ludic and locative do-
mains, where the links between content have become playful be-
yond mere navigation and blend realities by connecting the virtual
to the real. This has proven particularly useful in the heritage do-
main, where hypertext offers new means of engagement to tap the
narrative potential of historic sites. As the hypertext changes, so
should our vocabulary and understanding of both the link and the
reader experience. In this paper we present a study of 6 locative
ludic heritage hypertexts and blend methodologies from both HCI
and Game Studies through a user study (n=54) and a close read-
ing to understand links and experiences within a range of works.
We conclude a new model of links in locative ludic hypertext in
terms of ludonarrative, ludolocus, and loconarrative, and detail
the significance and impact of those links in terms of quantitative
player experience data and poetics. Our findings show the value
of blending methodologies to uncover successful locative design
patterns, and the immersive value of bringing all three categories
of links together.
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1 Introduction
Locative hypertext has been used to deliver a range of novel immer-
sive mixed reality (MR) experiences both as works of fiction [16, 32,
40] and as a means to explore the narrative potential of heritage
sites [4, 6, 11, 25, 48, 50]. Hypertext has been a valuable part of this
domain, both as a technology to support its delivery [20] and as a
lens to understand the links that make up interactive narrative [33].
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Recent work in this space has sought to go beyond interactive nar-
rative and bring more ludic interactions into hypertextual locative
games [8, 18]—a natural evolution given the body of work exploring
games as hypertext [2, 29, 31], and the poetics of narrative hyper-
text and ludonarrative intersecting in design philosophies such
as patterns [5, 19, 24] and interactions, whether that be through
links [30] or mechanics [43].

There is a need to re-evaluate the reader experience in this con-
text and understand design patterns and link structures that go
beyond locative narrative hypertext and cover locative ludonarra-
tive hypertext. In this paper we present a study of a sample of six
games taken from the Avebury Adventures Anthology1, an anthol-
ogy of 20 heritage locative games commissioned for the Avebury
Stone Circle site in Wiltshire, UK. We seek to answer:

RQ1 What design patterns and links emerge from a sample of
Heritage Hypertext Locative Ludonarratives?

RQ2 What is the poetic impact of these patterns and links on
the player experience?

To answer these research questions we adopt a mixed methods
approach that fuses HCI and Game Studies practice, conducting a
player experience user study of the sample (n=54) using the Game
Experience Questionnaire (GEQ) [21, 22], coupled with close read-
ing of the games using the Bizzochi and Tanenbaum method [7].
This approach gathers evidence on player attitudes and experiences
of the designs, but is grounded in deeper, systematic qualitative
analysis of the content of the experience itself. Using Hypertext
as a lens, we model our design conclusions in terms of links and
how experiences connect the 3 core experiential elements—location,
play, and narrative—together.

2 Methodology
Our method seeks to understand the links and designs of loca-
tive ludonarrative heritage hypertext through a study of 6 locative
games taken from the Avebury Adventures Anthology. This an-
thology was commissioned as part of the LoGaCulture project,
investigating locative games for cultural heritage. A paid commis-
sion for freelance designers was established, whereby ten designers
each created two locative games for the site with support from the
National Trust (who manage the site), an independent archaeol-
ogy expert on the site’s history, an artist, and an engineer. Games
were created using either the Unity Game Engine [49] or LUTE
[8], a hypertextual mixed reality game toolkit (based on Unity).
Our means of study is a fusion of HCI and Game Studies: we use a
classical player experience evaluation to capture user attitudes on
the experiences, but also conduct a close reading of the experiences

1Avebury Adventures Anthology is detailed here: https://logaculture.eu/news-
events/avebury-adventures-exploring-avebury-through-locative-games/
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Game Category Tech Summary
Replicas Historic LUTE Players explore the site interacting with characters and collecting ‘Repli-

cas’ as rewards for learning about the site and answering quiz questions.
Avebury Research
Challenge (ARC)

Historic Unity Players assist ‘Professor Stone’ in their research on Avebury, answering
questions about the site from information and observation.

Bloom and Wander Ludic LUTE Players learn about the site and solve puzzles at key locations at Avebury.
Mixed-reality flowers spawn as the puzzles are solved.

Cyber@Avebury Ludic Unity A parody of Cyberpunk fiction in which standing stones become servers
to be hacked with a series of mini-games.

Imagining Avebury Creative LUTE Players explore, collecting digital stickers depicting objects relevant to
the site, before using them to create postcards.

Painting Avebury Creative Unity Players wander the Avebury site, painting what they observe using an
impressionistic drawing tool and filling a map with their creations.

Table 1: Sample of games taken from Avebury Adventures Anthology selected for study.

Figure 1: Sample game screenshots. From left to right: Replicas, Avebury Research Challenge, Bloom and Wander, Cy-
ber@Avebury, Imagining Avebury, Painting Avebury

to identify poetics and design patterns—both methods for which
are detailed below.

2.1 Game Sample
The anthology’s 20 games fell into three categories: Historic (8
games prioritising heritage education), Ludic (10 games prioritising
play and mechanics), and Creative (2 games prioritising making
and expression). From these, we took a sample of 6 games—2 from
each category, 1 Unity and 1 LUTE per category—for a represen-
tative slice of the anthology, summarised in Table 1 and depicted
in Figure 1. All games are playable on smartphone devices, though
Bloom and Wander (at time of writing) is only available on Android;
the remaining five support both Android and Apple.

2.2 Player Experience Method
As part of our exploration of the design patterns and their impact
with regard to RQ2, we conducted a traditional player experience
user study. To do this we used the Game Experience Questionnaire
(GEQ) [21, 22] as a standardised and commonly used HCI measure

of player experience [10]. In order to gain the most detailed picture
of the player experience of our sample, we also used both the social
presence module of the GEQ [9] (to understand the games impact
on player empathy and connection to others), and the post game
module (to understand their perspective on their reflections after
play). Study methodology was ethically reviewed and approved
by Bournemouth University ethics committee and protocol for the
study was as follows:

We recruited games and animation students at Bournemouth
University, offering a £30 voucher incentive. Participants were each
allocated 2 games to play and were asked to test game compatibility
with their personal device before attendance.We provided transport
to the Avebury site and participants were on site for four hours,
during which they played each allocated game for 30 minutes. We
mitigated order bias through game allocation, with half the tests
for a given game playing it first, and half second. After each test,
players completed an online version of the GEQ.
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Overall 108 2.23 2.06 1.26 0.55 0.6 0.95 2.46 1.83 0.60 1.04 1.42 0.39 0.45 0.88
Replicas 20 2.40 2.13 1.31 0.37 0.43 0.88 2.58 1.79 0.46 1.10 1.51 0.33 0.43 0.67
Bloom &Wander 15 2.20 1.87 1.13 0.51 0.32 0.77 2.24 1.58 0.43 0.91 1.23 0.40 0.33 0.89
Imaging Avebury 19 2.06 2.23 1.32 0.88 0.68 1.12 2.53 2.32 0.69 1.14 1.39 0.37 0.45 1.07
Avebury Res. Challenge 17 2.19 1.83 1.00 0.53 0.51 1.07 2.20 1.90 0.64 0.92 1.56 0.33 0.44 0.80
Cyber@ Avebury 19 2.00 1.95 1.21 0.75 1.00 1.15 2.13 1.57 0.66 1.06 1.12 0.62 0.74 1.11
Painting Avebury 18 2.50 2.28 1.52 0.22 0.61 0.67 3.07 1.79 0.71 1.06 1.66 0.30 0.28 0.74

Table 2: GEQ player study data by variable for overall data and separated by game. 54 participants returning 108 playtests.

2.3 Close Reading Method
The player experience study was followed by a close reading in the
tradition of game studies and other criticism methods in the hu-
manities. We followed the Bizzochi and Tanenbaum method [7] as
used in other game close readings such as [27, 35, 36, 38, 41]. Close
reading is a hermeneutic approach, deconstructing and reflecting
on the content of a work by examining experience repeat cycles,
and analysing findings in terms of given lenses. It has demonstrated
value in evaluating the poetics of design fiction [3] which make it
valuable here. Our lenses were:

Linked Locations: How is the experience linked to place and
how does it make use of locative technology and mixed reality?
What is the role of traversal and movement?

Linked Ludonarrative: How is play linked to story? How are
stories reflected in the use of ludonarrative poetics?

Our reading was conducted by two of this paper’s authors and
followed this protocol: we each played 6 games on site separately
as ‘naive readers’ [7], for a maximum of 30 minutes while recording
our play-through and following the verbal protocol (thinking aloud).
On completion we reviewed the experience, using the recording to
document a reflection of each game and conduct an open coding
analysis in terms of each lens. Finally, we met to share reflections
and codes, and collectively conducted a thematic analysis to draw
our core themes from the games.

3 Results
Both methodologies outlined above were completed and present
combined quantitative and qualitative findings.

3.1 Player Experience Findings
60 participants were recruited, of which 54 attended the study,
each playing 2 games for 108 total playtests. All participants were
students in games or animation at Bournemouth University, 23

identified as male, 26 as female, 3 as non-binary, 1 as genderfluid,
and 1 not specified. Each of the three GEQ modules (core, social
presence, and post game) score a range of metrics based on Ijssel-
steijn et al’s original scoring methods [22], the results of which are
summarised in table 2. Uneven frequencies are due to non-attending
participants.

Some initial observations can be drawn directly from this data—
players enjoyed the experiences, reporting higher positive than
negative affect in the core module (2.46 to 0.95, p<0.001) and higher
positive experience than negative experience in the post game
module (1.42 to 0.39, p<0.001).

The data also shows some impact of the game category on expe-
rience, with games in the creative category showing higher positive
affect, followed by historic, followed by ludic (2.79 for creative,
compared to 2.40 for historic, and 2.18 for ludic, p<0.05), suggesting
that the mechanics of these games may present a stronger positive
impact for creative interactions than for ludic in this context.

In terms of correlations, we can see connections we might expect
between positive or negative variables with variables of similar sen-
timent.What is more interesting is the strength of these correlations
with positive and negative affect. The strongest positive variable cor-
relationwith positive affect was sensory and imaginative immersion
(r=0.81, p<0.001), indicating the importance of creating a sense of
immersion in mixed reality locative experiences. The weakest was
behavioural involvement within social presence (r=0.27, p<0.05),
which can be explained by single player experiences with only brief
character interactions. On the negative side, the strongest correla-
tion with negative affect was tension/annoyance (r=0.74, p<0.005),
which can mostly be attributed to somewhat mundane annoyance
at small bugs and interface design issues, but also in frustrations
understanding what to do and where to go in the games.
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Figure 2: Locative Ludonarrative Links between Play, Narrative, and Location in terms of Ludonarrative, Ludolocus, and
Loconarrative.

3.2 Close Reading Findings
Close reading was conducted to the method during March 2026,
and identified four link types operating across Play, Narrative, and
Location—the three layers of each experience: Ludonarrative (play
↔ narrative), Ludolocus (play↔ location), Loconarrative (narrative
↔ location), and a central Locative Ludonarrative category connect-
ing all three simultaneously. Our model is presented in Figure 2;
detailed analysis follows in Section 4.

4 Close Reading Analysis
Close reading identified a range of links with each shaping the
poetics of the games. These links are not in the traditional hypertext
sense from content to content, but between the three layers of each
experience: Play, Narrative, and Location.

4.1 Ludonarrative: Linking Play and Narrative
Ludonarrative is an established concept within game studies and
design [13, 18, 42, 45], describing the link (or lack thereof) between
how a game plays and how a game reads.

4.1.1 Harmonies and Dissonances. Cyber@Avebury, as described in
table 1, is a humorous, cyberpunk-themed game. Its aesthetics hear-
ken to green-on-black MS-DOS terminals and a canon of science
fiction films, and its narrative centres on hacking and counter-
hacking. Playing its minigames felt connected to the narrative,
as they successfully mimicked retro games to communicate an
imagined hacking-like experience. The experience of ludonarrative
harmony is that of a game feeling ‘complete’ and coherent, even
where the subject matter is absurd. This draws an unfavourable
comparison with Bloom and Wander’s mixed-reality puzzles, which
call on the player to move small 3D orb objects around on an AR

plane. The experience is simple to the point of feeling trivial, and
bears no relevance to the game’s themes of education and natural
beauty.

4.1.2 Educational Play. Three of the six games (Bloom and Wan-
der, Avebury Research Challenge (ARC), and Replicas) framed their
narrative within an academic context of archaeological research as
a means of connecting the game story to the heritage landscape.
There are obvious benefits to this thematic framing: as players we
immediately understand that the information we receive will be
factual, and for a player new to the site this fulfils an expected mode
of visiting engagement—that of a virtual tour guide [17, 26, 39, 50].
However, this affordance of easy on-boarding also limits the kind
of play that feels coherent to the story. As described above, Bloom
and Wander demonstrated this difficulty in linking theme and play.
Replicas more effectively integrated a mechanic of pedagogic di-
alogue followed by quizzing, but each quiz was limited to only
two options. The mode of play felt coherent, but unsatisfying. ARC
was more successful, as it utilised a third dimension of connecting
narrative and play to the landscape, as discussed in section 4.4.

4.2 Ludolocus: Linking Play and Location
Through play, we observed a variety of means by which the game
experience and physical space were linked, both through tech-
nology and interaction. The experiences broadly demonstrated
‘hard’ (where location is specific and technologically linked) or
‘soft’ (where the relationship with location is more flexible) ap-
proaches to location links.

4.2.1 Detection. Detection describes how the game-as-system
triggers content based on the player’s location. ‘Hard’ detection
makes use of the phone’s GPS system to locate the player within
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approximately 10 meters of a location node, triggering content.
Replicas, for example, handles on-location triggers and visually
situates players and nodes on a map. However, the link that hard
detection forges between game and landscape is imperfect. In the
case of Replicas, the game’s narrative is informative and diegetically
linked to particular stones around the site. In practice, we found
that some content triggered at a distance, closer to unintended
stones than the intended one, confusing the player.

‘Soft’ detection, on the other hand, often relies on location
self-report from the player to link their location to game content.
It sacrifices a ‘hard’ technological link between the landscape and
the player device through GPS, in favour of a fuzzier link through
the player. From a content triggering perspective the function is
identical, and from a complexity perspective has fewer potential
points of failure: the point of failure is transferred from the device
to the player, who may report inaccurately. This issue is effectively
addressed in ARC, which uses a soft detection system in which
the player reports their location (e.g. ‘near the visitors’ centre’).
Game content is tailored to each location and, in order to progress,
the player must visually interact with their surroundings. As such,
whenwe tried to report our location inaccurately, wewere unable to
progress in the game until we had navigated to the correct location.

4.2.2 Guidance. We use ‘Guidance’ to describe how the game
communicates location to the player, as well as the experience of
being guided. ‘Hard’ guidance, again relying on GPS and mapping
software such as MapBox [1], is common in locative game design
(5/6 games in this study made use of it), but created navigational
friction as we played. The player marker suffers from the same inex-
actness of location as node-triggering, and infrequent updating in
games such as Replicas led to frustrating back-and-forth wandering
while playing. Further, it relies on the player continuously orientat-
ing themself on a map. In the case of Cyber@Avebury, the map is
wireframed to mimic its cyberpunk aesthetic. Visually effective, but
the player unfamiliar with the site must keep their eyes on their
phone to avoid getting lost, losing sight of the environment they
have typically intended to visit.

‘Soft’ guidance requires that the player transpose diegetic in-
structions to successfully navigate the physical world. ARC, for
example, relied purely on soft guidance such as non-responsive
maps and text clues like ‘the entrance to the stone circle behind
the barn’ to guide players through the game and site. This mode of
guidance forced our attention as players onto the environment, as
we actively made sense of our environment at each stage. Bloom
andWander combined both modes, using ‘hard’ GPS location points
to bring us near to standing stones on the site, then adding ‘soft’
location in the form of a sketch of the specific stone to help us
target the exact location. We experienced the blend of soft and hard
guidance as being the most effective mode of instantiating location
through play.

4.2.3 Agency in Navigation. Whether hard or soft guidance was
implemented, part of the experience of navigating through the
game and site involved choosing a path of traversal. All 6 games
were non-linear in the sense that location nodes could be visited
in any order. Games such as Replicas placed nodes on footpaths
around the site, constrained to the stone circle itself, but choosing
a path did not meaningfully affect gameplay. Imagining Avebury,

meanwhile, offered over 20 locations spread over the site, which
could be played in any order or not completed. This was a plethora
of choice that we found somewhat overwhelming, and appreciated
the contrast of ARC, which introduced core and optional clusters
of locations around the site through narrative.

4.3 Loconarrative: Linking Location and
Narrative

The experience of place while engaging with locative games fun-
damentally alters the way that the narrative is experienced [46].
Five of the six games explicitly engaged with the location through
narrative, and we make the following observations as to how those
links were drawn and felt.

4.3.1 Connecting Story and Place through Heritage. The Avebury
stone circle is a site rich in cultural and natural heritage, which
makes it a popular visiting destination. It is therefore perhaps un-
surprising that 4/6 of the games chose to narratively communicate
this heritage in some way. All three ‘academic’ games described
in section 4.1.2 guide the player to the Cove stones, the Swindon
stones, and the Barber stone (among others), and deliver similar
information about the stones’ histories. This certainly forges coher-
ent links between the place and its stories. However, as mentioned
in ARC, these stones are visited on authorised site tours and so the
player may be left wondering what value the locative game has
added to the visiting experience.

We can compare this to a more dispersed, non-linear location
nodal structure as in Imagining Avebury, which presents a fictional
framework to deliver a more faceted factual heritage. Although the
number of available location nodes may at first be overwhelming,
they demonstrate a more complete connection with Avebury’s cul-
tural heritage beyond its stone circle, incorporating its church and
chapel, its museum, its natural heritage, etc. which is then carried
through in the available sticker designs and attached information.
This de-prioritisation of an archaeological academic context allows
for greater agency in loconarrative exploration on the part of the
player, while still engaging in a visiting experience closely tied to
place.

4.3.2 Narrative Weight and Loconarrative Dissonance. We observed
a spectrum of narrative weight that directly impacted the feeling
of location-specificity. When narrative is absent, as in Painting Ave-
bury, there is no dissonance, but the site becomes less relevant; the
game is location-agnostic and could just as easily be played in any
given heritage site. On the other extreme, Cyber@Avebury utilised
intentional thematic dissonance, pitting a fast-paced cyberpunk
narrative against the slow reality of the heritage site. While enter-
taining and even ludonarratively coherent, this friction distracted
from the storytelling and shifted focus away from the site’s heritage.
Lighter, more balanced narratives, such as those found in Imagining
Avebury and ARC, fostered a greater connection by anchoring the
player to the site without demanding constant screen attention,
allowing the narrative to enable engagement rather than compete
with it.
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4.4 Locative Ludonarrative: Linking Location,
Play, and Narrative

In this section we discuss observations that link together all three
layers of locative games as mediated experiences. That is, the expe-
rience of story, place, and play together.

4.4.1 Dissonances. Through close reading, we found that missing
links between these three layers led to a sense of dissatisfaction in
play, even when other layers were engaging. When playing Bloom
and Wander, for instance, an initially grey map turned green, and
flower objects appeared in augmented reality around the stones
themselves. The mechanical satisfaction of the map transformation
was engaging, but the overarching narrative (or lack thereof) was
too thin to give the blooming flowers a deeper relevance to the site
and thus lacked emotional significance, leaving the locations visu-
ally distinct but narratively empty. In Cyber@Avebury, the cyber-
punk aesthetic was effectively communicated through the game’s
mechanics, but while increasing challenge between minigames kept
us engaged, it distracted us from our physical environment.

4.4.2 The Balance of Attention. This leads us to a persistent ten-
sion we experienced in play, that of juggling attention between the
digital interface and the physical space, as described in [34] and [51].
We describe experiencing this during navigation, above, but the
problem persisted further. Games like Cyber@Avebury and Replicas
suffered from a "narrative scroller" effect, where fast-moving or
heavy dialogue pulled attention entirely to the screen. This created
social and spatial distractions, and left the heritage aspect feeling
unanchored, as facts were delivered without guiding the player to
observe their surroundings. Conversely, games that treated ‘notic-
ing’ as a mechanic more successfully connected place and play (see
also [52] and [39]): ARC required players to actively observe the
environment to progress, utilising procedural tasks (such as count-
ing obelisks) and reasoning tasks (such as deducing a building’s
original purpose). This design choice effectively shifted the player
from a passive reader to an active observer, using the digital device
as a lens to focus attention rather than a screen to divert from it.

4.4.3 Reflective Creation. Two games took the mechanic of ‘notic-
ing’ further, from gameplay that amalgamated material-world ob-
servations, to synthesising creative outputs from observation with
a mechanic we term ‘Reflective Creation.’ The success of this me-
chanic was not in its novelty—as the tools themselves are fairly
simple—but in the creation of a game space that fosters mindfulness
and presence. In Imagining Avebury, players collect virtual stick-
ers by exploring the site, then use the stickers to create their own
postcards (see fig 1). The act of making a postcard is narratively
encouraged to be a moment to pause, take a seat, and reflect. As a
mechanic, we felt this resonated with the bucolic peace and cultural
spirituality of the stone circle. The stickers, too, had been designed
with care to bear significance to the site’s heritage. However, the act
of reflection is internal, and the player’s attention is held closely to
their device as they create. There is therefore some tension as they
are present in the site as a conceptual space, but not fully present
in the material space.

Painting Avebury also encourages players to visually engage
with the site in order to paint artworks which they may treat as
digital souvenirs. The encouragement here is non-explicit: beyond

the tutorial the game lacks any textual narrative at all. The game
is toy-like, free-form, and any narrative that the player derives is
drawn from the snapshots of their experiences around the site. As
such, we felt it suffered from a lack of location-specificity. However,
the game succeeds at fostering a seamless balance of attention as
the player puts their notice on the landscape and their fingertip
on the phone screen, the gameplay becoming a synthesis of the
player’s interaction with the landscape.

4.4.4 Locative Serendipity. During play, we experienced moments
of surprise and delight when the game world and real world aligned,
promoting a sense of locative ludo-harmony and joy in an unex-
pected reframing of the material world. We term this ‘locative
serendipity’. Some of these moments were pure chance; ephemeral
connections between game, story, and location. When playing
Bloom and Wander, the map changes from grey to green, as de-
scribed. Playing this on a foggy spring day, the landscape was
rendered in shades of grey. As we played, the map transformation
occurred alongside an environmental transformation, wherein the
fog lifted to reveal a green and sparkling landscape. This created
an unintended, but effective, moment of serendipity which felt as
if the game and landscape had connected.

Other such moments demonstrated a design intentionality. Imag-
ining Avebury fosters serendipitousmoments through an abundance
of opportunities. The stickers described in section 4.4.3 are items
and objects both loosely and closely associated with the site’s cul-
tural heritage, and the node locations more specifically. For example,
by reaching the node nearest to the Alexander Keiller museum, we
found stickers of coins, bones, and pot sherds—each marked up
with contextual information. With so many stickers to collect, it
was almost inevitable that there would be ephemeral moments of
connection between the site and the game. As we explored, we were
delighted to find not only the standing stones and their sticker coun-
terparts as expected, but daffodils, harebells, and (most ephemeral
of all) a pigeon feather, appearing in close proximity both in the
game and in the material world.

Avebury Research Challenge (ARC) fosters the same effect by re-
lying on the popularity of the site with visitors. The game makes
frequent diegetic references to the site and makes reference to com-
mon site activities to create likely (though not certain) magic mo-
ments of serendipity. For example, two tours of Avebury take place
each day, excepting extreme weather, and the game narratively
encourages the player to watch out for tour groups and visitors
with cameras. On a harsh winter day it is unlikely that the player
would encounter either phenomenon, but on even a mild spring
day before the heavy tourist season, as when we were playing, both
phenomena occurred. These moments effectively link the narra-
tive and the experience of play within a material space to create
moments of locative ludonarrative harmony.

5 Discussion: Toward Design Patterns for
Locative Games and Ludic Heritage
Experiences

In this section we discuss the findings from our close reading, above,
and contextualise them with GEQ data from the participant study.
We seek to answer RQ1 and RQ2 within a framework of links
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between Story, Narrative, and Play as described in figure 2 and,
where possible, synthesize recommendations toward applications
of design patterns for locative game design from our analysis.

Our observations indicate a point of friction in the ludolocative
experience, particularly around guidance and navigation. Losing
one’s way, wandering back and forth, inaccurate content trigger-
ing, and unclear mapping all cause confusion and frustration [39].
GEQ data to support this is limited, but the strongest correlation
with negative affect in our study was tension/annoyance (r=0.74,
p<0.005), which indicates that these minor in-game irritations and
bugs can have a major effect on the player experience and should
be addressed wherever possible. As such, effective detection and
guidance are crucial when combining play and place. While Bloom
and Wander successfully made complementary use of ‘soft’ and
‘hard’ guidance, no game in our selection made use of both ‘hard’
and ‘soft’ location detection. This led to a poorer user experience
in playing Replicas and Imagining Avebury, in which the location
system got ‘stuck’ and failed to update. We posit that using both
detection patterns in combination would be beneficial toward solv-
ing this problem, creating a more seamless user experience. For
example, if a location system fails for any reason (due to disrupted
signal or an unavailable location), it is helpful for the system to
fail ‘gracefully’ (per principles of graceful degradation [12, 44]) and
offer the player a way to trigger location content manually, or offer
an alternative location.

As an ancient heritage site where the “past haunts the present”
[14], it is perhaps not surprising that games in the ‘historic’ category
make loconarrative sense in the context of Avebury (see also
[26, 48]). In our GEQ study, the category of historic games scored
higher for positive affect than ludic, (2.40 for historic, and 2.18 for
ludic, p<0.05), though not as high as creative. As well as history,
these games also tended toward modes of information delivery and
education as a way of linking to narrative to heritage and place
[52]. We experienced a difference between games which delivered
information, and those which offered a more active experience
with contextual learning: embedding facts at a location was not
enough [15]. Games that relied heavily on text-based dialogues
felt passive, anchoring our attention to the screen and rendering
the heritage site a bland informational backdrop rather than a
subject of learning. As such we recommend locative design that
fosters conscious exploration on the part of the player, and which
aligns exploration and learning toward a personalised experience
[37, 46, 47].

We position the concept of locative ludonarrative harmony,
and patterns by which to foster it, as the most important contribu-
tions of this paper. It is the experience of being immersed simul-
taneously and seamlessly in play, place, and story in a game. This
position is to some extent borne out by GEQ data, which identi-
fies the strongest positive variable correlation with positive affect
as sensory and imaginative immersion (r=0.81, p<0.001). The two
design patterns which we propose as being instrumental in this
regard are Noticing as Mechanic and Locative Serendipity.

‘Noticing as Mechanic’ ludically shifts the player’s attention
from the play device onto the landscape. The two creative games in
our study successfully made use of this pattern, and indeed took it
further, by encouraging the player toward active synthesis through
creation and exploration. That this was successful is supported by

the GEQ data, which indicates that games in the creative category
had the highest overall positive affect compared to historic and
ludic games (2.79 for creative, compared to 2.40 for historic, and
2.18 for ludic, p<0.05).

The impact of locative serendipity is more challenging to
measure beyond the broad category of sensory and imaginative im-
mersion. This pattern is also somewhat risky: as it relies on chance,
there may be players for whom it will not work. Furthermore, it
requires study of and familiarity with the given site by the designer
in order to foster moments of alignment. However, the experience
of it which emerged from our close reading was significant; that of
harmony between real world and game world. We have identified
the following variations on the pattern:

Opportunity through Abundance fosters opportunities for
moments of alignment by sheer numbers, diegetically referencing
site-relevant elements. An example of this could be the integration
of the weather as a factor in an outdoor setting, either using plug-ins
or user-reportage.

Opportunity through Popularity as in ARC, seeks to align
story and gameplay with popular site visiting habits. This could
include limited-time content for holidays and festivals.

Ephemeral serendipity relies on habits of pattern-finding
among users, as in emergent narratives [23, 28]. It is an application
of the ‘magic circle’ effect of player thinking which, in this con-
text, may encourage players to see the material world differently
than when not framed by the context of games [50, 52]. Ephemeral
serendipity may be fostered by (ludo)narratively embedding the
game fiction within a realistic context for the site, within which
the player may generate stochastic links and create an emergent
ludo-harmony.

6 Conclusions, Limitations, and Future Work
Our work provides evidence towards answering our research ques-
tions; RQ1 through our model of links, and RQ2 through our mixed-
methods inspection of experience impact.We explore design poetics
in terms of the value and costs of different approaches to each of
our four link types in sections 4 and 5. Our work shows the value
of blending HCI UX methods with close reading from game studies,
where a close reading approach has exposed richer poetic findings
beyond initial GEQ data. While these contributions are valuable
toward understanding links in locative ludic hypertext, they must
be considered in the context of their limitations: the experience
user study was conducted with students with limited diversity of
participants, and the close readings were conducted at one point in
time—where the experience may change with the seasons. While
this is important, we do not believe these limitations undermine
the findings, as they remain new empirical observations in hyper-
text research. Future work in this space should further expand the
connections between poetics and ludic harmonies, with deeper
explorations of how these impact player experience.
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