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ABSTRACT

Applicationsthat provide locationbased experiences aaa
increasingly viable design space givée proliferation of
GPSenabledmobile devicesHowever, these applications
are in their infancyandwe do not yet know whalesign
factorswill contribute to theirsuccessFor this reason, we
have studied thevell-establishedocationbased experience
of geocaching.We report on the results of a saw of
geocachers alongith observations from our own -epth
geocaching activities. Our findings illustrate that
geocaching permits users to create a range of experienc
for others within a permeable yeestricted culture of
norms. Once created, geobas are maintained by the
community of geocachers through a wddsigned
groupware systenHere maintenance aatanbe performed
Oin the small,0 given their Higreight and weldefined
nature, and become less about maintenance and more ab
personal pdicipation. These findings provide insight into
how community and groupware can be leveraged to suppo
applications for locatiofased experiences.
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based experience¥/e define locatiorbased experieces as
activities that are augmented, promptedr made possible
by content or informationthat is linked to particular
geographic locations

Systemsthat deliver locatiorbased experiences are fairly
varied interms of functionality. For example,Darkside
automatically downloadphotospreviously taken near the
userOs current location to the userOs mobile digfice
Loopt and BrightKie show users which of their friends are
(%Jrrently located nearbya[13]. OOHara et a]17] describe
azoo-based research prototypdnere children rezive more
information about an exhibit when they scan a barcode
using a mobile deviceMlany pervasive games often rely on
their designers to create elaborate experiences that are tied
to reatworld locations as the game occuts?]. Location

QRased experiences are also useful for fulfilling domestic

needs.With Place Mail, Ousers create personal reminder
jnessages, and the system delivers them atspeeified
places on their cell phoneQ4]. These can further be
shared with other users utilizing Sharescape, which
visualizes communitgreated reminderd §, 19].

An inspection of this design space suggests that location
based experiences are made possible by both loeation
sensing, and perhaps more importantly, thentent

H5.3. Information interfaces and presentation: Group andyejivered to usersGiven the importance dhis content it

Organization Interfac&@omputer-supported cooperative work
General Terms: Design, Human Factors

INTRODUCTION

Many handheld devices now contain sensditsat can
pinpoint thelocation of a user to within a few meters of
their real world position The commoditization of this
technology enables the design of locataware
applications and the potential creation of rich location
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serves tostudy the manner in which it is created and
mairtained over timeHow can systembe designed so that
the novelty of the locatiehased experience does not wear
thin (i.e, so thatcontentis fresh, interestingand useful)?
Similarly, how can we ensure that tleententdoes not
require constant vigilance and maintenande®omatically
generated contens typically nonrich (e.g, locations of
oneOs contact lisfB,7,13] or can quickly become stale
Many research prototypes yelon the designers or
administrators to generate contgit2,17], which canplace

a burden othemto orchestratandensure the maintenance
of the experienceA third approach is to rely on useis
either actively or passively generate content for other users
to consumg14,15]. Such an approach is risky, since it is
contingent orusers creating and maintaining that content.
If users fail to continue tdo this the experiences become
nonexistenbr stale



Figure 1. Traditional Caches: ammo can, tradable items, micro cache, and micro cache log book (left to right).

Yet, it is this latter approadhrelying on users to both containing, in the least, a log bogto write oneOs name,
generate and maintain contirthat is the cornerstone of date, etg when finding it) and sometimes tradable
geocaching, a locatiebased activity that has enjoyed OSWAGO items or small togigure 1, left) Other cache
consderable succesand growth for over a decad€&he types include Puzzle caches, where a puzzle must be solved
first geocache was placed in 2000 and today there are ovep find the locationand Multi Caches, containing multiple
955,000geocaches hidden worldwid8][ To help build our waypoints (GPS coordinateghat must be found to reach a
understanding of how geocachimgnploys this approach, final destination Containerstypically range from large
we have studiedthe creation and maintenance practiobs ammunition boxes (ammosfo small ©ntainers called
geocachersThis allows us tdearnzow usersconstructthe OmicrosCreated fromitems such adilm canisters or
experiences, why they find it enjoyable and what magnetic key holdergFigure 1 right). Geocaches were
mechanisms support this activity as a whdlbis sheds originally hidden in parks and wooded area$][ but can
light on how locatiorbasedexperiences ight benefit from now alsobe found in urbagenters

similar contentgeneratiorand maintenanc@echanisms. .
When seeking out geocachassersgenerally searchthe

Prior work on geocaching by OOHarkg][ identifies the geocaching website for caches in an area of intevest;
motivations of geocachers fgarticipating in the activity — spedfic cache©web pages, and find the cachs based on
and also describes many of their practicEsis identifies  the associated GPS coordinatdany people download

the notion of communityand shows that geocaching is not detailsfor a large set of caches onto their GPS device for
just an individual actpeople contribute to the activityia serendipitous hunting latg¢d6]. Caching is meant to be a
online interactionwhen not out cachingKelley [10] also secret activity and cachers generally try to be stealthy when
describes issues of trust and community in her book orhunting to avoid OmugglesO (m@chers) from finding out
geocachingOur work builds on this existing literature by what they are doingCaches that have gone missing
taking a deeper tik at the manner in which geocaches are because of neoachers are referred to as being Omuggled.

created and maintaine@ur findings showthat geocaching Oncea cache outing is complete cachemstloas of their
maintains its OfreshnessO due to the flexibility of the 9 piete, e 9

geocache medium: users can design and deploy creations gperience to thegeocache web_ pageogs can be flagged
simple or as rich as they desie show tlat the website with attnbu}es, such as found it, it find it (DNF)’ or
that underliesthe geocachingcommunity is an effective needs mamFenanceAs yve_shall see, .these simple gnd
groupware system that encourages an implicit type oflargely transient comemication mgchgnlsmls playha crucial
cooperation that in turn has engendergehgicubar culture role n helping to - maintain mdnqdua caches and,
of practices and customBhis communityhelps tomaintain collectively, the entire geocaching activity.

a level of onsistency in thexperiences that others halre RELATED WORK

this respect, our results highlight the critical role that Most literature on geocaching is journalistic and does not
community as mediated by the online websiiays in the  report in depth about the activit§6]. Forestry researchers,
creation and maintenance of locatioased experiences. Chavez et al[5], provided the first research study of
GEOCACHING geocaching practicesith a surveyof 133 geocachers in the

Geocaching isst GPSenabled treasure hureocachergor Minnesota region .Of the USThey found that eople .
cachers)hide ageocache (ocachg andthen recordthe geocqched to enjoy .the scen_ery/ hature, get exercise,
GPS coordinates of that location along with a description ofSXPETIENCEe new and_dlfferent Fhlngs, td_@'.r skills and

the cacheonto a common websitethe mostwidely used abilities, participate in recreatlonal activities, and learn
being geocaching.com[8]. Each cabe has its own abput natural historyA second article by Chave; et {6 .
associated pagevhere cache creatolabel the cache with articulates the neeq for management strategies to permit
terrain, difficulty, and sizeratings from 1 to 5Cache types geqcachers to_continue the.lr activity in forests and parks
vary, but the most commonly placed is a Traditicbathe while still preserving the environment.



KelleyOs book1{0] providesthe first qualitative look at specifically on the creation and maintenance activities of
geocaching practicesThrough rich photographic and geocachers to further identify the role of community in the
textual accourst, she illustrates the remarkable similarities large. Our account illustrates the pivotal role of the
in geocaches across the US (e.g., similar containers, terraimommunity in enabling and supporting geocaghihrough
and environment for hidesKelley goes on to describe its central website, which is in turn an artif@entric
geocaching as a meanseteplore what OcommunityGgint groupware system
mean in the future wherg humans become aggmented W't'ﬂnETHODOLOGY
locationsmart technologiege.g., people carrying GPS
enabled mobile devices)n this community, she says the
key component is thin trust; that is, trust between
anonymais people rather than close friends or familg][
The logs that cachersreate of their activities forma
reputation system that further enhances this .tiisleyOs  Geocaching Participation
account of geocaching valuable for it sets the foundatio ~We participated ingeocaching for a period of ten months.
for the way we think about Community in geocaching_ This involved the firstauthorfinding 250 geocaches and
However, it does not provide the methodologicejor ~ hiding 10, the second ahor finding 50 geocachesand
needed to understand tetailsof this community. hiding 1, and the third author finding 15 and hidingThis

~ i set of experience is significant for it provides us with
To date,00Hara@$6] study of 14 geocachers in the UK fisthand accounts of the activity from the perspective of
remains the most comprehensiqualitative study of  peginner, intermediate, and advanced cachers. gities us
geocaching practice®©OHaraOs emphasis is on identifyingan"ynderstanding othe range of geocaches availahier
the motivations that geodaers have for participating if¢ o5 routinesfor hiding/finding cachesand the strategies
activity. Herewe learn thakey mOtI\.IatIOI’lS mclc!e giving employed by othersfor hiding/finding In addition, it
purpose to walks and/or exercise, explorin@laces,  gypplied us with many opportunities for interacting with
improving online profiles and statistics, fetlg challenged,  gher geocachsthrough the geocaching web page logs and
or compgtlngwnh others.Wlthm these, OOHara dr_aws out messaging systenThe disparity between number of finds
two major implicatiors for locationbased experiences gnq hides is consistent with typical geocaching behaviors as

First, people liketo intersperse their geocaching activities reported in our upcoming results and agcOOHaralfg].
amidst everyday life activities, such as work, school, or

shopping.That is, geocaching is nafwaysan activity in ~ Online Survey .
and of itself; it isoften part of a larger series of intertwined We also created anddeployed a online survey that
and ongoingevents Second, gocaching is unique as a Ccontained section®cusedon: evolutions of practices, tools
system delivering locatiohased experiences because it and devices, online interactignand finding and creation
draws focuszway from the technology itself (i.ethe GPS ~ €xperieices The survey was created fomonths into our
device) and instead brings it to the reairld location. 10-month participation periodOur firsthand knowledge of

N the geocaching community helped us understand what
OOHaralsoshows that community exists geocaching in would be interesting focal points of study. This also
several waysFirst, caching is not just an activity where one gjjowed us to: 1) construct questions that would target the
goes and finds cael. A portion of the experience occurs types of things we were seeing gain more information
Online, wherecachers |0gtheil’ geocaching activities and about them from a wider audiencand 2) construct
read the profiles of othersSecond, we see evidence of guestions that would see if alternative practices were
community in the small where people will cache in small gccurring that we were not noticinglearly all questions
groups andhusturn the activity into a social occasidfor  were operended because we sought to explore various
example, parents ight cache with children, or a group of topics with potetially unknown responses rather than
friends mght cache togetherThird, trust and colldtve  confirm existing theoriesFor example, sample questions
responsibility become important for moveable items knownincluded: "Describe your favoré geocachereatior® and
as Travel Bug¢TBs). These are items tagged with a special "what activities did you engage in to plan the hide?s
travel missionFor example, a travel bug placed in a cache pilot testedthe survey with several beginnémfermediate,
in New York City mght have the goal of reaching Los and expertgeocacher{some with over 1000 findsjnd
Angeles.Cachers themove the travel bug between caches reyised based ortheir feedback. The survey wasthen
to fulfill this mission. Lastly, OOHara shows that deployed onlineduring months 5 to 8 of our participation
geocaching is not just a consumption activilany  and we recruitedespondentthrough two means.
cachers spend a portiaf their time creating caches for ]
others.In this way, the community is sesUistainingThis - Snowball Sampling. We sed snowball sampling and

playmakers in gaming environments. who would then forward it on to others they knétle also

) ) posted a link to the survewultiple timeson the popular
Our research builds on the concepts of community broughinicro-blog site, Twitter. These postould then be re
out by the work of Kelley10] and OOHaralf]. We focus  tweeted (forwarded) throughout people®s network of

We studied geocachingsing twomain methods: firsthand
experiencesand an online survey. The formprovided us
with a detailedunderstanding of geocaching and helped us
formulate, understand, and interptte¢ latter



followers. The survey link remained availabler roughly case of the lowest ratio, the cacher found a4@ hid 42
four months and wereceived 41 responses of which 29 Overall, these numbers show that the majority of our
individuals completed thentiresurvey. respondentsvere experienced cachersithough ve al®

. . . h maller number of | rien inner hers.
2. Forums. We contacted 23 regionadnline geocaching ad a smaller number of less experienced, beginner cachers

forums throughout the US and Canadand asked CACHE CREATION

permission to place knk to our survey on eaclorum. We Geocachingrelies on users to actively creataches (i.g.
received positive responses from eidgbitums and posted  the OcontentO of the ganBgcause of their lightweight but
the survey thereWe also contacted the main geocaching flexible nature, new caches are constantly being added by
forum availableat [8]; however, due tdorum regulations,  the user populationWe illustrate how users employ both
we were unable to post our survey to this potentially the richness of the real world and the empty canvas of the
worldwide audience.Survey links remained available website to create a range of different cactdsthe same
between one and two months, depending on the forum anéime, we show the role of the geocaching community in
when they responded to our request to postsinwey. maintaining cultural Onorn@Respondent quotes in our
Across all forums, w received a total of 206 responses of results remain unalteredlthough we have added text in
which 156 individuals completed tleatiresurvey. square brackets for clarity or to preserve anonymity

We analyzed survey answetaring months 8 to 10 of our Flexibility of Cache Creation

participation.Our continued participation during this time Geocaching.com suggests guidelines and standards for the
helped us look for negive cases that might contradict the types of caches people canateeand roughly where they
results we were finding in. None were fourdalysis was ~ Might be placedBefore being approved for listing on the
performed using open coding2]]. For each survey Public site, the web page for each negeocacheis
question, we assigned each participantOs answer with a lag&viewed bya volunteer to ensure that the cache does not
or code. If that type of answer was already given, we contravene any (largely common sense) requireméiuts.
assigned a previously generated code. New answers woul@Xampe, the cachemust beat least 0.1 miles away from
receive new codes and so on and so foth.tabulated the  Other cachesand not at military installations or potential
numbe of codes found for each question to understandterrorist targets.Thus, there are basic rulebut the
which findings were most prevalent, as well as which framework is fairly lax, meaning that geocachers tan
findings were less prevalent yet still importa®ur results ~ quite creative.The pairing of aphysical object in a real
present representative quotes from the survey answerglyorld location with the ablllty to add freeform text and

though they are representative ofglar trendsrevealed by ~ images to the associated wphge has also led to many
our analysis. meticulously researcheand carefully crafted cache¥et,

because of thisow barrier to entrythere also existmany
geocaches that are hastily hidden in the urban environment.
This ensures that geocaches can be quickly and constantly
added to the global gaminterestingly, the entireange of
geocache types islued by the community

Participants

In total, we had185 completed surveys total of 172
respondents disclosed their location: 115 were from the US
42 from Canada, 11 fromainlandEurope, 3 from the UK,
and 1 from AustraliaOf the 175respondentsvho disclosed
their gender, 129 were male (73.7%) and 46 were femaldRange of Geocaches. \We asked rgmndents who had
(26.2%). Of the 174 who disclosed their age, the medianhidden geocaches to describe their favorgencache

age was 42 years with a range of 13 to 71 yaAfks.also  creation to us. Favorite creations were nearly always
asked about household composition and 175 peoplecommsed of careful construction and/or meticulous
respon@d 33 were single with no children (18.9%), 43 planning.Here pople often researched a location carefully
were couples with no children (24.6%), and 99 were to learn about its teain and/or nearby caches. They would
couples or single parents with children (56.7%). also purchase supplies to make sure a container would
match an area or be concealed w8lbme even assessed
muggle activity in the area. These activities sometimes took
weeks or even months to complete.

We also asked respondentsbout their geocaching
experience. Twentytwo had geocached for less than 6
months(14.8%), 40 had geocached for 6 months to 2 years
(26.8%) 52 for 6 years(34.9%) and 35 for more than 5 ‘;lWe .us‘ually tal;e 2 or mt;re tripds tf) hid;tl]f cacZe. Wehwa;lzt tq @ake sur;
H that it is a good spot and spend time thinking about whether it is a goo.
years(23.4%) Respondentsvere also askedp.proxmately location or not." — Female, Age 40, Virginia, USA
how many caches they had fournithe median response
was 730 with a range of 2 to 7008 total of 150 “[It took] months of retooling and work‘ing lhroughA the concept, cr‘ea{ing
. themed clue cards, artwork, containers, seeking out appropriate
respondents (81%had also hidden at least one geocache ;, ...ous " Male, Age 40, Hliinois, US4
and, for these creators, the median numbhg&tdenwas 9 " o th o hidd " ) Jsince
with a range of1 to 192 For cache creatorsthe median “I'was excited that no one had hidden a cache at{ is location, and since it
. . . is one of my favourite spots I wanted to make it a good and somewhat
rat!o of finds to h|d_es was 52 and ranggd from 3.t0 zooo'dif}‘icult hide. I went out to the location to scope out the best hiding spot
This means that in thease of the highest ratio, the and marked the coords in my GPS. I asked the owners for permission to

individual found about 2000 caches and only hid one. In thehide the cache on their property. I did some research online to come up
with a clever name and to get some info for the cache page. I found an



appropriate container to fit in the spot, spraypained [sic] it, and then
decided what swag and FTF [First to Find] prize to include. I wanted to
release a TB with the cache, but couldn't find an item that fit in with the
theme. I submitted the coords to our review to check that they were ok. I
then hid the cache and let the reviewer know it was ready to go.” —
Female, Age 34, Canada

Nevertheless, the low barrier to entry for cache creation is
still useful. After creating even a simple geocache, cachers
immediately become a part of the caching community,
feeling a degree of responsibility foNitabove and beyond
simply being a OfinderO of geocaches, they are actually

What is clear is that many of these creations are deliberatelfictive contributes. Placing a cache brings with it the

intended to provide other geachers with an interesting
locationbased experiencén many cases, such caches will

responsibility of maintaining it and thus a longer term
commitment to the activit{16].

be of personal significance to the hider or a point of interestpreserving and Evolving the Norms of Cache Creation
useful for educating other geocachers about the locatiomlthough there is an officiadet of ruleso how geocaches

[16]. In such casesthe geocacheOs wehage might have
considerable prose describing the significance oatka

“My husband and I create the caches together. He finds the tree we want
to educate people about, he makes the web page for the site, and I usually
do the hiding and prepare the cache.”— Female, Age 40, Virginia, USA

Such efforts are appreciated by other geocach#tsen
respondents were asked about tli@worite geocache find,

many similarly preferto find caches that have had extra

attention paid to them wittigorous planning

“There is a cache in CO which was hidden in a bird house which was
about 25 feet in the air and there was a cable which let the cache down.
Very cool cache because it was up in the air and very creative” — Male,
Age 20, Colorado, USA

“One of my favorites was one that had me puzzled for a while. In the end I

figured out that you had to get water and pour it into a pipe that would
make the cache float to the top. But you had to hold your finger on a hole
at the bottom to stop the water from flowing out.”— Male, Age 54, Canada

are created, an implicit set of customs has evolved through
user practices, which establishes a sort éhigua franca.
These custombelp preserve the nars of geocaching by
definingthe types of caches that are created, their contents,
and where they are placedThus, even though cache
creation is typically quite flexible, as previously described,
the evolved customs offer a counterbalagcmechanism

for consistencyThis ensures that caches are similar enough
between locations that thdit the basic practices of the
activity and are understandable by cachdirsding them
This lets caches recognizea cache when thefind it and
know what to look for This is important as cache
containers often look like everyday objects (e.gfilm
canistersTupperwaré , trash.

Learning Customs. Cachecustoms ar¢ypically learned by
cachers as they cachéor each unique cache that people
find, they build on theiunderstanding of the activitsnd,

At the other end of the spectrum, many geocaches are fairlyh turn, the customsEven small variations in cacke
Straightforward to find or are associated with minimal provide additional know|edge_ For example, Cachei@]m

description on the wepage.Individually such caches (so
called Ocache and dashesf@htibe less faored by people
because they are easy to findowever, they are still

find a new style of container (e.g., plastic vs. metal), notice
a new method for attaching a cache containeart object
(e.g., tied to a tree, magnetized to a lighst or bench), or

valuable to the community because many cachers argjiscover a new way to protect the contents of the cache

simply interested in increasing their Ofind countO, @.e.

personal achievementf)):

“Everyone always says it's not about the numbers. I think to a lot of people
it is about the numbers and getting to a certain point. This is a nice and
easy cache that I wanted to hide. Now you can add another number to your
caches and reach your goal. I will be putting other ones out like this so

you can keep getting the numbers.” — Excerpt from Cache Description in
New York, US
Newcomers. While the geocaching website suggests

cachers wait until they have gained some experiénce

finding cachesbefore placing their firstcache, a large

(e.g., plastic bagsYhe karningof cache customs creates a
level of OgeosenseO that cachers can use to help them find
cadtes. The wnderstanding of cache customs is also
valuable for cache creation. Cache creatmenotrequired

to follow customsyet we found that they often dGreators

might feel pressure to conformgiven that potentially
hundreds of people are Owatgnwhatheydo (by finding

their cache creati) and even logging their experiences.
Cache creators ight thusrealize a better method for doing
something than they would have datherwise

number of relatively new cachers become active in the [When I placed a cache] I followed typical expectations. I was new to

creation of geocaches early drhe website itself places no
restrictions on who can create caches, nor how muc

OexperienceO one must have before doingAso.a

consequence, caches ceshtby newcomers are not all

considered OgoodO to firfbr instance, they ight be

poorly hidden, not be hidden in interesting places, or suffer

from other technical problems.

“I followed the suggestions on the website about having experience before

placing a cache. I was almost at 200 finds before I put out my first one. I
learned early on that it's very annoying to go look for a cache that is not
well done or the coordinates are off. I waited until I felt I had something to
contribute to the game before jumping in.” — Female, Age 55, USA

geocaching and didn't want to rock the boat in anyway.’— Female, Age 25,

hVirginia, US4

“The original coffee can container was wrapped in trash bags since that
seemed to be a standard method of protecting cache containers at the time.
It seems now that practice isn't followed as much, which is one of the
reasons I replaced the container.” — Male, Age 36, Canada

Caches are also hidden by people with little experience who
might not yet understand the norms of geocachi®gch
caches are essentialylicedOby the community at large
through the web logs, which we discuss in the next section.

Evolution of Customs. As is the nature with any type of
customs, they evolve.ofetimescacherswill go out of



their way to create something that is differenuaiqueto

excerpt from a cacheirom North Carolina, USA where

an area This mght be done to increase oneOs personalvinter weather typically does ntgaturesnow.Recently he

reputationfor creating new and interesting hidéscan also

be done simply to tryo trick cache finders who ight be
looking for something they afamiliar with.

“[It is in] Plain sight (you can see it 100 feet away), log book only, blends
in well enough that it usually takes several trips to find... I wanted it to be
challenging and unique to the area. And it was and still is.” — Male, Age
50, 1llinois, USA

visited New York State, where snow in the winter is
common, and placed a cache:

“When visiting from NC I was surprised at the few caches that were on
[the college] campus. I wanted to place more but only had a week and
there were only a few spots that could easily be maintained by family who
work there. It was a different mindset, too, to place caches keeping in mind
that there is often SNOW!” — Cache Description in New York, USA

These OnewO cachewight be specific to an area at Ten respondents also commented that the caches in some
conception, but, over time, knowledge of them spreadsfe€gions are in general more difficutt find than caches in

through traveling and finding them, or word of mouth.

“At present, [my favorite creation] is a waterproof match container, sunk
into a pond with a strong magnet on the end. Cachers are required to
bring magnetic bait to retrieve. It is based on a cache I was told about in
the victoria [sic] area.” — Male, Age 29, BC, Canada

“Got the idea for the camo [sic] from another cachers hide in Chino Hills.
The idea for the location from another hide in a local park.” — Male, Age
18, California, USA

other regions. Similarly, difficulty ratings in one region
might be higher than others when comparing the actual
difficulty of finding cache (reported by 6)Terrain ratings
might also describe caches hidden in very different terrains.

“[T've cached in] BC, Alberta, Washington, and Alaska. I found
camouflage and interpretation of terrain to be different in Alberta. In BC,
a terrain 3+ usually means climbing a mountain. In Alberta, it means
going through thicker bushes.” — Male, Age 29, BC, Canada

Regionalization. We also found evidence that geographic When cachersreturn homefrom their travels, they bring

regions develop their own set of custoras Odialec®
These differences are revealed when cactiavel toother

with them the customs that they learned andriay affect
the way they think about geocaching or create new caches.

regions.We askedespondents how many countries, states
or provinces they had cached in and if they noticed an
differences in the cachesRespondents ranged in the
number of places they had cached from 1 to 12 differen
countries (median 1, interquartile range 1 to 2) &om 1
to 49 different states or provincasross countriefnedian
6, interquartile range 3 to 12)hirty-four outof 104 people
(32.6%) who answered the question responded that n
differences existed between regior&eventyout of 104

people (.67%) sd thgre were variationsalt.hoggh these not greatly affect the experiences. Thgepcachings an
were typically only minor dlfferer)ces. Regionsgit have activity that is easily done in many arpasen wherone is
preferences for the types and sizes of caches placed the'éﬁ/vay from home.The geocachingcustoms provide a

(reported by 53 people), e.g., ammo cans vs. micro cacheg, o ork for the wy in which cachers think about new

vs. puzzle cachesreferences ight even supersede what ., cpeg they want to creafhis overarching understanding

type of cache would fit an area best, as shown in this quote:of geocaching plays a critical role in allowing the

' Thus,geocaching ammunity members create, pass on, and
Yevolve customshatshow how to create caches and where
to place them. Thisprovides the foundation fornew
tgeocache creation®espite some differences, caches are
basically similar enough between regions that cachers are
able to understand them and then adapt their own finding
ractices accordinglyThe fact that geocachers observe
hese differences and can articulate them enipbaghat
the differences between regions are understandable and do

“I've cached in 7 US states (lllinois, Indiana, lowa, Wisconsin, Minnesota,
Florida, Washington DC) and 5 countries (Iraq, Afghanistan, Jordan,
Qatar, Australia). For the most part, most cache hides are the same. The
area in Australia where I cached had a lot of puzzle caches. In other
countries they were usually traditional or easy multi’s. I noticed in some of
the other states that there might be a preference for hiding micros where a
regular size would be more appropriate.” — Male, Age 39, Illinois, USA

community of cachers to activelgreate andmaintain
caches for other&Ve discuss this maintenance next.

GEOCACHE MAINTENANCE
Because geocaching relies on physical objects in the real
world (c.f. locationaware delivery of information3[13,

16]), it introduces the challenge of actual, physical
In some cases, respondents said the environment causeflaintenance of each cact@ache creators need to ensure
differences in the locations of higlehe types of containers that their geocaches have not been stolen, that they are
usedincluding camouflage, or the density of hidesported  available tobe found thatthey havenot been washeaway,

by 27 people) For example, i regionhas a large amount  etc. To do so requires physically travelling to the cache site
of wooded area, cachesght be more likely to be found in

the woodsThe following quote shows other differences:

“I have geocached in Arizona and Ohio. In AZ you have to deal with
extreme heat, and in Ohio you have to deal with cold and snow! Ohio has
more trees, and AZ has more rocks. ... it's like different worlds completely.
Also here in AZ you can have more tins, but in Ohio you have more
Tupperware becuase [sic] the tins rust there and in AZ the Tupperware
gets chewed up by packrats!” — Female, Age 24, Arizona, USA

retrieving, and checkingthe physical cacheSeventytwo
responderst said they did thisbut for most this was an
infrequent activity. Peopletypically try to create caches
local to them 16], but it can still be difficult to find the
time to monitor thar condition To further exacerbate the
problem, cachers will sometimes place geocaches in
locations they do not often frequent (e.gvhile on
vacation) because it is easy to do Bmw, then are the

Weather in different regions can also play a factor in thesﬁo,oom geocachesisted on the geocaching.com website
types of geocaches that are hidden. The following is an



Found It Did Not Find (DNF) Needs Maintenance Found It. All responqents reported that
they logged their finds online, most

Searcher Record accomplishment; Log oneOs experience Inform creator often on the same day as finding the
Log oneOs experience Inform creator cachesor within a Couple of dayg_ogs
rangel from simple writings of OTFTCO
Creator Knowledge that no Difficulty rating too low; Notification that cache (Thanks Forthe Cache) to elaborate
maintenance needed,; Notification that cache needs fixing i
f - : . stories.
Personal satisfaction might need attending
“One of the last caches of the day with [cacher
Prospective | Positive reviews of cache | Negative reviews of cache; | Negative reviews of name]. A nice walk across the ballfield, but the
Searcher Opportunity to one-up the cache dew made the incline rather slippery .. we both
DNF logger went down. We found the cache uncovered - we
- signed the log and covered it better than found.” —
Table 1. The role of logs for searchers, creators, and prospective searchers. Found It Log from New York, USA
maintained on a regu|ar bas?s We found that this “I normally log the evening of the find, or within a few days. Occasionally,

I'll get behind, and save the log data in my PDA until I can log. I pride

maintenanceinvolves three primary mechanisms:online myself on writing an interesting log, and not just "TFTC" or pasting in the

|OgS, inp|aC€' maintenance, and adOption- same thing for every find in a day. I believe that the cache hider deserves
. . to receive an interesting log for the effort it took to hide and maintain the
The Coordinating Role of Logs cache.” — Male, Age 54, Illinois, USA

Rather than natinely visit their cachesthe vast majorityf

cache creatoreely on the logs that people write about their Founditlogs serve two purposes for theucher (Table 1:

cache experiences to help maintain théhat is, cache ~Row 1, Column 1). Ist, they signal accomplishmenthe
creators generally rely oothers to find their caches, log Searchefoundthe geocache aritigets addedo their total
their experiencesnline and report any problems. Creators count Second, the logs serve as a sort of OjournalO of oneOs

then read these logs and, if problems are reported, wildventureS a bloglike description of oneOs locatibased
physially fix the cache as needed. experience. Within geocaching.com, users can review all

of their previous cache findsaedg with theidog posts.
“I mainly pay attention to the online logs. I do not physically go out and

check my caches unless someone mentions there is a problem.” — Male, Found Itlog entries also serve tleeator (Table 1: Row 2,
Age 29, Illinois, USA Column 1) First, they indicate that the geocache is still
“I monitor them through emails, but not usually by visiting the site. The present and available to be fourithis means that the
cachers arround [sic] here are very responsible and would never let a creator does not necessar“y need to check on the @ache
cache fall into disrepair. It's teamwork!!"— Female, Age 30, Virginia, USA person (and as a result many creators do rBH):ond
“The "easy" ones I check on every 6 months or so. The real backwoods Found It logsindicate that there is still interest in the

ones only get checked if thre [sic]AiS a reported issue. At least 2 of my geocache (i.e.people are still actively searching faj.
/ir‘f)‘rziz :’7;;”07’ AIZe]Z jgﬁe; A‘;:b;ZSZZWUg Y They seem to be fine This can be very rewarding to cache crema it indicates
that their effortsto creae the cache are still enjoyed by
The geocaching.com website suppasious typef logs  others. We found that rany creatorsderive satisfaction
and by default,cache owners receive emails each time afrom reading the log entries themselvgs6]N akin,
cacher writes a log about their cacfitis allows them to  perhaps to being notified each time someorenjoys
receive feedback on thetatus of their cach&Vho takes the  reading one®s research paper.
time to write these logsAs we shall see, .thk)gs Serve “[1] Get email notifications; to gauge continuing interest. My distant
several purposes, both for those .Wh.O write then,n o caches in Iceland, Norway, &nd Saudi Arabia help me to kéep in touch
those that consume them, functioning as a simple but,» the fine fellow cachers who act as local maintainers for me.”— Male,
sophisticated feedback mechanisithese logs form #  Age 64, Virginia, USA
backbone of the geocaching activity, helpingstwstain an “We like to see who is finding them and their stories as well as how far
informal communication mechanism between cachers asney travelled to get there.” — Male, Manitoba, Canada
well as the maintenance process for geocactés.first
describe whycachers engage in thisdging practice and
then howcachers benefit frorthe logging mechanism.

Prospective searchers also benefit wherround It logs are
posted: they signal a Ogo aheadO to proceed anthdind
cache(Table 1: Row 3, Column 1)n some cases, they
With respect to each log entry, there are three geocachingight even contain hints as to the cacheOs specific location.
users of interest: theearcher (thggeocacher who created Because cache finds are logged relatively quickly, this
the log, the creatorthe geocacher who created tteche) community feedback is ufp-date and highly reliabléThe

and prospective searchefgeocachers who are readitite logs provide additioal details about a cache above and
geocacheOs wglage) We describe these users in relation beyond its description and rating to let other cachers know
to three types of logs: Found It, Did Not Find, and Needsthe quality of a cacheMost cachers read this information
Maintenance.Table 1 summarizes thearious roles that prior to hunting a cache or bring it with them while caching,
each log places for the three user types. either downloaded to their mobile device, accessed with an
Internetequipped device, or with paper printoufBhus,



Found it logsareakin to positive reiews for the cache and
associated cache creator.

Did Not Find (DNF). Geocachers can also p@&NF logs
to indicate that they could not locate the cache.

“No luck today ... searched for a while and found nothing but mosquitos
[sic]. Had to get out of there!!” — DNF log from New York, US

distinguish true difficulties vs. difficulties as a result of
being a newcomerOwners canhen update the difficulty
rating if it warrants itSecond, the cacheight nolongerbe
there.This is a crucial piece of information as it means the
owner must replace the cache if they want it teote
permanentlyarchived Thus, there exists a tensitetween
cache creators and searchers in terms of the need for DNFs.

DNFs are indicative of two pOSSibIe statgs: the geocache iS‘I monitor the emails daily (or more often). I will physically check a cache
no longer present, or the geocache is present but theniy if I have a reason to believe there is a problem. My caches are

searcher could not locate the cachBearchers are
somewhat more sporadic postingthis type of log: 65 of
180 p@ple (36%) said they logged all of their DNFs ahd
said they never did (3.8%).

“I always post DNF's so that cache owner might get a better idea of
trouble with their cache.” — Male, Age 30, BC, Canada

The remaining 115 people (63.8%) said they dolyged
some of their DNFSOf these respondents, 84 reported only

logging a DNF if they were certain the cache was missing.

For example,they had undertaken a concerted effort,
revisited the cache site multiple timesthers had also
marked the cache as a DNér, they really suspected the
cache tohave been muggledCertaintyO that a cache is
missingrelies on one@sperience and setfonfidence.

“I will post a dnf UNLESS I believe that the cache is deliberately made to
be difficult... and that the hider will get pleasure from me not finding the
cache. In that case, I might not log the dnf, but will still add the cache to
my "trouble” list and monitor others logs to either (1) get a hint or (2)
decide that the cache was missing, and might now be repaired.” — Male,
Age 54, Illinois, USA

“I only log a DNF if I put in a decent effort to search for the cache. If I
walked to the coordinates, looked around for one minute, then walked
away, I don't consider it a thorough enough search to merit a DNF log.” —
Male, Age 29, Illinois, USA

“I only post a DNF if I'm convinced the cache has gone missing. Usually 1
think I'm just too stupid to find the cache so I don't post a DNF. I watch the
cache and if other people find it I'll go back and try again. When I finally
log the find I mention how many times I'd been there previously without
finding it.” — Female, Age 50, BC, Canada

Clearly,searchers are somewhat ambivalent toward posting
DNF logs On the one handif the cache is still present,
they mght embarrassthemselves(that is, the creatorOs
cache was too difficult to find) On the other hand,
searchers understand theteators (and the geocaching
activity as a whole) benefit from DNF logdnlike Found It
logs, there is no clear rewafdr posting a DNF lofy it
might in fact be considered a blemish on oneOs récord

primarily high-traffic... and I expect to see logs on all of them.”— Male,
Age 54, lllinois

Finally, prospective searchers see DNFs as a signal to
avoid searching for the cadiiespecially in the case of a
long string of DNFgTable 1: Row 3, Column 25everal
DNF logs in succession are generally assured signal that
the cachas missing.On the other hand, DNF logs give the
opportunity to spur competition. For exampeprospective
searcher might try to Oone upO another cacher who
previously logged a DNF.

Needs Maintenance. Log entries tagged with ONeeds
Maintenance(NM) are intended by the geocaching $8g

to reflect caches that an owner needs to pamediate
attention to and fix.One hundred fiftyfour out of 174
people (88.5%) said they ped NM logs Reasons
included ifthe cache container was broken or the log book
was wet (117 people), the cache was not there (17), the log
book was full (17), or the coordinates were not accurate (3).
The following is representative of a typical NM log:

“One of many finds while camping for the weekend in [local park] with
[cacher name]. There was about half an inch of water in the cache box
bottom and the log book was too saturated to sign.” — Needs Maintenance
log from New York, US

Of interest is perhapthe inplace maintenance performed
by searchers (as opposedd®ator$. Fifteen respondents
said they would first try to fix the cache themselves and
would only post a NM log if they were unable to repair it.
Fixes included repairing or replaciagontiner, drying out

a logbook, or replacing a logbook altogether.

"I post a NM log when the cache needs some type of repair or replacement
that I was not able to do on-site when I visited it. If I can do a repair, or
temporary repair, I will not post a NM but I will send the [cache owner]
an email.” — Male, Age 54, Illinois, USA

“Found the log soaking wet with no baggie to protect it. I took it with me
so it could dry out. Will replace it ASAP and post another note when it is
in place again.” — Cache log, New York, USA

except that it prOVideS an accurate record of oneOs aCtiVitie@ccasionally a cacher will replace a log sheet if it's full.” — Male, Age

(Table 1: Row 1, Column 2However those who report all

of their DNFs typically said they did so because of the

value it was to the owneather tharto themselves.

Creators find DNF logs to be highly valuable for

45, Indiana, USA

In these instances, cachers often carry materials with them
that are likely to be needed for cache repan,, logbooks,
extra containersplastic bags. This is interesting for it

understanding the status of their cache and whether or nghows that irplace maintenance is oftepreplanned,

people find it(Table 1: Row 2, Column 2Knowing that

thereby signaling a premeditated feeling of responsibility

people could not find a cache suggests two possibilitiesfor the geocaching community and associated geocaches.

First, they night have simply had difficulties finding it.

“We bring a first aid kit, a cache repair kit, some pens, notbooks [sic] and

This information coupled with viewing a cacherOs onlineexira barteries. Also, gloves, extra socks, wet naps and ziploc bags.” —
profile and seeing how many caches they have found camale, Manitoba, Canada



In the case of botiNM logs and implace maintenance,
searchergerform theseacts specifically for maintenance
purposes Even though they generally take little time to
perform, peoplaeceive little or no reward fothem aside
from feelings of helping out the communityhis further
highlights the fact thatachers actively feel a responsibility
for providing feedback abowache states and maintaining
caches such that others can enjoy them.

Community Verification. As a whole, all three types of

supporting locatiofbased experiences. More specifically,
our case study of geocaching provides us with insight into
mechanismsthat support this system: the geocaching
community, its customs, and the website that underlies the
practice.Thesemechanisms show promise for the design of
locationbased experiencasore broadly

First, we see that geocachibgnefits in two ways fromhe
manner in which users aable to create cache€achers
can create locationbased experiences in an easy

logs also actively serve a role for OpolicingO or verifyinglightweight fashion if desired. This can build the

caches that have been placddhis is above and beyond

community of creators from the onset of participation. It

what the officialapproval process is able to do because thealso makes it easyo increasethe nunber of caches

volunteer reviewers do not physically visit each cache.
Instead, the community members tiatactively seek out
the caches act as a form of revieMere they can offer
opinionson theprecise accuracies of thePS coordinates,
the quality of the container and its contents, the difficulty or
terrainrating and the susceptibility of the container and its
contents for becoming easily damaged or muggled.

Abandonment and Adoption
If a cache is flagged as needimgintenance and the owner

available for others to findYet cachers are also able to
construct more elaborate locatibased experience#f
desired. This strengthens and enrichtbg experiences
available, and, consequently, the enjoyment within the
community. Thus, we see the need for locatibmased
experiences in general to think broadly abboth types of
creation paradigms. The twaill complement the styles of
experiences available and provide experiences for
individuals depending on their needs.

does not respond after a given period of time, the cachesecond, w found that ommunity membersreate, pass on,

reviewers will archive a cache, which takes it off the public
consumption listing. For example, the following is a log
posted to a cache by a reviewer several months dfter t
cache received a Needs Maintenance [Bige owner had
failed to fix the cache and+emnable it in this time period.

“As there's been no cache to find for months, I'm archiving it to keep it
from continually showing up in search lists, and to prevent it from
blocking other cache placements. If you wish to repair/replace the cache
sometime in the future, just contact us (by email), and assuming it meets
the guidelines, we'll be happy to unarchive it”. — Cache Log by a New
York state Reviewer

and evolve customs associated with the types of
experiences that are availabfe geocachingThese norms
provide a framework for the way in which cachers think
about new caches they want to creaiéher by confrming

to norms or evolving them in creative way$he rules of
geocaching are such that theseatepermeable bounds in
which the experience can grow and mature. Yet they also
confine the experiences teeasonable bounds so that
evolutions of the practicare small or incremental in nature.
Thus, regardless of where one is located, the activity is
similar enough that it is still understandable and enjoyable.

geocachers create outside of their immediate vicinity,(e.g.
while on vacation) although it can also happen if

consistent yet stops it from growing stagnatitereby
helping to sustainlongterm participationacross broad

geocachers become disinterested in the activity after &eographic regionsThus, geocaching addressBeily et

period of time,or move to a new regiorseocaching.com
supplies one mechanism to help avoid this situation:

al.0s 19] finding that people felt usecontributed content
suffered frominconsistenciesin general we see the need

cachers can mark caches for adoption and advertise themy |ocationbased experiences toclude mechanisms that

for other cachers to take on as their own cachesome
cases, cachersight move the cache to a new ldica.
Adoption was less commonly reported in our survey, but
does show the need for cachl@sd the responsibility for
maintainingthem) to change hands between cachers.

“I moved from IL back to VA and had 3 caches that I offered up for
adoption prior to leaving the area. I advertised them on the cache itself
and the local geocaching group website [name removed] which I was an
active member of. Interestingly, they were all puzzle/mystery caches and 3
different local individuals volunteered to watch/take them over. The
process was handled via the established [geocaching.com] procedure after
that.” — Male, Age 45, Virginia, USA

“Three of my caches have been adopted. Hopefully they are doing their
jobs as owners.” — Male, Age 37, Illinois, USA

DISCUSSION AND CONCLUSIONS
Our findings illustratethe viability of relying onusers to

permit the activity to grow and evolve while still
maintaining its core attributes.

Third, aur results showhat the maintenance of geocaches
is predominantlyheld together by the community through
the logging mechanism on the geocaching.com website
This community of finders helps maintain caches by
providing feedback to cache owners tgh logs, and, in
some instances, actually fixing and updating caches for the
owners. The logging system benefits many users of the
geocaching.com site simultaneousithough in different
ways. Becausesearchers typically receive some benefit
from loggirg their activities(e.g, as a personal reward
mechanisy and they are relatively lightweight and quick
to dg the system works as a whotgeocacherdo not need

to exert any additional effort to participate in the system

actively generate (and maintain) content for a systemthus, there is no disparity lveten work and benefitd].



Maintenance isalso easy because maintenance tasks are2.
typically well-defined (e.g., find a cache and write a log)
and they can be done Oin the si®dlhe large collection of
these small acts is whamakes the maintenance
mechanisms within geocaching so succeségfllof this is 3.
underpinned by a layer of thin trustd]; people take the
logs and expéences of others at face value and weigh this
against a cacherOs expergeras found in their online
profile. For these reasonsve suggest that locatidrased
experiences more generally consider providing maintenanc%
mechanisms that are lightweight, wd#fined, and focus '
less on maintenance and more on participation.

In someways, he community practices within geocaching g,
are similar to the manner in which users constramd
maintain content in Wikipedia.In both casesthere are
people who maintain theoverall activity without
compensation.n WikipediaOs case, this is thesting aml 7
creating of online articlegather than the creation and 8
maintenance of locatiebased experience®ikipedia, like :
geocaching, is backed by a successful groupware systerﬁ-
that allows users to perform maintenance tasks in the small.
Here we seeh@t editors and authors tend to come and go
very quickly |,12] and, as articles mature, itight be more
valuable to have a larger set of contributors or maintainers

[11]. Yet Wikipedia differs in tht the act of maintenance is 11.

really about just th&t maintenance.In geocaching,
maintenance tasks are nalways about maintenancea

large part ofmaintenance is a result of other activities, e.g., 15
users sharing their stories and experiences.

We recognizehat our work does come with its limitations.

Geocachingis a worldwide activity and our coverage is 13.
14.

limited mostly to the US and Canaddowever, given the
remarkable similarity with the activity across various
regions within these countries and the eas¢ which
customs are passed on, it is likely that our findings hold for
the broader worldwide geocaching communiye also
realize that it is notentirely clear what locatiobased
experiences in general would benefit from being designed
with similar attibutes and mechanisms as geocaching.
Understanding this with certainty would require specific
investigation of other locatichased experiences where
geocachingike mechanismsreput into placeYet we do
believe that the lessons we have uncovered @teble and
can be wsed as a starting point for other locatibased
experiencesHere designers should consider the lessons
learned from geocaching and understand how thieghtm

apply in the specific situational context that their location 18.
19.

based experiences reside.
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