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Just because something doesn't do what you planned it to do doesn't mean it's useless.

0 Thomas Edison
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SUMMARY

Visions of future computing in residential settings often come with assumptions-of seamless, we
functioning, properly configured devices and network corinébgvityar term, however,

processes of setup, maintenance, and troubleshooting are fraught with difficulties; householder
regularly report these tasks as confusing, frustrating, and Rinptesisampts at reducing

technical complexity in homasslhegely focused on automating configuration tasks,

automatically detecting and correcting improper configurations, and offering intelligent interface
for providing help to users. Little research, however, has examined how we might be able to
supporbumattichumaocommunication around complex technologies at home.

In this dissertation, | investigated the sources of and ways that people grapple with
technical complexity in the homéudhtbolso support people in their endeavors to overcome
these difficulties examined the problem of home technology complexity not just from a
technologyr usabilitycentered perspective, but through-tesbaigal approach that
addresses factors such as routines, rituals, and knowledge dispaeigdcoetreemteract
with residential computing infrastructures.

In particular, a growing number of people rely on family and friends for help with
computing problems. Yet these support practices are largely ignored in the design of systems f
supportig users who have computing questions or problems. How do we handle computer
support for cases in which people either cannot or choose not to have access to a professional’
How can we support people in learning more about how the possibilitieapplidzichs,
devices, and combinations of devices can do, as well as coping with situations in which technol
does not function as expected? How can we leverage family and friends as a knowledgeable s

of information?
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In my research, | conellieseries @mpirical studies examining both the sources of
digital complexity in residential settings well as how people cope with these complexities.
Grounded in this fieldwork, | designed a technology probe called Tech Clips, which facilitates th
sharing of technologhated information by and fqggpee wi t hi n oneds soci a
conducted a study in lwtecfamilies used the software for an exieriddavhilealso
simultaneouglgmpletingseries of common computing setup aedanamtaski8ased on
the results of this study, | provide both a rich description of home technology usage and
maintenance practices, as well as implications for the design of software systbaig that facilitate
givingoetween family and friends.

The contributions of this research include (1) empirical studies of how lay people
understand and cope with vexing technology problems in environments lacking technical exper:
(2) the developmenasbftware systeofacilitate technical advice shé@)rdpployment of
thissystem in reabrld settings; and (4) recommendations for the design of future tools for

facilitating technical Fgipng between family and friends.
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1. INTRODUCTION

Residential computing infrastructure offers a numbadtie$ diffi@ause of the genérative

nature of the technologies in homes; in particular, devices can be combined in myriad ways, the
no single user interface for interaction with interconnected systems in the home, and household
may have incorrect tabmodels of component functionality or interconnectivity. Additionally,
there are a number of stakeholders involved with the upkeep of residential computing
infrastructures, and these stakeholdersvatecootdinatedo cope with these diffiesilti

householders may rely on perceived technically knowledgeable people alittetvibeks soci

for technology help. This reliance may be for a number of reasaws)\iecladog cost,

and greater trust and comfort with receiving tecpoitdt@upa known person than a

stranger. This help can come in a number of forms, including setting up or troubleshooting
devices, teaching a-begker, and sharing advice. Yet what are the barriers and opportunities
associated with participatimjarmal help channels?

This dissertation explores the sources of confusion and difficulty associated with residen
computing infrastructures, mechanisms used by householders for coping with technology proble
in residential settings, and the desidaeployment aleahnology probe intended to elucidate
information about the dynamics of technological advice sharing over infoAsa drennels
for analyzing my work, | use the constiu¢tséGbfeméan 1959, Brown and Levingoddl@87)
theorgBiddle 1986)These theories examinecbhownon socrales one plays in everyday life

(e.g. as a parent, firefighter, sibling, database adminiiseat@)é® s | nt ¢hr act i ons

! Generative technologies are those that invite the user to tinker and repurpose.
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others In particular, | am interested in understanding more how face and social roles impact
participation in infornethnical hepannels.

The early chapters of this thesis examine technical and social reasons that householder
have difficidts with residential computing infrastrudtu@sapter 3, | examine how
technological properties of computing infrastructures i teednoasehouseholder
perceptions of network infuasitire, security, and generdtiatiectmaintenance and supp
practicesIn Chapter 4, | present the results of a study that examine how face and social roles
strongly mediate participation in informal help.ckéitm&tsowledge of these socidf rofes
things that are opportunities and barriers totpayticipapport practiceke later parts of
this thesis examine how these rolperat®moalized in practicalso look at the role that
software can have in enhancing these pradticesdeciigurden, increasing confidence, and
increasindfectiveness of participation in the upkeep of residential computing infrastructures.
Based on what we know both about the technological landscape of the home, as well as the so
dynamics of participation in informal helping practices, | finalthexales that collaborative
software systems can play inldas®e technical suppafith these above listed considerations

in mind, | present the following thesis statement:

Software systems that facilitate technical advice sharingeapienghgrtape o

communal retetigps can assissdedprs and-diedps in overcoming difficulties

related to setup and maintenance of residential computinghefgsstaketsires. For

these systemsaaase their confidence abootphtng abilities (hence supporting

0 posit bnhepivérg thesd thotediace perceived time and effort burden of
participating in technical support acti

In particular, | address fiverodsgaestions, which include:

1 QI1: What are the sources of confusion and difficulty for householders setting up,
maintaining, and using residential computing infrastructures?



1 Q2: What mechanisms are householders using to cope with these difficulties and
what are their motivations for choosing these mechanisms?

To answer Q1 and Q2, | completed an analysis of home network infrastructures that examines |
the design of network protocols currently used in homes leads to user experience challenges
(Shehan and Edwards 2@¥6ondly, | conducted empirical fieldwork that addresses these
guestions from multiple angles. To understand householder mental models of their residential
computing infrastructures, | analyzed houskholdeketchedhadir understandings of their
home networkBoolest al2008)and conductadjualitative study analyzing recordings of calls
made to a net wor k h alPodletal2089b)Albohthisfwarkis ur er 6 s
discussed in ChapteAdditionally, to understand common problems experienced by
householders, | conducted an intbased study of participantsdemé&al helpeeking and
helpgiving(Pooleet al2009a) This study is discussed in more d&taptier 4, and suggested
that for manpeople, family and friends are important resources for coping with digital complexity
in residential settings. It also suggested that many people seeking help may have problems wit
selfefficacy related to completing computing tasks, and thatdrelmpsofeel like the time
and effort of providing this informal help is unreasonable, but a necessary part of their social rol
a family member or frieRdior research on k&eking practices, or on the design of software
help systems, doesagobunt for this common type of help giving, nor do we know how to design
software systems that supplement, mediate, or scaffold help giving through informal channels
Thus, with those considerations in mind, my remaining research questions are as follows

RQ3: How does the presence of a tool with features grounded in the empirical research of
RQ1 and RQ2 change the dynamics of domestic help provision? In particular:

1 RQ3.1: To what extent can software tools for giving and receiving help within
o n e &a netsvark help people become effective at completing home computing
application tasks, and home networking setup and maintenance tasks?



1 RQ3.2: To what extent can software tools for giving and receiving help within
oneds soci al n e & mavercénfident dbqut usirg@| e b econ
maintaining residential computing infrastructures?

1 RQ3.3: To what extent can software tools for giving and receiving help within
oneds soci al net work decrease subjecti
providing tehnical help?

To answehis set of questidnsonducted a second study, which | will refer Farmdythe
Facilitation Stuttythe=amily Facilitation St@diamilies participated in a-medtk study in

which they set up, configursegdard helped their family and friends with learning more about
common home electronics and information technologies that prior studies have shown to be
problematic. As part of this study, the participants installed and used a ptbe¢ of software
allowed #mto store and share bits of complagrd information (such as troubleshooting info,
howtos, and reminders) with family members and closéHaatetsgn of this study is

described more fully in Chapter 5, and the results of the stubdgdane Gaag@tis8.

Conclusiorase discussadChapted.



2. RELATED WORK

Help documentation is often ignored both by users as well as technol(ggttig\kI6fmers
when technology users resort t oMethlenbachemre nt at
2003) Often documentation is both too complicated, as well as .tat/'ritetailed
documentation is often an afterthought in the technology development proltgss, and typica
focuses on feat ur etso & ga@amedetalE08i, Mehlepbacher e dur al
2003) When dmmentation is insuffice@ngnoredn what ways do computer users go about
seeking help?

Literature in HCI and CSCW offers three major branches of research on help seeking.
One branch focuses on building systems for providingefieiemtigned effectivelyWork
in this gentgpically makes an implicit assumption that helprisearamsaction of
information rather than an ongoing, longitudinal Actedtynd genre consiupsgiving
large, distributed settings, suchlatethet or large corporatidrigethirdbranch of work,
primarily qualitative in nateseamines lotgrmtechnical helping practices in residential
settingsbut does not provide gpgcial attention to system building.

In my own work, | aimbiadge the gap between #gs®ache&iven what we know
about the dynamics of families,fwthengy pladeis there a role for software that assists with
the provision of technical help in residential $ettimggR?lowing sections, | deshrgoprior
work, beginning with the sydteitding approaches that consider helptaneatosesaction,
then transitioning to a discussion of distributed help, and finalletisogsapigc,

longitudinal studiesrofme computing usageeamical help in residential settings.



2.1. Help as a User Interface Problem

When help is cast as a user interface problem, the resulting research focuses on building novel
interface components to provide previously unusable help information in-eem@metiuman
mannerOne early (and now pervasive) form of user assistance with GUI elements is Balloon
Help, in which a user hovers his or her mouse over a GUI element, and a short piece of releval
hel p informati on app eceer@arkanlo%BMoreagecentlyl ai d 0D
Kelleher and Pausch created the Stencils system, which created visual overlays for assisting us
directing their attention to important areaseofisterface (e.g. in a tutorial or help system

(Kelleher and Pausch 260tng and Twidale created Graptirbticang and Twidale 2087)
system that combines use of abstracted scr
(Carrollet al1987)0 convey procedural information about computing tasks through short
graphical snippets. Finally, using computer vision techniques, Yeh et al. created a system in wr
users may take screenshots of GUI elements, and thenfesaatioifodirectly related to the
graphical element of int¢héstet al2008) While these systems provide novel user interfaces

for directing people to relevant help inforrttaiolo notvork well in giations where users

do nohave a wdtbrmed question in mindheed help withultidevieanvironmentdn the

case of reasoning about network troubles, for instance, deducing whether help is relevant is a n

compl i cat ed ma lydsdinectetl to anrovelag aniascgeenone 6 s e

2.2. Help as Communication over Distributed Channels

Given CSCW0s history ofioftentbetviegnipeopgle whoarek pl ac e
physically di st afnabody etsedrachfobuses aneheldpmenaot h ot he
knowledge management systems that assist with locating experts who can provide more

information about topics of interest, and archiving the collective knowledge of these experts



(Grudin 2006)For example, AnswerGarden is a question and answer system that made
knowledge held by members of an organization available to all, while also identtBfing subject m:
experts. The system provided a tree of questions and answers for users. If the answer existed
within the system, then the help seeker would be guided to it. If the answer did not exist, the
seeker would be put in contact with the appropriaterexpertild email an answer and at his
or her discretion insert the question back into the Answer Garden database for future queries
(Ackerman 1998Answer Gaed, however, divided its usersnntoamps: experts or novices
Howeveras the authors note in the AnswerGarden2 paper, expertise is neidedsharply di
the real world; rathdifferent peopleveadifferent types of expertdgeswerGarderzawing
on the original Answer Garden system, provided a mechanism for finding specialized help,
particularly in distribut edsdcsioe mtuiefsitd onesm
appropriate potential helpers within an organization, and r&@lpe®glensithin the
organization to contribute expertise to the(dg&mman and McDonald 19B6¢se siems
provide some inspiration for how we might provide technical help at home; for instance, providir
permanent documentation of common problems is likely helpful for home settings. Unlike
organizational settings, however, idemtifigngexpert mag is likely far less important.

Outside of workplace settings, other research in HCl and CSCW focuses on a different s
of distributed help seeking: finding technical help online. This help may be shared in the form o
guestioland answer systems, e a | purpose bul | e(orreyetddoar ds,
20073)FAQs (Halverson et. al., R0 tutorialéPerkel and HeBtephenson 2Q08)
Help provision over the internet has been studied in a number of niche dorogms, including
source software developthakhani and von Hippel 2003, Singh and Twidaler2p0&r
programmin@\damic 2008Jadget building and craffiogeyet al2007h)andixing

consumer electros{Yardi and Poole 2009jith the exceptionf Y ar d i and Pool e

/



electronics study, most of gtadefocus on supporting the interests of enthusiastic hobbyists.

The population that | am studying, in coevhitstlistributed over distance, may not be

enthusiastic about the topiarat Furthermore, they are much more likely estalished

offline relationshigsis not likely that they are communicating primarily to discuss information

technologies in their home; technical help provision is instead pamtnafehtionghip

wholly unrelated to information technol ogi
Furthermore, these communities, often have hundreds or thousands of participants, and

face vexing problems of skthatifying expert users and separating quality content from

irrelevant content becarhalleng€ghangt al2007, Adamic 2008, Hagieal2009, Narat

al.2009) In contrast, given smaller help communities of family asutfrieadsm studying,

these scalelategproblems may be less importaugidditigrithisonline help reseaddes not

focus on the bridge betwedgmseekimglinand help seeking from offline resources,

particularly family and friends who may be readily available for questions.

2.3. Studiesof Home Computing Practices and HelpgSeeking

In the remainder of this chapter, | discuss related workHoeupedma use computing

within the home, as well as techndhedpicad¢ekinigat occurgsidential settings. This

research is predomiyaqialitative in nature, exadiamgterm computer support practices,

and did not heed any special attention to the role that software systems maygpliag in the help

process.

2.3.1. Early Studies of Home Computing Practices and Help Seeking

As computingitered the homes of electronics hobbyists and office workers in the 1970s and ear
1980s, researchers began studying the o0hom
studied the characteristics of early computer(Bildgesen and Gentry 19&8)spite being
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arevolutiomthin the home, the early computer had difficulties finding a place in the household
Dickerson and Gentry described early adopters not onfggedmioididnidip educated,
with more income and more expevigthcamilar technologieaiso as "logical intravert 6
By t hat p hhomabedjeswhb areyintenested neithier in the arts nor in innovations that
enhance their ability to coméaidatesh and Vilari continued investigating the early uses of
home computers in Amefitenkatesh and Vitalari 1987, Venkatesiii8%grly work
found families were confused about how to
househol d, ¢ whenautthd cangputdr inliosé. wi t h

Computers, unlike VCRs, microwawves, ofF
defined need of most housékeidkatesh 1996G)jven the limited availability of ispexfic
software packages and low computer literacy among the mdskcndbeaay things most
people could envigiomgvith a home comput&hus these early home computers, used
predominantly by males, were used for either for hobbyist purposes, or for telecommuting and
otherwise bringing office work into the home environment. It lsynbtmmarer, that these
early computers were envisioned as ways to enhance the education of children. However once
actually in the home, very few people asegdycational applications for children; Venkatesh
speculates this lack of adoptiortestideeelatively low quality of available educational software
at the tim@/enkatesh and Vitalari 1987, Venkatesh 1996)

In the 1990s, however, the character of computer usage in the haieehanged
software packages were tailored for home use, the public became more computer literate, and
Internebegan its rise to popularity. No longer were computers used merely for office work or as
the hobby of o0l ogical introverts. o Comput

leisure, shopping, communication, and educational development.



Ealy studies cbmputer help at home focused on the experiences of Americans trying
diatup Internet for the first time. Researchers at (F3awdst and McClard 1966)

Carnegi®lellon Universitiiesler et al. 20a)cked the experiences of families new to the
Internet through two studies, which éfeillto as the US West and HomeNet studies. The US
West study followed 50 families in Minnesota who became Internet users as a part of a larger
initiative to support pare@cher communication offirenzke and McClard 1986

HomeNet stuglyovided 93 Pittsbuaglea families with a computer, modem, Internet service,
training, and access to a university-staffedthelp desk for a year.

In both of these early studies, many families were eager to be on the Internet, but this
excitememas tempered by regular troubles with computers and connectivity, particularly when
it came to installation processes or troubleshooting with a (&grarotaitar artifact of this
early period of home Internet use is that to troublesipoohdedtion problems, callers had
to hang up the phone in order to try fixes because they typically only had one phone line in the
home shared for voice and data). Furthermore, in the US West study (and likely also in the
HomeNet study), the ISP infrasteuat the time was not-deleloped, so there were
problems with the Internet that were the f
was not their own, leading to more frustration.

Parents were cast as more timid in using grdiieimg with the Internet; the US
West researchers reported that parents relied more on official resources such as help lines and
training sessions; on the other hand, the HomeNet researchers found somewhat conflicting resi
In their study, théound that the most technically inclined person irittvehloowas typically

a teenagerwould be the person who called the help desk and serve as a conduit between the
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home and the technidigfiswever, calling the help desk was not a firsblsiag jpreblems;
although 89% of HomeNet participants called the helpdesk at least once over the course of a yz
they were far more likely to seek help from within the home first.

Further, within each f ami | wyergedafrequgnilyr uo f
this guru was a teenager or the person using the Interndtdbesmaste reported to try
tinkering as well as turning to their social network to fix problems. However, teens would also
monopolize the computer; parents weoeuksdtthe computer late at night, when help desks
were closed, and when their (more knowledgeable) children (FeaeAstesapd McClard
1996) The role reversal of childsexperts and pareasaovices was a source of discomfort
in soméamilies; parents reported being reluctant to ask for help after having negative experienc
when seeking help from their teenaged kids.

As described in the HomeNet study, the guru (whether teenager or otherwise) mediated
calls to the external help aledlcustomized the family comgtutisrguru could also be a
source of tension in the home, given that the traditional roles of a parent as an expert and a chi

not being an expert were frequently reversed in this situation.

2.3.2. The Rise of Home Broadbad and Device Mobility

In the time since these early studiesipfidiatnet practices, the landscape of Internet use in
the United States has changed. Today, 78% of Americans use the Internet regularly, either thre
a home broadband connectionecent | vi ty avail able at a ot hir

library, or a cellular network mobile d&fgearticular note is the increase of broadband

2A reason for this difference might have to do with who is paying the bills, as well as who was @nswering at the oth
end of the help desk line. In the US West study, parents were likely listed as the subscribers to accounts, and for 1
reason parents may have been more likely to-baistmd IE#p desk. The helpdesk in the HomeNet study,

however, was staffgdClarnegie Mellon undergraduate students, and may have been perceived as a more egalitariar
resource available to people who werendt the primar
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adoption in Americansgeholdst least 67% of Americans now have broadband access available
in their homéBlorriga 2010)

The shift to higipeed Internet connectivity at home also led to shifts in how devices are
configured and maintained in American Rathes than having contention over sharing a single
computer, families have, in many cases, shifted routiyplemachines, many of which are
portable devices that encourage the adoption of wireless @doodctifétyal2007) As
the price of computer hardware has decreased, it may also be more affordable to have multiple
computers in a honvoreover, as these newer, faster computers are purchased, older ones may
be repurposeel ( g. by becomi n dghus, moréd hdmes ardrelyinganmp ut er
networks within the home in order to provide Internet connectivity simultaneously to computers
and other consumer electronics, as well as to share resources such as printers and media

As the complexity of the residential computing infrastructures increase, the difficulties of
configuring, upgrading, and troublestadsdmgeaselust like in the US West and HomeNet
studies of diap practices, more recent research foqustegbdced residential computing
infrastructures finds families are still faced with vexing problems related to installation and
troubleshootirfGrinteret al2005, Blet al2006, Chettgt al2007, McDonaddal. 2008,

Tolmieet al2010)

2.3.3. Help Within the Home: Rethinking the Role of the Guru

The HomeNet study described teenagers as the most frequent sources of computer expertise |
home; teens customized the computer, and took responsilgliprdbteirminvolving calling

an external help d&sésleet al2000) Is this characterization of help at home still accurate?
Grinter et a(Grinteret al2005)haracterized the work that is required to setup and maintain

networked computing within the home, but studied homes without children. Among their
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participants, a pattern emerged about network maintenance practiceigrasaméidetarl

studies, one person in the home typically became a guru who would help other (sometimes les:
technically inclined) occupants. Others in thethemee O consume nsvére of t h
disempowered when the network malfunctioned. Whdreketkimgparties outside the

home, participants reported confusiomnvabdutgo to for help; most home networks are

comprised of hardware and software from different vendors, and may require multiple service
provides to function. Bly et al. alsdhesliinding in their study of householders troubleshooting
networking produ¢Blyet al2006) In contrast to the HomeNet study, Chetty et al., who

studed network caretaking practices in homes with children, found that the guru role in
households with children does not necessarily fall upon teenage kids but to the most technically
knowledgeable individual in the (@hestyet al2007)

Is this depictioho t he ol one gurudé in the home acc
suggested that practices surrounding setup, use, and maintenande axfet egiét
collaborativeThese practices requatiaborations both between psitpiea household as
well as between those within the household and those who li{@ratsestal2005,

Tolmieet al2007, Grintezt al2009)

Even within the home, technical maintenance practices, upon duhgitiovaal scru
more closely represent a o0domestic economy
aspects of home computing, trading expertise agRede=s#R004) For instance, one
family member may know quite a bit about spreadsheets or audiovisual equigooant, but little a
networkconfigurationd. h u s help Is not always unidirec
family member magth simultaneously ask for help as well as provide help; this suggests that
systems in support of home help practices

domestic economy.
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Moreover, even for individual tasks such as troubleshodtiognnettivity, there
may be more than one person involved in resolving problems and maintainingNhfrastructures
own work(Poolest al2008)identified additional maintenance roles within the home, including
the Oassistero who may have some technical
degree, Bmsd whonessmethe network but are no

2.3.4. Local Knowledge and the Challenges of Seeking Technical Help from
Outsiders

Beyond seeking help within the home, it is inevitable that householders may need to interact wi
outsi@ technicians, an experience that can bring in much needed technical knowledge, but also
lead to other problems. Forinstar@e,innt er et al . 6s study repo
accounts of encounters with professional tecftitigarst al2005) professional help was
seen at times avarce of probléooseholders reported that when professional technicians
visited the home to setup or fix equipment on the home network, these technicians were unawa
of local customizations or usage patterns of the network; the scripts these technicians followed
often undestimated the complexity of the home network, breaking existing cofifigairations
local, embedded knowledge of structure and uses of the home network reflects the technical
embodiment of routines in the home, as described by Crabtreq @rabReddesm Rodden
2004)Thedayo-d ay odi gi t al housekeepingd6 practice
customizatio(iBolmieet al2007) and suggest that householders may have difficulties expressing
ol ocal knowl ed g e oOplications that ¢as be demovédevithpue trosble,(aed. g .
those that cannot).

In another exploration of domestic networking, Chetty et al. describe the relationship
between the infrastructure of the home and the evolution of the h@@leetigtivakk
2007) using an analysis based on(Brand 1994) his work underscores how the built

14



environment can pose limitations on how home networks are setup, maintadedd, and upgra
Work by Woodruff et al., has similarly examined how the physical plant of the home influenced
routines of technology use, in this case, patterns of laptop use witkotaeUibtad.

2007) Poole et al. also note how physical infrastructures of the home can negatively impact pho
based network troublesho(®aglest al2009h) Outside helpers such as pro#dssi

technicians may not have knowledge of the unique characteristics of the physical environment «
homes that mafluenceser experiences with respect to networked technology. For all of these
reasons, there may benfaodrvnaanlitdéa gheesl pt op rfouvrit dheec

close friends who are already more familiar with the routines and practices of a given househol

2.4. Summary

Prior work examinedw computing technologies are maintained within residential settings.
There is also amplevjpus work examining solutions to pragmatic difficulties of seeking technical
help using a computer, including finding better ways to distinguish quality from irrelevant conter
as well as developing novel Ul components that put help inforiyame ssiédsiand
understandable locations.

There is a gap, however, between research of help iacacesresearch in help
systerrbuilding work, particularly in residential seftingsted body of systemented work
takes a sodexhical perspectifer example, l@xamining technical help as a problem of
expertise locatioHowever, this researctphagrily focused on difficulties of providing help in
large, distributed organizationser the Internet

In my own work, | aimbridge the gap between the systems building and ethnographic
approachetn the following chapters, | describe a set of studies in which | (1) uncovered method:

and motivations currently used when practicing residential technal@pidbetyidg,
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previously unreported information about the rich technological landscape of residential settings,
and3) identified what rdied anyi that software systems can have in residental tec

helping.
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3. COMPLEXITY IN RESIDENTIAL COMPUTING
ENVIRONMENTS

In this chapter, | provide a framework for understanding complexity in residential computing
environmentdhis framework prosesda lens through which to understand and discuss not only

the sources of technical complexity in residential computirenenacdralso householder

responses to these complexities, and opportunities for better supporting people dealing with the
challenges. Specifidadigdress RQAWhat are the sources of cor

settingup, maimagi, and using residential computing

3.1. Technology Trouble isthe Status Quo

Technology use surveys suggest that despite widespread adoption of residential computing
infrastructures in American homes, householders experience Hicojiiesl @elventeen
percent of Americans find everyday usage of residential computing technologies difficult, and of
this group, twentgur percent need usage demonstrations and instructions to operate
technologi€¢Rarks Associates 2088gn for more experienced people, estimates suggest that
the average user speralgawiours per month coping with computer pfidblemsResearch
2007) A recent Pew Foundation report suggests that in the pashiyeapeitetyt of
Americans experienced an electronic devicé daitueesort, and fefidyr percent
experienced Internet connectivity problems. Of these people who had device failures and
connectivity issues, forty percent reported that they were conéigletpévdgnt were
discouraged, and {ifitye percentane frustratgtHorrigan and Jones 2008)

What, though, is behind these numbers? | argue, based on my own prior research as we

as the work of others, that the sources of confusion and difficulty are primarily related to the
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following four fack (1) generativity and statefulness of home computing technologies, (2) the
(relative) invisibility of home computing infrastructures, (3) the experiences and expectations of
residential computing infrastructure users, and (4) the lack of betrdieatgtakeholders

involved in the upkeep of residential computing infrastructures. In the following sections, | disct

each of these factors in turn.

3.2. Generativity and Statefulness

Home computing devices and their interconneg@nes aitechologies. These

technologies are epaded by design; they invite future tinkering and extension. The range of
possible deviteand possible ways to configure and connect thiisendangésat every

network likely looks different. The networkinggisainderlying residential computing
infrastructures, too, were designed with generativity Tin@smgbrotocols were originally

designed for use by technology researchers and the US military in the midst of the Cold War
Important design goalbedd early networked technologies included scalability (the ability to add
more machines), extensibility (the ability to develop new sorts of applications upon a common
infrastructure), and throughput (the ability to transfer data at adetizinep&88s)

Despite clear benefits of these design choices, a number of networking researchers,
however, have begun to question the appropriateness of many of the design assumptions of the
probcols, in light of how network usage has changed in the last 40 years (see, for example
(Blumenthal and Clark 2001, Cativa007). In the early days of the Internet, all machines
on (and people using) the network were generally considered trustwortiewbls no low
authentication or access controlnisethavere built into the core Internet protokeisise,
the basic structures of IP and TCP/IP make no guarantees about quality of service, which can

present problems for entertainment applications for streaming audio and video data. Moreover,
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becawsof the guaranteed technical expertise of the people using the predecessors to the Intern
eas®fuse at the network endpoints (actual host computers) was not a primary consideration
when designing these prot@auderson 2001)

Further, one of the major designvegoal s
functions usually cannot and preferably should not, be built into the lower levéis of the system
t he cor e @Btumanthat anch @arkv2@Ihjk design choice has direct im@ication
on the usability of current home networking teéhtimagh it does have a number of
important benefits. Most importantly, it greatly simplifies the design of the core of the network:
by limiting the capabilities built into the network itseliydHeawee can stay relatively simple
and fixed, requiring few upgrades while still supporting unlimited extensibility at the edges of the
network. This design choice has provedriépgated)yas it has allowed a range of
applications, for instasweh as email and the web, to arise without requiring any changes to the
core Internet routing infrastructure or protéddisg new functionality only requires
agreement at the endpoints (such as the SMTP and HTTP protocols, in the case of email and tl
web, respectively), not in the networkBlareenthal and Clark 2001)

A negative consequence of this design choice, however, is that functionality is pushed ol
of the core of the networkwortetwork edges other words, to the components and devices
t hat ar e i ns.tBedalsetde networkdesignrrexjd@reshhatmlierd devices must be
correctly configured i n order to co(@muni ca
something) must do this configuration. Further, where there is the possibility of configuration,
there is the possibility of improper configuration, which in the case of the Internet often prevents
client devices from communicating at all. tertiet inodel, client devices are largely stateful
(since they must maintain their configuration information), complex (since they must be capable

dealing with an ogarded set of applicaléyer protocols), and managed (since the device must

1Y



providecapabilities for someone or something to configure it correctly for the network). Rather
than reducing the costs of operating a network, these design choices push the cost and comple
of networking into the hands of the householder.

Note that theseabdity properties are not determined simply because computer
networking is a communication technology. For example, the psibiicleadtodiephone
network has a radically different infrastructure in which intelligence shifts into the network core
and away from the edges. For traditional landline phones, this arrangement provides a simpler
experience. Phones are not stateful devic
automatically acquire them from the network. Phonesallyesgeple, single purpose devices
that only must understand one simple protocol (and yet, once connected, can place calls to virtt
every other number in the world including to devices such as mobile phones that may not have
existed when theed phone was built). Telephones are not managed (since generally there is
nothing that needs to be managed). The user experience of such devices is that a user simply
them in and they wlklwards and Grinter 200hg¢se examples show how architectural and
protocol design decisions can deeply affect usability. In particular,- styénrieterkizty
protocols are put into the home environment, a number of unforeseen problems appear. Some
the biggest problems of networking in the home environment astatefatad®evices
must be configured with detailed information thatlificfteto remember (machine name, IP
address, components installed on the device, details about patching, etc). While some difficulti
related to statefulness are resolved by technologies that automate management of states (e.g.
DHCP), not all haveeh resolved.

Some researchiefom both the networking and the HCI comifiuratresargued
that user experience problems with networked computing in residential settings are in fact

inherent in the design of the core Internet technology (subh asdlézRit eneend
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architectural principles) that is the basis of current home. ngttrogkigly, without
wholesale revamping of the Internet architecture and protocols, householders will likely be face:
with some degree of network maintematiheerfear future.

There have been several commercial and research attempts at providing better tools for
network setup and maintenance that work within the existing TCP/IP architecture used in home
network technology. Perhaps most widely known@mgtes such as the Dynamic Host
Configuration Protocol (DHCP) and various discovery(poh@edis 2008hese
technologies take care of automatically assigning device state, and providifgeadministration
detection of peer devices, respectively.
experience. Funth#hey work with the existing Internet infrastructure. For example, DHCP
enabled devices can coexist on a networkRMHIRenabled devices. There is no need for
wholesale biry of the technology in order for benefit to accrue.

Research and commaknork has also tackled intéafgeeimprovements for tasks
such as network setup. Most of these introduce a centralized component into the network that
responsibility for configuring clients and maintaining their state; in effectielibats delega
setup tasks to the centralized component, represeningadmall s hi ft back to
in the networkodéd& model . -inBbBox(Baffana 3l20a4)enohs 1 n c |
IceboxXYang and Edwards 2@DtHer systerpsovidenew interaction techniques for
exchangirtbeconfiguration information necessary to work within the existing network
architectureThese systems, for example, may send information necessary for a laptop to join a
wireless network via infrared rather than theougilly enterkeeixadecimal keys. These

systems include Microsoft Windows Conngttrikeys Secure Easy Setmpreet al.

3 http://www.microsoft.com/windowsxp/using/networking/getstarted/windowsconnespxow.
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2007) and OSCAR, a system feusedservice composition through community sharing of
networked device configuration inforrfiééleiman et al. 2008)

After points of initikonfiguration, there are also two varieties of research and commercial
system devel opment ai med at troubl eshootin
PeerPressure system uses statistical analysis to compare machine configurations and guess w
one is brokgiWang et al. 200&ven this systdmpo we ver , requires user
user can recognize the sickness and theref
HomeMaestro is a system that automatically detects performance bottlenecks in the home; the
authors of thisidy also attempted to understand (very briefly) how people understand
performance degradation in the(Kanagjiannis et al. 2008) contrast to technology
centered approaches for improving residential computing setup and maintenance, this dissertat
alsdocuses on identifying opportunities to pedtedesupports for the social aspects of
computer help. That is, in cases where automatically detecting and fixing errors is not possible
when there is no technical error at all), to what extent can we better stpihonniamman
communication aboesidential computing infrastructures? What types of support are most usefu

in times of technical trouble?

3.3. Invisibility of Infrastructure

Prior research on home computing maintenance practices reveals a consistent source of difficu
and confusionnamber of problems faced by householders are due to the invisibility of many of
the technologies (because they are hidden out ofsigldrdiitied and often forgotten, or

because they are wireless, making it harder to understand what ialtooungttbese

technologies may be invisible to end users, they have consequence< fmeicitdigcton,

they are not functioning properly.
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Although people may use networked applications such as email or instant messaging, th
generally do redte the network itself (apart from physical devices such as routers or cables) duri
normal, functional use. Networking, like all other infrastructure, is, in the words of Star,
oinvisible, part of t h®ar Pa%pdsyte thisiimvidibilifyor ot h
during normal operation, networks have a direct, tangible impact on how home users interact w
the systems baitbp them. This impact is most obvious when networked technology
malfunctions. In these situations, users must understand and interact with networking in order 1
correct the problem. Networking also becomes visible when users configure and install new
devices, change the behavior or parameters of the network or its components, or remove a dev
from the network. In all of these cases, the previously invisible infrastructure is foregrounded, a
users perceive and experience the infrastructu@olvketiyl 994)

This problem of invisibility becomes most pronounced when using wireless technologies;
in particular, the physical structure of the home itself can affect signal $tezagshnot
always a clear mapping between the layout of the house and wireleNg vectiaddagy.
even with wired technology, only the physical devices (e.g. computers, routers, modems) and tt
cables between them are visible. Othefldyeretwork beyond the physical are not easily
inspectedinformation suah IP configurations, the flow of packets over the network, or internal
states of software are all, in a sense, ahsiattoohg are they complicated to understand,
theyarealso difficult to inspect because of their ephemerd/imédurere are tools that
attempt to remove some of this invisibility, for instance by dynamically drawing maps of
connectivity and capabilities (cf. Cisco Netwdjk thegools araot in widespread use, n

do they offer a comprehensive answer to the giroiflastsucture invisibilityecént

4 http://www.networkmagic.com
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research efforts including HomeWgitistty et al. 201&)d Edefyang 2008)m at
assisting home occupants in reasoning about home infrastructures in ways that are both persor

meaningful as well as understandable twifienyila high degree of technical expertise.

3.4. Experiences and Expectations of Householders

The third source of difficulty involves the experiences and expectations oflhouseholders
particular, a device that is functional in a technical senge mpyenotbei ved as bei
properlyo6 to househol der s. Tdéchngal gap bet we
functionality plays out in three ways in homes; it appearsaichfiitalorequirements of
technologies for domestic settingsug&hiolder expectations about technology capabilities, and
(3) digital dependencies among householders and outside stakeholders.

First, people may have expectations and requirements about how technologies in the ho
must function that extbeglornlhetler devices are able to communicate to one another and the
outside world. For example, device placement is particularly a concern, either due to aesthetic:
desire to monitor the activities of children, or to be located near comfortable furniture or wall
power outlet&Grinteret al2005, Chettgt al2007, Tolmiet al2007, Woodruét al2007,

Aipperspadt al2008, Poolet al2008) For a more in depth example of the challenges of
device placemeninascated in my own work, please refeDiortweody Family Case Study
Chapte8.

Secondly, householders may have misplaced expectations about the capability of the
technologies they are usinginstance, McDonald ¢2@08conducted a quaha study of
households using networked digital media sharing powered by multipllecilesiady,
they identified several points at which householders can have misunderstandings with respect t

digital media sharifidnese genres of misunddisgs include devielated misunderstandings
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(e.g. what does this device do?), conrsatemhmisunderstandings (e.g. how does this device
attach to the network?), communicaladed misunderstandings (e.g. what protocols does this
device undeasid?), content format misunderstandings (e.g. which codecs/ formats can my devic
use?), and content control misunderstandings (e.g. how does the device handle digital rights
management?).

Note that in many of these sorts of understandings, thexthmaydahnicallyong
with devices or connectivity in question; it just does not do what the householder thinks it does.
This issue of user misunderstandings of device capability is &dhstedBhf @bme
network setup as well as in myadgttebhnical support phone calls to home network technical
support call centédyet al2006, Poolket al2009h) The implication of these
misunderstandings isrty@atrely technical solution can exist to address this problem; rather,
householders need aecum@rmation about the capabilities of devices, and information about
how to achieve their goals in alternative ways, if they have misconceptions about technology
capability.

Even with correct understandings of device capabilities, rarely do people keep
documentation of the structure of their networks, and given the generativity of computing
technologies in residential settings and the division of labor between househol@ers (see Chapte
for a more idepth discussion of division of labor) thereyavaysan which devices can be
connected and configured. More troubling, however, is that between the occupants of a home,
there can also be dependencies of expertise. Previous studies byc@nitegeeeahl.

2005) Chetty et alChetty et al. 200aHd mysdlPoolest al2008show that that even in the
same household, occupants may have very different conceptuatiaatesteafthéor
instance, the sketdiedew (collected as part of a larger research effort dgShatigt al.

2007, Poolet al2008) showdifferenthoash ol der sd vi ews of the sanmnm
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Figure 3.1: Two Different Depictions of the Same Residential Computing
Infrastructure

While there were individual differences in how padmparitssketch their networks,
inmystudyPoolest & 2008) | saw evidence that householders less engaged with computing
maintenance had less detailed and less accurate depictions. Note, however, that even the mos

expert users did not always draw their networks correctly; some forgot thads/agoes devic
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connected to the netwadrke implication of these digital dependencies is that gaps in knowledge
can make setup or maintenance tasks more difficult.

Moreover, when contacting outsiders, another sort of dependency of expertise occurs
my stug of householder calls to technical support lines for wireless roui@ouiettiamns
2009h)1 found that in these cadihy partiés the householder and the teclfinenian
simultaneously experts and noMieetechnician knows about the prafterets by the
company, and possibly about networking in general, tothkmgp@aisout the parti¢ukand
likely deeply personafizextalcdig ur at i on of t heCohwversely,¢hbol der 6
householder (possibbyt not for certain) knows situated infomroatiow the home network
is cofigured, the routines of its use, and how it is embedded in the physical and social context o

the home, yet may know little to nothingedimital aspects of computing infrastructures.

3.5. Stakeholder Goordination

| t Oostedrthat palf of all calls to broadband technical support lines are, in fact, unrelated to the
broadband servi8eherf 2009Why is it so difficult to knelmomto contact whe

experiencing problems with residential computing infr&stnuittisresction, | discuss

stakeholder coordilagdimal difficulty experienced by househbhie dsfficulty amplifies the

others previously discussed.

Residential computmigastructures require the coordination of multiple stakeholders to
function properthGr i nt er et al . 6s study of home net
householders regularly paid bills to three to seven different companies todwsp their netw
workingGrinter et al. 2005l isnot always obvious which compgriyenthe correct contact

when problems emerge.
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Even on a sindkvi¢stakeholder coordination is a concern. For eggitgdethet
are on home networks are typicallypompitise devices with a wide range of software. This
software cinand ofte doe® interfere with network connectivity. In my study of calls to a
technical support line for wireless router(Bsoilest al2009b 2009problems that were
thought to be due to faulty wireless network hardware were (in mapytessedjvecara
issuesln a number of calls, there wéiritiés related to third party software $ivewalks,
virus scanners, and network card management software insteérdieuiegiglowever,
householders often were unable to ttingioihese pieces of software were the source of
troublé and often did not even know to tell the technician that these pieces of software were
installedIn a number of cases, the technicians were unfamiliar with these pieces of software an
could notugde the callers to a problem resolution.

Unfortunately, many callers were directéifféoesstakeholder to resolve their
problems. Out of the twemrg calls analyzed in this study, only three led to a full resolution of
the problem; in the rerdain consumers were left with at best a partial solution, and at worst no
solution In most cases, technicians instructed customers to contact yet anathir call center
instance, to an ISP or a laptop manuf&uarercallers gave up on thelpdmh@rocess
entirely, and terminated calls so that a local @énsom paid technician or a knowledgeable
friendi could setup their devices

When a householder is referred to another resource for help, however, he or she does ni
carry along a record atimisteps that have already beeivied the number of parties
possibly involved with the diagnosis and repair of home network related problems, information

sharing between all of these stakeholders is a crucially important, yet wicked problem.
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3.6. Summary

In this chapter, | identified four sources of difficulty and confusion for householders engaging wi
residential technologies, including (1) géyeratigtatefulness of dey&)anvyisiltity of

network infrastructuf8) experiencesdeepectations of householdes4) lack of

coordination between stakehol@ersn these four sources of difficulty and confusion, it seems
there iso technological silver bullet for addressing the problems of residential computing
infrastructure$-a instance, no system for automatically correcting and detecting errors can
account for user misunderstandings about what the technology can do or howertgious compo
are connected togethidor can they accounnfartechnical requirements thatareasily

articulated. In the following chapteilsdiscuss how tthemestic ecqrarmyvision of labor

within the home with respect to home technology maintenance, amplifies these confusions and
difficulties | willalso discuss how going 8eytathnological approach to residential computing
setup and maintenance (e.g. automatically correcting and detecting errors), and considering the
needs and expectations of home users, we may find new opportunities for the design of tools fc

home compuf] assistance.
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4. HELPAT HOME STUDY

Recall that in Chapter 3, | identified challenges of home computing related to the generativity ar
statefulness of home computing technologies, the relative invisibility of home computing
infrastructures, the expeasrand expectations of householders, and the lack of coordination
between stakeholders involved in the upkeep of residential computing infrastructures. How,
though, do householders cope with these challenges?

For many people, home computing and setwjorknd maintenance requires having
someone with technical knowledgether paid or ungiaid take primary responsibility for
the care and maintenance of these computing systems; this fact has been documented by prior
studiegGrinter et al. 2005, Chetty et al. 208@Wweverwhat are the implications of hawing
expert, or no one with even a slight interest in digitaldel!f activag within the home? In
what situations do householders turn to professional support services? Moreover, in what
situations do they turn to informal sources of support from knowledgeable family members and
friends?

In this chapter, | addrRR2:0Nhat mechanisms are householders using to cope with
confusions and difficulties related to the setup, maintenance, and use of residential
computing infrastructures? What are their
To answer thepgestios | condued a qualitative interview study with sixty people who had
asked for or provided technical helpip\tioais twelve mor(fPsoleet al2009a)What this
study reveals is th&drmalources of support from knowledgeable family members and friends
play an important role in the upkeep of residential computing infrastructures.

This chapter provides informatioh @poputer helping practices in domestic settings as

well as the motivations for participation in informal technicaMulppsirtdies of technology
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relatedhelp givingnd helseeking are by no means new areas of study, most prior research
focusesn workplace settings; | found previously undocumented characteristics of technological
helpseeking in residential settings th#fexmthan what has previously been documented in
studies of workplace technologicakk&ipg by the CSCW anatot@inunitied=or instance,

why do people agree to help their family members and friends, presumably for nothing in return
What methods do they use in their informal supporting practices? What challenges do they fac
when providing help to peoplenvitibir social network? In this study, | shemwitiables

temper how and when informal support is providedollowing sections, | describe the

theoretical framework guiding this work, study design and analysis techniques, study results, ar

implications for design.

4.1. Study Design and Analysis Techniques

The study data comes frorssroiured interviews with sixty people who participated in
informal technical support in the past year. The interviews were conducted by me, an
undergraduatedeént whom | supemisad students enrolled in the spring 2008 offering of CS
4690/6455: Empirical Methods in HCI. Overall, sixty interviews were conduated. Forty
participants primarily provided support for others, and eighteen primahni&pasked for
Participants were at least 18 years old, and were recruitethbgutrordrhe interviews

varied in length from@DminutesParticipants were asked questions about the people who they
helgd(and who heddthem), the types of problemsiatered, techniques used to prevent or
solve problems, resources used to solve problems, contact methods and frequency of help reqt
and questions about solving various hypothetical problems posed by the interviewer. All the
interviews were recorded @anscribed. The gauded in the intervieamsincluded in

AppendiA.
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Categories of interest were determined through inductive reasoning, following in the
traditions of a number of qualitative analysis téElvaigsesnd Corbin 198tee analysts
coded interviews independently, and then worked together to arrive at mutually agreed upon
themes. The excerpts that appear in this chapteeatatrepe@mples of commonly
occurring themes in the data. In addition to analyzing the data for categories of interest, | used
ethnographic decision modeling technique to understand how helpordhdgsids well as
howheyto provide sublelp. Ethnographic decision models, as described {gl&dadwin
1989) are developed using qualitative interview data, anieégropide aedplanatory
power about how and why members of groups makéheheiaes two types of ethnographic
decision models; the first are descriptive models that describe the results only of empirical date
collected. An extension of these models is poethietitethnographic decision models. These
models attempt tovgredictive power for data not collected by the researcher, and aim
predict decision nmakivith an 880% accuracy rate.

To understand the decision making process that occurs when help is provided, | created
two ethnographic decision models b#sethterview datihese models, developed from
iterating through each participantds accou
influencing who is helped and in what ways this help islpr@viggdn order to claim that
the modsll have created@esictive nature, future validation research is refigred.4.1
describes the decision process of deciding whether to hefigamdaescribes the

process of deciding how to go about providing help.

4.2. Theoretical Framework

In explaining the results of this study, | frame my resultsnolécthmesagidooliteness theory

These complementary theories have been used extensively across the social sciences to expla
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human i nteract i o msofthe nstimportantfeataresyf socaldifa,c er n s
characteristic behavior patterns d@r tiodefact that human beings behave in ways that are

di fferent and predictable dependBiddegg on t he
1986) That is, people act in predictable ways based on the sociatuphe$i thesootal role

of being a parent, police officer, parakeet owner, and so on).

To preserve, enhance, or diminish roles in everyday life, peofiteewgadh in
one anoth@etts 1997)Faework consists of verbal andenbal communications that
preserve (or in some cases restore) oneds
While the conceptdaafandfacewoekr e most fr equent PrgsendsaBos oci at
of Self in Everydaf@afénan 195%n extension of this work by Brown and Levinson, called
politeness th@ngwn and Levinson 188ifjost relevant to my studies of technical help in
residential settings.

Politeness theory takes Goffmands conce
positive and negatface. Positive face is the maintenance of being seen as likeable and compet
(most | i ke Goffmands definition of face).
desire to be free from constraints, impositions, and impedest@ecel-being the recipient of
technical advice might also be threatening
inéd or Obeing nosy. o

4.3. Challenges of Stakeholder Coordination Make Informal Help
Preferable

Recall that in Chapterdsassed howack of coordination between all of the parties who are
involved with the upkeep of residential computing infrasausesrdgficulticEhere are a
number of stakeholders involved in a homed

manufacturers, software vendors, internet service providers, and others who may have at some
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point assisted with setup or maintenance tasks. Helpers overwhelmingly reported that their far
and friends did not know where to look for help resosesss@also noted difficulties

discovering whom to contact for problems:

S09: lItds hard to get a hold of people that ar
or the support for the application. You have to go through
a thousand numbers to get to them.

Keep in mind, also, tietse stakeholders may have needs that conflict with that of the consumer.
Technical support costs manufacturers significant amounts of money; thus, they may limit the
amount of help a consumer can receive atS@9aegiorted how, due to costs,cuie w

have to o0choose carefullyd whether to cont

S09: | called Microsoft support and they were pretty
helpful. But apparently, you only get two free calls. So

you have to use them wisely even though you are having
trou ble with your computer.

If the number of free support calls is not limited, however, the quality of support received may n
be quite as satisf act or FirstampersBrafdiaephenep er i en
based support services requircsint time commitments. Calling technical support lines

involves navigating lengthy automated menus and waitingpengooidhelp involves long

walits for technicians to ari8erond, once these help resources are available for a seeker,
addional time may be spent retrying troubleshooting steps previously taken before contacting tt
outside stakeholdbtost importantly, however, in call centers, workers may be rewarded for
spending as little time as possible on calls rather thgnroly fapgiropriate solutions for

customers. Thus, given the conflicts between the needs of the consumer and the needs of the
technician or the manufacturer, it is unsurprising to find situations in which the customers are le

unsatisfied. Similar fthdings of my earlier study of technical support plroteebis
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2009h)both helpers and help seekers in this study recounted experiences in which their probler
were not resolved. In these cases, they were told that another party was aefaulitiand were |
nosoluianH3 6 8s experience in particular refl ect

stakeholders:

We had a very hard time setting up the Mac with internet.

The ISP would say it was Apple's problem, and Apple
woul d say it o6s trobdem,lasdmotlsof them are like
'it's not us!" So we had to interface between groups that

coul dndt seem to get t heir act toget her . The
of f our phone company was saying "'ha ha, it
yballsé fault! o

In an attempt to prove that theqprabl was t he phone companyds f a

plugged the computer in at various points around the neighborhood:

H36: My dad plugged it into our house. It di
Took it out to where it comes in from the street to our

house, plugged i t in there, di dnot wor k. Took it 0
the line where it actually intersects in the neighborhood,

plugged it in, and it didndét wor k. So to the i
he said '"itdéds your probl em' . I me an, my dad
the thing around like a little 2 year old and plugging it

in everywhere...It was pretty funny but at the same point

in time, itdéds a source of frustration.

After having these sorts of experiences happen to them personally, or hearing rumors of poor
technical support experiencesséefprsauld turn to people within their social networks in

order to make sense of which stakeholder might be responsible for a d@yetoptablieg

a known person, time and financial costs were lower, and the process of getting technical help
became singe r as there were fewer points of <cor
net work often had a better understanding o

environment, and could calibrate solutions accordingly.
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4.4. The Technical Expet as a Social Role

How does a helpeker knowhorto contact? As described in Chapter 2, there is a sizeable body
of literature in HCI and CSCW describing the difficulties of expertise location, particularly in
studies of wotlkge help seekimfpweer, thestudydescribed heskrows that residential

settings, findingexpert is not so challendgmghis section, | trace how people come to fill the

social role t#chnical exgartl, how potential hedekers identify them. | also explathdn

role otechnical expedamily menib&rsect to put helpers in sometimes uncomfortable

situation in which they are perpetually required by these social roles to provide help even if they

not want to do so.

4.4.1. Becoming a Technical Expert

Helgers in this studgme to their calling in different ways depending on the age at which they
started helping. For instance, helpers in their twenties reported that they had used computers
andi perhaps more importdntiykeragith computers since an agdy Many had, while
growing up, supported people in their neighborhoods, or volunteered to provide IT support
services in the schools they attended. Older helpers reported that they had learned about IT m
years ago in the context of their jolasl loeén electronics hobbyists from an early age.

None of the helpers interviewed ever had to advertise the fact that they were experts witl
computers and willing to hele gobblems. Rar, others came to them unsolicited to ask for
help. Over timehelpers developed a reputation for being technically skilled, with word of their
technical prowess quickly becoming known to family and friends; they developed a role within

their social networks as beeaaical expAg.one helper remarked:

H15: Everybody knew that | was pretty good with computers.
It was just natural that | would get pinged a lot on that
sort of thing. | mean, | was young and had free time, so |
could even do something like go to your house and play
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around with your computer fo ryou. If you coul dnodt

figure out what was wrong, that was the kind of service

thatdéds hard to buy <cheaply, so...Like I sai d,
to be a computer programmer since, what, seventh grade? So

everybody pretty much knew that | was a computer guy...th at

| spent a lot of time on computers.

For these helpers, technical support provided an entry into a world of creativity and problem
solving; these opportunities afforded learning and exploration. Furthermore, for helpers who we
teens when they firattstd helping, becoming technical experts often meant gaining the respect
and admiration of peers and adults, as well as a newfound source of income. Other people bec
helpers in college by virtue of being associated with -aetategutegree piagr Studying

computer science or engineering suddenly bestowed them with the abilities to help in the eyes

their family and friends. Said one helper:

HO4: It just all began when | decided on my major

[electrical engineering]. | just fixed things an d learned
at the same time...Actually, | remember feeling excited

when | first helped someone out.

These helpers, who learned as they went, found it empowering to fix problems. Yet they also
reported that the joys of providing technical supportdgackihig transition influences

whether and how a helper will provide assistance; more details of this process are described in
Figure 4.1. In short, as computer expertise grew, technical support activities served less as a
learning experience or a avayress creativity; problems that once excited them became
mundane. Additionally, many found that as they gained adult responsibilities, finding time to ke
abreast of technological advancements (e.g. particulars of the latest computeohardware, or all

the possible configurations of a piece of software) was increasingly difficult.
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4.4.2. The Intersecting Roles of Technical Expert and Family Member/Friend

Despite this sentiment, helpers continued providing technical support primarily out of a sense o
oblgation; even if providing technical help was no longer fun, it was expected because of the
intersecting social roles of technical expert and family member/friend; by holding both of these
roles simultaneously, technical help for family and close &reexgression of caring.

Remarked one helper:

H27: It [technical support] mostly sucks...My attitude is

resigned. | am resigned to providing tech support. My

part time help that | provide to people is out of the

goodness of my heart. | mean, | don 6t get any satisfaction

in doing it...Most of the satisfaction | get is like, this

is |ike part of our relationship, but itds par

bigger relationship with like my parents

The preference for a given helper stands in contrast to what i lkelpveeakiog in
organizational settings. In particular, research on worlggakmgelptes that physical
proximity is one of the largest indicators of who will be called upon as a helper; | did not see thi:
trend widely reflected in this stuéypslekers would sometimes wait for months until their
preferred helper (e.g. a child away at college) visited. Whileseekezheipuld try to
contact their favorite helper by phone, many were likely to queue up questions until the preferre
helpewas availableparson.

Much of the organizational help seeking literature also underscores that help seeking in
workplaceslaerain nature; people seek help from others who are at similar levels in the
organizational hierarchy or who have esugltanf technical expertis@_éoig et al. 1982,

Bannon 1986, Lee 1986, Clement 1990, Lee 2002, Twidavep@@bhot see this trend in
thedata. In the workplace, a preference forqweeed helpay be due to workplace reward

structures, and differing requirements for
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instance, asking for help requires a seeker to admit his or her lack of competence, inferiority, ar
dependence on others. Ttatsemay not be desirable in workplace settings, where workers

must manage their impressions carefully in order to gain respect or to be candidates for promot
or other incentives. Thus, in workplace settings, people may be more likely térask from help
peers or otherwise avoid asking for help all tbgethec ont r ast, bei ng a he
does not detract from oneds r ol edodsring bei ng

different sort$ ooncerns about social tolgshese concerns are different.

4.4.3. Deciding Whether To Help

When analyzing the data for this study, | created an ethnographic {€deionrmodel
1989}hat explored the factors that lead a helper to decide whetterlpr hothcs section,
| will explain the model in more détad.foremost factor in decidivegheto help was to
determine if thelpseekewashavingac o mp ut er6 e mMe rcgoanrpauyt er emer g
best be described as a crisis thatiishpaliddahe utmost importance and time critical; helpers
reported that in nearly all computer emergencies, they would provide assistance of some sort.
For younger helpers, particularly teenagers, uninterestiticglnmoblems could be
viewed astective and worthy of their skills, particularly if helping woulfinascitlin
payment, respect, or admirattmwever,dr helpers motivaged i mar i |y by oneds
rather than personal,deglpprovision was more restricted. walfd be provided if these
criteria were mefl) he helseeker was an immediate family member or friend, or the person
asking for help was importantlkose family member or friehthd2elper had time to spare
at the moment (if not, help may eeatedr provided in a degraded mamue(3)He help
seeker was requesting assigitiingechnological platform that the helper knew how to support

to some extenlf the person requesting helpnetréamily member, friend, or person
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otherwis important to help, then the deciding factors of whether to help included the following:

(1) the helper had time to spare at the moment; and (2) the problem was deemed interesting to

solve.

Is this person Is this person Is helping this Will I learn
having a  NO-» an immediare L NO person important to L NO something
computer family member a family member or interesting by

emergency? or ¢close fricnd? close friend? helping?
‘EESJ
L YES
Is this person —HNO
llmlng a - YES—| Do I have oime "
Matform | to spare? ¥
support?
| Am |l a
YES WO teenager?
L
Can 1 provide
ity he YE WO
gquality help e degraded help
for this
lem?
| problem
Will 1 get
ment
Help nYES——  Paymend No—< Don't help
admiration, or
respect?
F 9
YES—
MO

Figure 4.1: Factors Influencing Decisions to Provide Help
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4.4.4. PresentationofSel: The Hel per 6s Perspective

Another factor, however, also played into consideration when selecting proéile to solve

lackof time or lack of ability to support a particular platfberamagderstandable excuse for

bowing out of helping responsibilitesgxcuses may in many cases have been just that:

excusesHelpers described how they took active steps to manage thetetenttibexgerts

This identity managenpento c e s s pl ay ed a whioproblem tomsolee, thee |l per

ways in which problems were tackled, and providing of accounts of why problems were unsolva
My findings suggest that therertos much

mai ntain seekersod per ¢Gofrtan 1950)hesé findingsaeflecta s ¢ o

Orrds account of pr i ansiahisstudy@lsoitook carefut dtepsitac i a n

manage their identity as experts when interacting with(Custb®8&s For instance, HO5

described his desire to appear to be the expert:

HO5: | f it 6s |erséneof somethipg | want to be the

expert. I do not want to come in and be 1|ik
know. 0 I want to be able to answer al |l the ¢
they have any questions. If they are interested in knowing

what 6s happening, then | 611 b evervdhing.e t o expl ain

If they are not interested, | would still want them to be

able to know whatoés happening so they donoét c
later to help with the stuff.

HO3, more bluntly, reported actively withholding information from seekers in order to preserve

repdation as a technical expert:

HO 3: I 611 never tell them [peopl e | hel p] t hat
though because they think Il 6m a technical gen
over and oh, I donét want them to think ités
you know, all you have to do is turn it [the computer ] off.

Helpers reported that others thought they knew far more about computers than they actually dic
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H17: You know a little bit about computers, even a
miniscule amount more than someone else, and they
automatically assume you know all the rules.

Thusthey would take steps to ensure that they seemed likoekeasce, they wdobk
up reference matdrigpically from online resotirdasadvance ofperson visits in order to
be prepared to solve the problem. When helpers encountesatigyaidald not solve, they

had to find strategies to explain these awkward situations without losing face:

HO7: It can be frustrating; especially if you cannot find
the problem solution and it gets you thinking after the

conversation is over. It stays with you for a while. You

feel disappointed if you cannot help them..It puts a

strain on t he relationship. Youdr e getting
Theydre getting frustrated with you. You dono
wrong. They donodt know whatoés wrong. Youbd
tyi ng to find the answer to the probl em. It o6

feeling.

When primarily driven to help out of a sense of accountability to their close family and friends,
helpers took steps to limit access to theifisdratdesthey took steps to preserve what Br

& Levinson describeagative fabe, desire to be left alone and free from oblitatiener,
concerns about being polite somwdaypeomdes made
who were not clogeor instance, sometimes helperpreesured by their families into

assisting people they did not care td$elfp2 described this situation:

H12: | always hated that my mom agreed for me to help her

friends without my permission é | donodt even know her
friends and when | help her fr iends, | have so much

pressure that | have to get it fixed or my mom will be

disgraced.

Even without having pressure from close family members, helpers at times could not bring
themselvesdeny accesspeople outside of their immediate social meandir&ct manner

For instancether than saying he could not providé3®efttempted using hourly charges for
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his services to discourage people at the periphery of his social network. This strategy, howevel

backfired. By charging high ptioal; bolstered his reputation as a technical expert:

H39: | started charging an insane amount, like a hundred

doll ars an hour . But it di dnét wor k. Il nstea
them go away, it made them say &6 Wow, this guy
know his stuff. Why else wo uld he be charging so much?5d

Another polite way to get out of helping was to offer a poor qualitgrabpeovick, help
that did not r equi r eTeamigoes coeld ifclode things suchtahh e h e
providing a one or two sentameeer to the problem, or referring theceddpr to another

resource wi t hoAstHOSadasgribed thia pratesst ol di ng. 6

HO5: | f s ome person I dondt know woul d ask n
problem | would try to help from where | am. | think
eventually | wo uld give a list of people they might want to

call...like Comcast, or Netgear tech support or something

like that. But for someone | know, like my friends, |

mi ght go as step further and say well 6when vy
give me a call and expl aimg warad d6lsélhlappeaii f

| can help you over the phone or over IM.

Finally, in order to avoid helping with uninterestiegnsomaing problems, some helpers
would simply lie about what they knew to certain people, even though they wanted to maintain

their reptations as technical experts more geHeBalyd s experi ence i s par

H32: Over time as people learned that about me, it became

kind of a thing | had to keep quiet about around certain

peopl e. Because | know theydédd asdik me a quest.i
There was this one lady in high school, actually she was

the librarian, and | kept my mouth shut around her all the

time...because if | ever let her know that | know about

computers |ike | di d, she would always be 1Iike
me ! Hel p!ad .itad be I|ike book marking a pag
somet hing, and itéd take her 20 minutes to | ea
it So 1d6d be 1ike, I donot really know how
either. I 6d just 1ie.
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In summary, helpers took a number of steps to maintain their persasatedbntded
experts; however being a technical expert did not mean that they wanted to be equally available
all partiesThus, helpers took a number of steps to limit access to their services, without hurting

the feelings or offending the peoplearcequesting help of them.

445 . Presentation of Self: The Help Seeker 6s

Helpseekers, too, were also concerned about their identities; this phenomenon will also be

discussed in more depth fRamaly Facilitation $tudlgapters® Helpsekers were, in

many cases, well aware of the burden they placed @xithelmgrssome seekers simply

wanted their computer problems fixed, and did not care about how the fixes dgtcurred, others

especially those who thought they might face thblsemaggiowanted to learn about

causes and solutions to problémase seekers, however, would attempt to be polite and not ask

their helpers to slow down, repeat themselves, dhiexgsiadifferent ways.
Although they may have beenunablewmk up wi th t he hel per ds

answers they received, they would not ask for repeated clarifications because they did not wan

waste the hel perds time or be perceived as

recurred, skers would not know how to solve them because they did not understand the fixes th

first time around, and were too polite or embarrassed to ask for clarification.

4.5. Help Strategies

We have seen that help providers may attempt to limit access tnthkiresidédge. How,
though, is this decision to limit access or provide downgraded help operationalized? In this sec

| describe the most common methods of provisioriagticgdpnts used a number of
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techniques, including telephased, cqutermediated, andperson help. The medium

through which help is provided is largely determiged syon al account abi | it
As previously described, social roles influence whether and how a person will be helped.

If a helpdeels a low level of accountability to a person asking for help, and the helper is not
motivated by personal gain (e.g. learning, gaining respect or admiration of others), help is prime
limited to remote consultations.

High accountability correspeitdsnore walepth remote consultations, and provision
ofinper son help, including troubleshooting,
to use various computer applications. Specific details of deciding exactly how to provide help a
oulined irFigure 4.2.In the following sections, | describe the benefits and challenges of using
different channels of communication for help, including helping over the telephone, over compu

mediated communications, grefson.

SExcluding o0computer emergencies.d I n these situati
anyone in their social network who was in need. If the situation were not an emergency, Wwoulever, helper
restrict help.
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Is this person an
important

Provide limited advice
\\ or decline to help

N

Am [ fixing the
problem in person?

NO » e

Do I know what the L
problem is?

member of my
social network?

YES YES
o YES \
Provide in-depth
Is this problem an Aml inr’a NO remote help. Escalate
ambiguous network hurry? \\lo in-person help as
ill —— needed
p.roblem Ihéth]I Amlina \ / /\\
llk(‘l?’ g0 away on hurry? N
its own? L . . .
\ 4 /ch limited adv1ce
/" May escalate to in-
YES e YES W

\person help or in-depth
remote help later

YES

Do I want seekers to
return to me with
the same problem?

N—

Solve problem
—»<_ without giving
\\\ explanation /

Defer helpmg Does this person want to
learn about solving

computer problems"

\
1

’ NO- \\v 7 4 Does this person have M
| thesame problem } YES
Will his person need | [ et I
configuration info for < NO
future reference? Do I step through

LYES—P

instructions too NO

quickly for this
person?

/

/" Provide verbal
N explanation

Draw pictures or
/" write instructions of
. how to fix or configure
\ in the future

YES YES

Figure 4.2: Factors Influencing How Remote and InPerson Help is Provided

4.5.1. Remote Help

Helpers provide remote consultations to all members of their social networks, either over the
phone or over computerdiated communmasi. Some of these consultations were unsolicited;

for instance, seekers would call them on the telephone to ask for advice on accomplishing task
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as how to burn a CD, how to copy and paste, how to create boldfaced text, or how to attach file
emd messages. The most conghabic seekers would call to get advice about what to do

when an unfamiliar or threatening sounding dialog box with technical information appeared on
screen; one helper reported that his mother called him reguladyicasaskout firewall

permission requests that appeared while she used the Internet. In addition to providing advice
about how to perform a variety of cormglated tasks, helpers also performed troubleshooting
remotely. To ease the difficultiesnote troubleshooting, helpers developed strategies to

establish shared viewpoints between themselves and seekers.

45.1.1. In-Advance Techniques to Ease Remote Troubleshooting

Helpers who had taken responsibility for initially setting up computing eqtéghtleat expe

they would be respongéieafor troubleshooting problems. To overcome these expected future
issues, they took steps that would allow them to troubleshocgrpoiblgntise future.

Tactics included using color coding hardwar@ngr(e.calbly placing colored stickers in

strategic locations on devices), as well as choosing hardware or software configurations that

mirrored what they personally owned.

4.5.2. Ad-Hoc Techniques to Ease Remote Troubleshooting

Secondly, helpers usdtbadechques during the troubleshooting process itself to establish
shared viewpoints between themselves and seekers. Some reported that they would concurrer
step through screens on their own computers to have a shared context while troubleshooting a
problemremotely. One helper memorized the particulars of operating system and network
configurations so he could step people through help over the phone without needing to have his
computer nearby for reference. Another, who primarily provided helpsmtitgaehic

packages, had seekers send screenshots via email. Surprisingly, only one helper reported the
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remote desktop software to provide shared viewpoints; he provided computer support to his fan
living overseas and was unable to visipersoninf problems were too severe to handle over

other channels.

45.2.1. Help Over ComputeiMediated Communications

While all participants had tried using the phone at least once for giving or receiving help, they
varied in terms of using comymedrated conumications, such as instant messaging (IM) as a
helping tool. Collegge helpers reported a number of instances in which they used IM to help
their peers, but this method was not as common with older helpers. Said a helper with a colleg

age daughtermvalso provided computer help to her friends):

H34: | would never use IM instead of the phone for doing
troubleshooting. That would be completely stupid. But

I've seen my daughter sit there doing IM for half an hour

and it could have been done in five m inutes by telephone.
| just cannot figure this out...I've never helped anyone by

IM and | never will, unless there's something broken about

the telephone.

By contrast, younger helpers and seekers at times saw benefits of IM in comparison to email or

telphone. Said one helper:

H32: Mostly | prefer IM over email just because emalil,

there is a latency issue. If they know how to do an

instant messaging, if they have it on their computer or

whatever, then | do that..It is just easier to help

someone dos omet hi ng. Say do this and you dondt h
wait 5 minutes for them to do it and then open their email

program back up and talk to me in an email, wait for the

email to get to me, wait for me to respond. Tt
short latencies between each email to add up very quickly

over the span of lots of small minute steps. And

especially if you try and give someone a walk through

somet hing, ités a nightmare.

Seekers who asked for help over IM described this medium as convenient because of its prese
awarness features, quickly showing which helpers were immediately available for instant feedb:
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and advice and which were not. IM also provided a lightweight way to ask for help without undt
burdening or obligating potential helpers; problems prdséntee\saen by helpers and
seekers as easier for helpers to dismiss casually, yet politely, if they were too busy.
IM was not without challenges. One of the biggest detractors of IM for helping is that if a
computer is encountering problems, chatidssanse component necessary for
communication over IM (such as a functioning operating system or Internet connectivity) may n
be available. When the misbehaving technology is itself the one used to deliver help, the practi
help giving can bersgd

Physical requirements also played into reasons for not using IM. In certain circumstance
seekers needed to be able to use both hands or move to locations away from the keyboard to s
computer problems, makiagktgympd nfgordti i fd cu$it
requires more visual attention than using the phone. Some participants also noted difficulties ir
conveying their thoughts without owriting
describe the problem in thediace). The desighe@fech Clipsftware used in HEamily
Facilitation Stddgcribed in the following chegites some inspiration from this use of IM for
help giving; these features are described ithée@lilbipter 30 summarizieem herehe
design integrates the presence features of IM, logging of prior communications as many IM clie
use, as well as the ability to communicate remotgipén fdalike IM, however, contains
features that ensure it remains useful é@mthleeenetwork fails, and does not solely rely on

textbased communication.

4.5.3. In-Person Help

For people driven to help their family and friends out of a sense of accountability, help giving co

be provided in person, and was strongly intertwinedayithisitdi This help giving came in
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three forms: digital housekeeping, teaching, and problem solving. | discuss all three in turn.
Helpers reported that whenever they visited family members, they engaged in routine digital
housekeeping tasks sudtadbng or upgrading hardware and software, removing spyware, and
virus scanning; these tasks were seen as a requirement of participating in the simultaneous role
family member and expert.

Similarly, some seekers who visited helpers duringyshedwtidaing their
computers along for repair and housekeeping. Helpers also provided advice during visits. See
would casually ask comypelated questions during helper visits, and when visiting very young or

old relatives, some helpers remiviad informal computer lessons:

H20: My uncle [who is 80] got a computer. .. heol
to do stuff. He knows this is what I do, and
to see him very often. He | ives far away and
have any family, just me. So when | go ther e, he'll ask

for a lesson. He was doing spreadsheets and Word, so |

showed him how to do spreadsheets. ... Weoll go

stuff, or... he was trying to order his medicine online,
and he got confused. So we set him up an account, a

password that he coul d remember and | wrote it down for
him, and showed him this is where you go and this is how
you do it.

Finally, during these visits, many seekers were presented with a ligietdtecnppoldéems

to solve. For troubleshootimgisoi whether onteliday visit or fiohow involved the

helper invited the seeker to be in the process depends on several facteigudestribed in
particular, these factors include whether the helper is in a hurry, whether the helper is intentione
withholdinghformation to retain his role as a computer expert, whether the seeker shows interes

in learning, and whether the problem is likely to recur.
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4.6. Summary

In summary, householders, when coping with confusions and difficulties about residential
computing irdstructures, may rely on a technically knowledgeable family member or friend to
provide assistance. These informal helpers fill a gap between attempting to solve a problem al
and contacting a professional technician, whose services may e qoiguand@espite
the advantages of using these help sources, however, concerns about face and social roles ma
to suboptimal helping experiences

A limitation of intervidvased studmsch as this phewever, is that they rely on
accountsefi t uati ons that may be fading from one
example, specific details of how and why a particular techn@\dgititakat, in this
particular study, my sample of participants was skewed far inelstbasdrelpseekeasnd
| did not gain much detailed information allegiditamakingrocesses that lead people to
decide that they require outside assistance whidtaseirethe next three chapters, | present a
followrup study that allowedtmkearnmore irdepth information not only abousskelking
and collaboratifreusehold computing maintenance grhatiedso about approackef to
help when encountering technology problems, and the processes by which people decide that ¢
probeém is manageable on their own or requires the assistance of others. From these findings,
discuss the ways in which softnsangport informal helping practices fit into the routines and

social roles of domestic settings.
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5. FAMILY FACILITATION STUDY DESIGN

TheHelp at Hostady described in Chapter 4 identified methods and motivations for technical
support practices in residential sethgs struck me in that study was the deep burden that
helpers reported; even if diyotvant to do so, theguld agree to be perpetual technical
helpers out of a sense of obligation to their family ar&irfrikamlys help givers reported
feeling as i f they were a drain on their f
time, theylid ndalways ask for advice that would truly help them.

In this chapter, | describ&#meily Facilitation Stidging this muliveek trial, ten
families set up, configured, used, and helped their family and friends with learning more about
common homeeetronics and information technologies that prior studies have shown to be
problematic. They also installed and used a piece of custom sdfechr€ipatd¢d
allowed them to archive and share bits of computer related informatiori€sbobtagtroub
info, howtos, and reminders) with family members and close friends.

Thisstudyoffers two contributions to the HCI and CSCW research corfRimstnities
extends what we know about how householders cope witbaledifffmiticis in theomes.
Prior worKGrinteret al2005, Chettgt al2007, Poolet al2009b}uggests that when typical
household support patterns are disrupted (e.g. the person who normally takes care of maintena
taskss unable to do so at a given time), householders must take alternative paths to achieving t
goals Howevemnvedo noknow much about what people actually chose to do in the moment; we
just have accounts of events that are long sinc&éHumssghedisit the following research

guestion this chapter:

1 RQ2: What mechanisms are householders using to cope with these difficulties
and what are their motivations for choosing these mechanisms?
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Second, | uncovered medejnth knowledge about situgtn which people will transition

from trying to solve problems on their own to calling in outside resources, whether a person in tl
home, a knowledgeable friend, or a professional technician. | also examined how software tool
giving and receiving c hni c a l help within onefds soci al
life, especially when normal technology maintenance practices are disrupted. Thus, in this stuc

also investigated the follosehgf questions:

1 RQS3: How does the peace of a tool with features grounded in the empirical research
of RQ1 and RQ2 change the dynamics of domestic help priovsomcular:

o 33 To what extent can software tools f
social network help peopézbme effective at completing home computing
application tasks, and home networking setup and maintenance tasks?

o 32To what extent can software tools fo
social network help people become more confident aboamdisivagntaining
residential computing infrastructufes

o 333 To what extent can software tools fo
social network decrease subjective perceptions of time and effort cost of providing
technical help?

In the followmsections, | first describe the broad approach to the study, and then explain the

details of the softwased by householdetken describlata collection techniques and

recruitment process, and conclude with a description of each homeeestralled in t

5.1. Study Approach

Within HClthere haseen a growing movement to study everydayghfels Probes, in

one formoranothernvol ve the introduction of artifai
reflection on existing practiaks@oortunities for future technologies (c.f. cultural probes

(Gaveet al1999) technalgy probdsiutchinsoet al2003) infragucture probéborneret

al.2008) and problem solving pr@ide®onaldt al2008). For a more detailed discussion of
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probe use withn HB,oehner et al . ds analysis of methec
probe¢Boehnest al2007)seves as an excellent primer.

TheFamily Facilitation Sty two types of probes to understand technical practices
within homes, as well as to identify unmet needs for provision of home tecAtedirstipport.
probe iatechnolognobealledrech Clips, which is described more in the next section of this
chapter. Technology probesarerssgaeclt i f i ¢ systems that are i
designed.Intended for use in lomgn field studies, these interventionteaded tbe
technologically robust (e.g., they are not mockups or partially functioning prototypes), and are
instrumented to collect usage Tty aralso flexible enough so that users may appropriate
them in ways that the researchers do not initialtg. ah¢icipeology probes aim to inspire and
provoke discussion and ideas about future design possibilities, and to invite study participants t
reflect on the role of technology in their lives.

The second type of probe addressed the issue of studgygliféchhies-gitu by
providing a set of activities that caused technology problems to occur ihcubnsdbgyds
difficulties happen irregularly, and thushedlateges for data colléctigtrendatds
obtained from studiesvhich pmple providestrospective accolfdsinstance, of technology
difficulties that occurred in the pasttiiesagpproach can lead toward shallow accounts of the
steps people tazeesolve these difficultrem)gh they are excellent for undergttiredin

motivatiofts ways they chosessolve the problem

® Depending on the time of year, there are a few reliable opportunities to study techrsital pvgblems in
research on consumer electronics help requests in or{ferdoaumddoole, 2009) showed seasonal peaks in
helprequests based on events such as the beginning of the academic-gdtmksgaing&dack Friday sales,
and Christmas gjiting. A study that tracks consumers who purchase devices or give gifts of computers and
electronics around these tinedgarould be another way to approach this type of research.
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With these two issues in madidwing in the traditiorcafical incideffi®nagan
1954) | provided households ws#tand type of probgerges of technologlated tasks
intended to artificially disrupt the environment anelpargenteractions to occur (since
helping tasks are not regular instances). Furtidbrmeorbers of a home were asked to
participate in specific home maintenance practices, even if they did not ridyrshlfyirtyp so
technology tasks to othembers of the home, | could better understand the reasons that
households divided technical labor in the waysTteyadik included networked hardware
setup, media manipulation, teaching others about technology, creating web content, network
confguration, sharing websites, and making technology purchasing decisions. A complete list 0
tasks is provided in Tables 5.1 and 5.2.
These tasks were chosen for several reasons. First, they are representative of the activities the
householders maygrerfwith computing infrastructi@eabtree and Rodden 2004, Geinter
al.2005, Brush and Inkpen 2007, €hatB007, ElImoret al2007, Tolmiet al2007,
Woodrufet al2007, Horrigan and Jones 2008g&t02010)Secondly, some of these tasks
are ones that prior research suggests can be difficult. Finally, | also included a subset of
intentionallgastasks (e.g. searching for a popular video on YouTube, shopping online, and
providing opinionsiuow to keep kids safe online) in order to prevent undue discouragement or

disengagement with the study.
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Table 5.1:

Home StudyTasks for Week 1

Task

Week of study

Description of task

Photo Sharing

1

Takel0-20 photos with a digital camera and share them with son
that no one else can see the photos.

Online Service 1 (pilot) Imagine your dishwasher broke and you need to find the service
Research plumber. Look online for a plumber tdcoadlil  the name of a gre
plumber, and the name of an awful plumber.
Online Product 1 Choose a virus scanner for purchase, with a $25 budgetwlitiahail
Research software would be purchased, the price, and the place of purcha
MP3 downloading | 1 Download-2 songs from Amazon.com. Find a way for others in
to listen to the music without having to have their own copy.
Email vacation 1 (pilot) Createanewwbba s ed emai l account a
message it. Sed & email from the new account to
Device Installation | 1 (postpilot) | Install a network attached storage device
3 (pilot) *excluding Pildileen, who did not have wireless Internet
Share Videos Onlir| 1 (pospilot); | Find a video of dancalgds on youtube.com and share it with son
2(pilot) you know using Tech Clips
*excluding Pildtyree
Invite users to Tecl 1 Using gift bags, invitation cards, or the mechanisms within the s
Clips invite people to use Tech Clips software
* Pilot homesdinot have gift bags or invitation cards, only a softy
invitation mechanism
Webcam Video 1 (pospilot); | Create a webcam video of yourself and send the video to some
3 (pilot) know
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Table 5.2: Home Study Tasks for Weeks -3

Task Week of study Description of task
Online Product 2 (pilot) Look up information about Wireless N Routers and post to Tech
Research explanation of what these devices do.
Online Product 2-3 Research laps (imagining you would buy one). Send an email t
Research explaining: Which laptop you would buy, reasons for purchase,
purchase it, cost, and reason for choosing a particular store.
Online Product 3 (pilot) Find an Amtrak ticketddictional elderly Uncle given a particular
Purchasing destination and time constraints.
Device Installation | 1 (pospilot); | Install a network attached storage device
3 (pilot) *excluding Pildileen, who did not have wireless Internet
Device Installation | 2-3 (post Install and configure a wireless digital photo frame to either (a)d
pilot) Facebook photos or (b) display photos sent via MMS
Wireless Router 2 Install a wireless router
Install *only in PileEileen & Marietta
Wireless Router 2 Look up what MAC address filtering is; put MAC address filterin
Configuration wireless network
Wireless Printer 2-3 Install a wireless printer and print from 2 computers in the home
Install * excluded for Pil&ileen
iPod Configuration| 2-3 Put mp3s on andRouch
iPod Configuration| 2-3 Configure iPod touch to use home wireless Internet connection
2
Edit Wikipedia 2-3 Change the wording on a Wikipedia page and post a link to the
page on Tech Clips
*excluded for Pit&ileen
Help Someone Edi| 2-3 Call up a family member or friend who is not that good with com
Wikipedia #1 Explain to them what Wikipedia is, and coach them over the phq
to change information on a Wikipedia page
*excluded for Pit&ileen
Help Someone Edi| 2-3 Invite a family member or friend who is not that good with comp
Wikipedia#2 Tech Clips. Create a new conversation that explains what Wikiy
contains instructions of how to edit a Wikipedia page. Ask them
these instructions amahge the wording a page about a TV show
liked when they were younger. When they finish this task, ask t
a link to the Wikipedia page that they changed on Tech Clips.
*excluded for Pil&ileen
Concerns of Home| 2-3 Look up infanation about keeping kids safe online. On Tech Clif
Life the top 3 things a parent can do to keep kids safe on the Interng
Concerns of Home| 3 (pilot) Imagine you get a device that lets you share files with other con

Life

the house very eashlye there files that you do not think you woul
want to share with people in your house? Or with other family n
friends? Files that your family or friends would not want to shar
Send an email to __ with answers to thésgsquest

Webcam technical
instructions

2-3 (pospilot)

Using Tech Clips, make a video that provides instructions that ¢
someone else who is trying to do one of the tasks you did during
Share this video with someone who does nauivgousg, and see |
he or she can follow the instructions.
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5.2. Software

During thetudy, each family installed and used a custom piece of software | désigned called
Clips Tech Cligbows families to broadcast short text messages;@adstpaabcam video
recordings, and websites of int&atter than using an existing comeutiated

communication tool, such as email, instant messaging, or a social networking platform, | chose
design a piece of standalone softwsaeestaridae Adobe AIR software application that sits
minimized in the system tray (Windows/Linux) or dock ¢Rasx to create customized

software so thatoluld incorporate specialized features that my prior work, as well as prior work
on the psychologyhelp seeking, suggested would be beneficial in honiosettivads.

families were not required to use Tech @yestisk for the majority of tasks thense

encouraged to use whatever mechaisthbest for their situation.

Informationifech Cl i ps is stored in units cal/l
threads). In the software, the user can do four things: start a new conversation, invite a friend
joinTech Cljpead or watch existing content, and provide textrespafeses to content in
existing threads. The conversations are shown in a panbhod giddedt the interf@ee
Figure 5.19nd specific content is shown in the panel orhidredrgide of the interface.

When someone is not activelyTiesshdClips (e.qg. it is minimized), any new content
broadcasted by another person will appear briefly via-aphwespafgee Figure 5.2)
informing the user of new items in the. systemevent of network connectivity loss, content
is cacheddally Due to technical limitations, however, webcam video recordings can only be

seen when network connectivity is enabled.
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# ' Tech Clips - logged in as #152 | = 52

Tech Clips
H Thanks for

being in our
study!

last update on o .
Sunday, Apr. ) Thanks so much fgr being in this research study! We hope
25, 2010 at you learn something along the way, and have fun, tool
9:52 AM by : : S .
= e This work is part of a broader initiative examining how to
make the experiences of fixing and upgrading computers
and electronics at home more enjoyable. Cur work's been
Welcome supported by the National Science Foundation, Cisco,
Erika Poole! Symantec, IBM Internet Security Systems, and Google. To
last update on learn more about our resear_ch group, visit

Sunday, Apr. http://www.cc.gatech.edu/pixi

25,2010 at

9:52 AM by

Erika

On Sunday, Apr. 25, 2010 at 9:52 AM, Erika said:

e

(o))

Figure 5.1: Tech Clips Software Interface

In Figure 5.1he lefthand pandi@vs conversations, and thendagbtpanel shows specific
conversation content. Users may contribute content in three ways: (a) starting new conversatio
(b) contributing a note, video, or website to an existing conversation, or (c) ireitusg a friend

the softwardn Figure 5.2, we see how users are notified of newrctinsesitreenshot, the

user is working with a different piece of software (EndNote), and the Tech Clips interface is
minimized. When someone broadcasts contentj@s Teebsafje pops up in théaight

corner, notifying the user of new info in the system. The user can then click on the Tech Clips i

in the system tray/dock in order to access the Tietbriakies
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0@ 3
Title -~ Jourmal Ref Type
The adoption and use of 'BABBLE" ... Proceeding... Journal Arti.
Age-old Practices in the 'New World".... ACM Confe... Conference ...

Altruism and Prosocial Behavior Handbook .. Book Section
B Churchill Anchored conversations: chattingint.. Proceeding.. Conference ...
B Ackerman Answer Garden 2: merging organizat.. ACM confe... Conference ...
B Ackerman Answer Garden: a tool for growing of... Conference ...
Myers Answering why and why not question... Proceeding... Conference ...
B Knabe Apple guide: a case study in user-aid... Conference... Conference ...
##| = Smart Groups I Heinssen Assessing computer anxiety: develo... Computers ... Journal Arti.
B Davis Assessing friendship: Prototypes, pa... Understand... Journal Arti.
O'Brien At home with the technology: anethn... ACM Trans... Journal Arti..
O'Brien At home with the technology: anethn... ACM Trans... Journal Arti..
Librar...  (0) 0 Edwards At Home With Ubiquitous Computing... Ubicomp 2... Conference ...
LSTA .. (0) B Ackerman Augmenting organizational memory. ... ACM Trans... Journal Arti.
PubM...  (0) McCarthy Augmenting the Social Space ofan ... ACM Confe... Conference ...
Webo. (0) AUTOQ-ID Labs at MIT hitp://autoid.mi... Online Multi...
‘Wang Automatic Misconfiguration Troubles... 6th sympos... Conference ...
more Automation Surprises Handbook .. Book Section
Avoiding the Cyber Pandemic: A Pu.. Heinz Scho.. Thesis
= EndNote Web Awareness and coordination in shar... Proceeding... Conference ...
Barcelona Clubbers Get Chipped BBC News  Newspaper ...
Basics of qualitative research Book
B Halverson Behind the Help Desk: Evolution ofa .. Computer .. Conference ...
The Belmont Report: Ethical Principl... ‘Government...

& Custom Gro...

= Online Search

configure.

Preven | Search
Bradner, E, W. A Kellogg, et al (1999). “The adoption and use of ‘BABBLE". a field study of chat in the

workplace.” Proceedings of the sixth conference on Eurapean Cenference on Computer Supported
Cooperative Work- 139-158.

& vide Tab Pane.
M

Mice do the darndest
things: Windows update
just ran and now my
wireless mouse doesn’t
work. What gives?

Figure 5.2: Tech Clips Message Notification

When creatirigech Clipsete were a nuenlof design choices made based on my prior work
described in Chapters 3 akit<t of all, content is never anonym@ialways attributed to a
user, and the userds photo and name are at
suggestédatwho s asking for help is an i mportant
whether he or she will provide assisMswgote thaanyone can give help and anyone can get
hepNo one is distinct| y Thisastdene rdwoaecasors.eHirgt,e r 6
by not | abeling a help seeker as a operson
novice, conaper illiterate, or incompetent.

Secondly, help can be multidirectional; individuals may have ddfenepedisas
(e.g. | may know more about computer networks, but my mother may know more about graphic

design applications). Prior research in online technical support communities provides supportir
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evidence that help provision isaasiehple intetan between a heleker and a hgiyer
(Singh and Twidale 2008jjtiple people can and do respond to help requests. These multiple
contributionsao have a positive effect on theek&lpg experien&esponders can provide
procedural support, emotional support (o0i't
additional contextual information that may help other people readindrtinthdrrgeebple
experiencing the same problems can reuse information in archived threads. For these reasons
chose to design Tech Clips such that it broadcasts help requests to all users.

Because access to Tech Clips is restricted to peopielMdnowareto the help seeker,
the information in Tech Clips comestinasted sourthus, it seemed likely that help seekers
would view content in Tech Clips as more relevant and more understandable than advice comir
from a strangekloreover, fohelp givers, providing advice to others who know them could
potentiallyeinforce their offlireentities as people who are knowledgeable about.technology

In my fieldwork of informal help at [Powdet al20093)lack of persistent help
information presented itself as a hurdle-fivdrsland hedpekers. Although fupyers
would at time advise their friends and family abmsbh@ptolstes on their own in the
future, through writing reminders, giving verbal athaemgseekers step through problems
while the helper was watching, these efforts did not work. People ignored the advice, misplace:
written reminders, ordot what the helper had taught them. Similarly, seea&drsip
complained that although they wanted to learn by watching, helpers progressed through tasks t
quickly for them to understand what was hafpmr@ips supports persistent hefqurovi
by keeping information available permanently, and by not closing or removing threads of
conversation.

In summary, Tech Clips was designed specifically to explore how embedding these sorts

features in a tool can alter the dynamics of homeabt@agaid expostils about
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existing helping practices as housetpgdgysate (or even possibly reject) thieaool

example, in the study of informal computer help described in Chapter 4, while some seekers
simply wanted their computer pnsbiliked, and did not care about how the fixes occurred,

other@ especially those who thought they might face the same giolvkmeagaihearn

about causes of problems and how to prevent them from happening in the future. At the same
time, howevemese seekers noted that although they wanted to learn, they did not want to take
up t oo much o0Somdwoddnbtask png gquéssonst theyntbought that the best
thing they could do is just let the helper work Qittogig.who asked tjoes sometimes

were confused by the answers they received, but would not ask for repeated clarifications beca
they did not want to waste the helperodos ti
and seekers would not know how to solvedhese they did not understand the fixes the first

time aroundThus, could tools such as Tech Clips redermsihed amount of time and effort
associated with providingsking for technical hédlp@, tould theycouage peopkeho

were reluantto ask for more helpptirerwisowerthe barrier to help provision?

5.3. Pilot Study

The field study began with a pilot deployment in eaflge2pafpose of the pilot was to gain
insight into appropriate tasks for households to completeth&efatmat of logbooks used by
participants, identify unforeseen technical problems with the Tech Clips software, and identify
potentially interesting questions and issues to follow up on in homes that would participate in th
revised version of thestdhe pilot participants were compensated $75 for the entry interview,
$75 for the exit interview, and $75 for completion of at least 50% of the tasks in the study.

The pilot deployment consisted of two RaotEs|¢erandPilotNyre@ recruited

from a convenience santpleen and Nyree were two matgd females who had been
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neighbors for the past six.ydarher woman was experienced or enthusiastic about setting up
and maintaining technology at home, nor had any techni&dttnammen relied on family
members for technical help.

Neither had another adult living within the hdime fidlleen, unmarried but with
grown children, | ived alone. Nyreeds f ami
husband were from agotity with a very expensive cost of living. As their family grew in size,
they could not afford to raise their children in this city, so they moved to the less costly suburbs
At l ant a, wh e r.eHerMysbagdewewer, kept Big jathim exppansive dty, and
would primarily stay there, returning to his family in Atlanta every few weeks.

The participants in the pilot were connected to one another on Tech Clips, and every
week, they were given a series of techelakeglytasks tarquetdSee Table 5dr #list of
tasks) A student assistant and | checked in with them weekly to get their feedback about tasks i
the study; although not intending to do so originally, the student assistant and | joined as memt
of the deploymaafter the participants began addressing questions within the software to the
research tearfter the pilot study, the interview protocols, participant tasks, pre/post surveys,

and participant logbooks were rePrsalems withech Clipgre also fixl.

5.4. Data Collection

A student assistant and | visited each home at four points during the study (once per week), an
conducted multiple interviews in the part:.i

several of the study participants via epizorencalls.
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Table 5.3: Participant Visit Schedule

1 Administration of psarvey

Group interview about technology setup, usage, maintenance, and
practices

Home tour
Installton of Tech Clips software

=

Beginning of
Study

Brief discussion of Week 1 experiences

Collection of Week 1 logbooks

Distribution of Week 2 log books and equipment
Troubleshooting of Tech Clips software as needed

Home Checkin
(Week 2)

Brief discamn of Week 2 experiences

Collection of Week 2 loghooks

Distribution of Week 3 logbooks

Troubleshooting of Tech Clips software as needed

Home Checkin
(Week 3)

Administration of pastrvey

Group interview reviewing logbooks from \A&eks 1
Collection of Weekadgjbooks

Twao-part individual interviews about help practices
Removal of Tech Clips software

End of Study

= =4 =4 =4 4= -8 A s e oa o

5.4.1. Beginning of Study Instruments

At the beginning of the study, each participant individually completed a questionnaire. This
guestionnaire inquired about dgrhagirformation, any technical background or hobbies,
attitudes toward technology, attitudes toward helping other people (Communal Orientation Scal
and perceived confidence with a number of computing related tasks. It also included a social
network m@ping exercise in which participants listed people most involved with technology help

in their lives.

54.1.1. Demographics and Technical Background Survey

The presurvey included questions about age, highest level of education, technical training,
enthusiasm abtachnology, and caréére full text of the gidy questionnaire is available

in Appendix BVhile household income data would have beeroltsf(¢tg. do homes

with more financial resources rely more on professional serviceag)asiatall lbdid not
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want to make participants feel uncomfortable answering these sensitive questions and thus left
out of the questionnalWéere | to do a similar study in the future, | might collect this data at the
conclusion of the study, edfgrort has been established with the participants.

In the survey, | also asked questions about confidence with varigetatemputing
tasks, prior experience with various techalzltayy/tasks, as well as enthusiasm about various
technologselaed taskd also asked participants to complete the Communal Orientation Scale
(Clarket al1987) a scale from psychology that purports to provide insight into how willing a
person is to provide or seek oudtdrlpthers; | did not find this scale to be of particular use in
my analysis; the scale seemed to have a social desiégialiticipidedts broadly reported that
of courdeey were helpful people who would go out of their way for otherhis\ibetine
issue with the scale itself or whether university research studies do draw a pool of genuinely he
people, | cannot say for. dareummary, | did not find much use in including this scale and will

not report on it further in the resuli$scussion of this study.

54.1.2. Social Network Elicitationand Home Network Sketch

Following in the tradition of other studies of home computing infrastrucii@emiretices
al.2005, Chettgt al2007, Poolet al2008, Grintegt al2009) | asked each householder to
create a sketch depicting the family's home Wehiertkis technique has been used
successfully in other studies, | am not certain it shed much lighbegongviatyas
alreadpeen noted in the litergttivetypical reaction | received from participants was something
along the | inesvhadlf doomanythelgbpaetwad sMettleeso d o
were similar to what been reportedpnior studies as well.
Participants were also asked to complete a survey addressing how frequently they ask for |

from various sourc@&bey were also asked to provide@rindest of the top five people in
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their lives who would they most likely ask for technisaléklps ghe top five people in their
lives who they would most likely be a provider of technicaldesglpndiéxercisewever, |
did find useful as a launching point for discussion of technology maintenance practices within tt

home.

5.4.1.3. Group Interview, Technology Tour, and Software Installation

After completing the ystady questionnaire, participants engaged in a group ethnographic
interview(Spradley 1979y he interview begdth participants walking me through their lists

of peoplevho they help or ask for.hElgy told me about the expertise of these people, reasons
they chose them for the list, and whether there weredrsiuatbribey would not choose a
personlf, during the conversation, participants realized they forgot to add a person to the list, |
encouraged them to alter their lists as necessary.

After this portion of the interview, | asked participants about their usage and maintenanc
practiceswithpege ct t o computers, and asked them to
home (in the stylgRbde, Blythe and Monk 2002, Geing2005, Chettyt al2007).

During this tour, | asked questionshakotdgchnologies were acquired, how technologies were
used, and how family members coped with technical problems. These questions were included
learn more about the normal routines of technology acquisition, use, and maintenance in the
homes.

At the ad of the first session, the householders and | inbealleQlipsftware,
either on one computer, or on multiple computers, depending on the preferences of the family
members. | then asked the householders to try creating example textemdwitdsd the
software and learn how to usénilly, the interview concluded with an invitation to ask any

guestions about the study.
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5.5. Mid-Study Data Collection

During each week of the saudpmaticollection methods built into the Tecls@tipare
gathered usage .dhtdso gathered dhtaugh weekiy-person, phone, and email interactions
with participant®articipants also maintained logs documenting their experiences with the tasks

the study

5.5.1. Logging Software Usage

Tech Cliggtomatically logged all user interactions, including opening and shutting the software,
creating clips, viewing clips, and generating invitations for others to useTthis sujtdare.
was sent to a server at Georgia Tech several timeglahditime ,amould be queued on the

participantds computer until |l nternet conn

5.5.2. Weekly TaskDiaries

The families were also given @ lfbok an e wacorpliete oveachveektote bags with

hardware to be used in these tadesyeratlgift bags to give to family and friends who could be
potential users of Tech Clipg tasks the first weekeskeas warapto acclimate participants

to being in the stydyeeks 2 and 3 included more tasks, amskallthat are more

compkated In the task books, participants completed a set of questions following attempts at
each task he questionseslabout sources of help ndexdepps taken to complete the task

They were also given a page to write anything other continoergfisttiveyild be interesting

or relevantFinally, for each tasktipipants were also asked to complete the NASA Task Load
Index (NASALX)(Hart 2006 NASATLX, developed for usaviation human factms
multidimensionatale that provides information about subjective assessments of how mentally
demanding, physically demanding, and frustrating a particiilalstaskks about the effort

task requisa s we | | as the partici pthetdsiesspitpiessr cept i «
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roots in aviatigelated studies, it has been used within HCI and human factors more broadly due
to its compact, quickly administered format, and subscales that reveal specific, useful informatic
about what specifically is pecteas being difficult or frustrating about a task a study participant is
being asked to compl&teChapter 6, | present histograms showing participant responses to
NASATLX questions for each task. To interpret the histograms, a lower nundsetocorrespon

t he 1t as k, dhereasnhimgheonambsrs oerrespond to tasks being difficult. For more
complete information about interpreting the scale, pledsladd3B)An example page

from the task diary can be seeneindipB.

5.5.3. Weekly Researcher Visits and Remote Interactions

At the beginning of the second week, | visited the home to check in on how the tasks had gone
ensure that the software was working properly. At this time, | delivered a new task book and a
newbag of equipmeifior the second week, the participants were instructed kessave the
technically orientadult in the home complete thé tdsits choice was ntadésrupt the
normal family dynamic, and to ensure that the most techuhtiEdpeatipn in the home did
not otake overdé all of the tasks.

At the beginning of the third week, | checked in again with the households, and delivered
yet anothdodgbook During the third week, participants were instructed tonharee the
technicalgrson in the home complete thee k 6 s  taskan @he task& the third week

mirrored, but differed slightly, fteose during the second.wiele&d hoped that by first giving

"TheMariettdeployment had a deviation in the second week. Both adults in the home were given tasks to do, becal
the market research firm accidentally recruited a home without ttEsmknttvity. In this home, the more
experienced householder was given four tasks during the second week: installing a wireless router, connecting a |
to the wireless connection, connecting a Nokia 770 internet tablet to the wirelesslareatiotomwebcam

video.
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the less technically oriented person an opportunity to try oudhéyentégksbe able to turn

the tables and help the person who was perceived as the home technical expert.

5.6. End-of-Study Data Collection

At the end of the third week, the householders reviewed the tasks books as a group, explaining
their responses. | obdld all hardware and task books, uninsta#éet! (Digps softaade,
asked the participants to complete a post survey addressing their confidence, enthusiasm, and

expertise with technology, as well as their locus of control with respect.to technology

5.6.1. Post Survey

Participants completed aquusey, repeating some questions from the initial stddy to
do a pre/post comparison, | asked participants to again rate their confidence with a set of
technologgelated activities, and to proviged the top five people they would ask for
technology help, as well as provide technology help. Finally, due to uncertainties in one of the
households as to whether a frequepdifinmpant) visitor was an occupant in the house, | added
one additial question asking participants to list people who live in their home, as well as those
who visit their home and use technologies within. tie retiespect, were | to do this study
againl would have asked participants to complete this efibibatieroccupants and visiting
technology users abiginnirg the study.

Participants were also asked questions about their frequency and reasons for using Tecl
Clips They were also provided with a list of possible reasons thatdizeynibigfat to
Tech Clips; they could select any that apbdst was derived fRm@ece et akésearch
on lurkers in online communities, which identified numerous reasons that people may not
contribute content to an online communicatioriPesteeat al2004) The full text of the
postsurvey is available in Appendix B.
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5.6.2. Group Interview

We then engaged in a group interwelcimparticipants reviewed each of the tasks they
completed throughout the study, and discussed their experiences with them. | let the participar
odrived6 this portion of the inteBagedenw, | et

what hey said, | asked clarifying questions as needed.

5.6.3. Individual Interviews

With two interviewers present, we then split up participants in the home for a set of two activitie:
We interviewed each family member participating in the study individahhyplalggut

practices in the home, and asked them to discuss 30 mockups of products (e.g. software,
customized hardware) that could be used to give and receive technology help. The mockups w
customized for each home based on the social netwodirgdeteat the beginning of the

study and touched on the most common forms of computer assistance diéspriied in the

Homstudy from Chapter 4, including:

1 Assistance with noRurgent questions about technology variations of synchronous
and asyhmnous Q&A via web chat, SMS, and social networking sites in which friends,
strangers, and professional technicians could be asked questions

1 Assistance with hardware installation and troubleshootingvariations of
synchronous remote connection torgesdm who could assist with hardware installation
problems (e.g. another person who has installed the device before, a technician, a
knowledgeable high school student)

1 Assistance with digital housekeepingvariations of reminders to perform digital

houskeeping tasks provided by members of o
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During the mockups interview, the participants discussed their reactions to these concepts; | we
particularly interested in their reactions as related to confidence building, reductrah of burden,
overall meeting of technical support needs. In contrast to prior work that primarily relies on grot
interviews, by splitting participants up and conducting simultaneous individual interviews,
householders could speak more candidly about Sessstivesaoiay be uncomfortable to

answer in the presence of other household members (for instance, providing accounts of times

when they had avoided providing help to someone in the home).

5.7. Recruitment

At the conclusion of the pilot study, eight ablddiroes were recruited for the revised study.

Of the remaining eight houses, one was recruited via the recommendatio(Cafsesatddeague
deployment) and compensated with the same $75/$75/$75 structure as the pilot study. The ott
seven were reted using Schlesinger Associates, a market research firm in the Atlanta metro
area. Participants recruited by this firm received gratuities as follows: $100 for the entry
interview, $100 for the exit interview, and $150 for completing at leastagi®ioftkiee

study. Compared to the pilot, these amounts were adjusted due to recommendations by the firi
based on other studies for which they have recruited participants. Households were selected u

the following criteria:

1 The home has wirelessriat (in order to provide a wider number of tasks for families to

complete; the pilot study indicated this connectivity was an important thing to have.)

8 Upon initial interviews, | found that despite the screening criteria used for recruitment, the home in the Marietta
deployment actually did not have wireless internet. The occupants were planning to instathinithhe home wi

next six months; tasks were adjusted for this deployment so that week 2 included aidtitinatl wireless

installation tasks.
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1 There are at least two people age 13 or older living in the home; all adult members of the

home willig to participate in the Study

1 At least one person in the home has asked another person for technology help OR has
provided technology help to another person in the past 12 months.
During the thome study, households were also tasked with secomitiaglyheir family and
friends to try the Tech Clips software; or
a $15 Amazon.com gift certificate if they installed the software and completed a short survey at
end of the study. In thet@itudy, Eileen and Nyree had significant difficulties recruiting people to
use the Tech Clips software; none of the people they invited joined. In order to increase the
response rate, | added additional recruitment aids fpilthhdpostd.hesedmes received a
set of 40 physical 5x8 cards that they could pass out to their friends and family that described tt
study and how to download the software, as
web camera, computer microphonbaiimstanstructions, and candy.
During the first week of the study, inviting people to use the software was one of the task
included in the task booldetoss all of the homes, 10 remote participants joined Tech Clips.
Two completed the remotei@péant survey that | emailed to them at the end of the study. These
two participants indicated that they 1 mmed
timed to use it; most of the i ntudestomardi on |
Tech Clips comes from data automatically logged by the software triangulated with accounts
relayed by the occupants of homes enrolled in the study. In the following section, | provide a br
description of e aagibsintheimrhemesandticer computerthabits. Ih e ¢ h

the results chapters, | will provide more detailed descriptions of the households.

Upon initial interview, the second adultingtedtieployment decline participate in the study
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Table 5.4: Technology Inventory (Pilot to Decatur)

Internet
Deployment | Home type| connectivity | Computers/electronics
PilotEileen Detached | Cable Internet f 1 Windows XP PC
home wired spare bedroom
connection 1 1 printer
PilotNyree | Detached | AT&T DSL; 2 older laptops without Internet connec
home SL?CUYEd for small children (brand unknown) in
wireless deducation stati ol
Internet f 1internetonnected Dell desktop with
connection; 2 Windows (version unknown}denage bg
wirelesaccess in bedroom
\F/)v?tlr?flf t?]rs use T 1 i_nternetonnected Dell I_aptop with
home to Windows (unknown version) for teenag
expand signal T 1 i_nternet:onnected Dell desktop With.
range Windows Vista for parents. Located in
bedroom.
1 1 printer/scanner/fax combo machine.
Located iroompar ent
Austell Apartment | Cable Internet f 1 Dell laptop with Windows XP; @asd
unsecured down from occupantit
wireless f 1 Dell desktop with Windows XP (unus
Internet due to hard drive failure). Locatethiy i
(highly room.
unrehab]e 1 1iPod touch (also broken)
connection) ) s
1 1 printer. Located in living room.
1 1 webcam (does not record video prop
Cascade Townhouseg Cable Internet 3 Dell laptops with Windows XP; 1 lapt
secured owned by an employer
wireless f 1iPod touchds cracked screen but still
Internet works)
1 1 Dell desktop (in storage due to viruse
machine)
1 1 printer/scanner/fax combo machine if
(not used because installation disk was
misplaced)
Decatur Detached | Cable Internet f 1 Dellaptop with Windows XP; 2 Toshi
home sgcured laptops with Windows (versions unkno
wireless f 1 Dell desktop with Windows (version
Internet unknown) in adult bedroom
1 3iPods
1 1 printer in adult bedroom
1 1 external hard drive in adult bedroom
1 Multiple digital cameras of varying age

stoed in closet of adult bedroom
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Table 5.5: Technology Inventory (Dunwoody to Woodstock)

Internet
Deployment| Home type| connectivity | Computers/electronics
Dunwoody | Detached | Cable f 1 netbook with Windows 7
home Internet; 1 1 laptop with broken LCD (Windows; version
secured unknown). Used as a desktop machine in guest
wireles bedroom/office
Internet 1 1 external hard drive in guest bedroom/office
1 1 digital camera
Marietta Townhousg Cable 1 1 Dell desktop with Windows XP in den
Internet; 91 1 Printer in den
wired . 1 1 Dell Axim PDA that will not sync; used as a rol
connectioto den)
desktop i .
computer 1 1iPod Nano, 2 iPod Shuffles
1 1 digital video camera (used for freelance media
production work)
Lithonia Detached | Cable 1 1 Dell laptop with Windows 7
hane Internet; 1 2 Windows XP desktop PCs in basement office
Wireless to 1 1 Broken laptop (stored in closet; cannot find AC
laptop, cablg adapter)
to desktop . .
machines T 1 W|r_eless door unlocking system used for real e
slowings
1 1 printer/digital fax machine in basement office
1 1iPod Shuffle, 1 iPod Nano
Smyrna Detached | Cable T 2 windows XP laptops (belonging to employers).
home Internet; stored in a docking station in home office; the otl
wireless to not have a home. The work laptops require VPN
laptops coupled with restrictive security software. Tech
cannot synchronize unless the security software
disabled.
1 1 Windows XP laptop (broken and in storage in &
1 1 Xbox 360 in home office
 1LCD TV used as computer monitor in home off
1 1 Wireless printer in home office
1 1Professiorgiade digital camera; 1 faoidshoot
digital camera
1 1liPod touch
Woodstock | Townhousg Cable 1 1 Dell desktop with Windows XP in loft area on g
Internet; floor.
wireless 1 1 Toshiba laptop with windows XPried@ivn from
connection t family member who thought it was broken beyon
laptop, wireo repair)
ggghme;tlon t 1 1 Dell laptop with windows XP (has a virus and i
used; stored near the deskdmpine in the loft)
1 1liPod Nano
1 1 Digital camera
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5.7.1. Austell

Adrian Austell, a single mother in her late 20s, lives in a small apartment with her infant daughte
Nicky (1), and an older family member named Belinda. Adrian is a student in @ nursing progra
and uses a laptop to complete her schoolwork. She also has an iPod touch, and a desktop con
for games, music, and videos. Her boyfriend, however, hadarsegiddé&ware on the

desktop machine and inadvertently downloaded a fileswiBoawiafterward, the hard drive

failed on the desktop macldremp ut er s are an i mportant part
to people she cannot regularly see. Baby Nicky was very sick in her first year, undergoing seve
surgeries and spepdinmont hs as a patient in a childrei
iPod as the key to her sanity during this period of her life; the hospital had wireless Internet acc
for parents to use while they stayed with their sick childremhoAdeiamot originally from

Atlanta, had many family members and friends in another state. She communicated with them
regularly to play online games and share baby photos. She was excited to show photos and vit
of a finally healthy Nicky to heyfandl friends, but could not get a webcam she had purchased
prior to the study to work properly. She did not have a technical expert in her home, but learne
about technology through tinkering, asking a technically inclined teacher at heonursing school f
advice, and by getting pbased help and reminders from her stepmother, who lived in another

state. Belinda did not use any of the computers, and declined to be in the study.
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Table 5.6: Austell Demogaphics

Occupation/ | Has Describes self as 4 Approach to technology problem sol
Education technical | technical enthusiag and maintenance
training or
self
describes a
technically
inclined
Adrian Single parent| No Yes Use of professional support services
2329/ F & student in telephone support lines (most of the
nursing in-store repair service (rarely)
program/

Sme college Asking social network: family membsg
who doesndt | ive
time), friend (nearly all the time),
somewhatt work (most of the time)
SekHhelp: Internet forums (nearly all t
time), figure things out by self
(sometimes)

Nicky *N/A -too young to participate in study

1/F

Belinda *N/A - does not use computers; declined participation
51-60/F

5.7.2. Cascade

The @scade home is afemdhle family with a divorced mother, Viola, in her 40s, and three girls:
Karina (19), Keisha (18), and Kassandra (1
engineer, would take care of technelaigy issueshe home. After the divorce, Keisha took

over the role oflmome technical expert. Viola, who uses a laptop provided by her employer, alsc
has access to a workplace helpdesk. Viola is interested in learning more about information
technologies, butdescbo e s her sel f as 0i mpa Oitrecghildlen,and 0
Karina and Keisha have their own laptops. Kassandra primarily uses an iPod touch and laptop:
owned by others in the house. Keisha and Kassandra enjoy using coimjeuntets bad the

Karina, who is studying to become a professional ballet dancer, is largely uninterested in

technology. The girls get technical advice from their father.

76



Table 5.7: Cascade Demographics

Occupabin/ Has Describey Approach to technology problem solving and
Education technical self as a | maintenance
training or | technical
self enthusiag
describes aj
technically
inclined
Viola Consultant/ No No Use of professional supporices: technical help lin
4150 / F | Graduate scho (nearly all the time);sitore repair service (rarely)
Asking social network: daughters who live at hon
(nearly all the time),
with her (rarely), coworker (sometimes)
Sekhelp: browse Intetfierums (nearly all the time
figure things out by self (rarely)
Karina Dance No No Asking social network: sisters (nearly all the time|
19/F conservatory (sometimes), friend (rarely)
student/
Some college Sekhelp: figure things out by(sethetimes)
Keisha | Student/ Yes No Use of professional support services: technical h
18/F High school (nearly all the time),sitore repair service (sometim
Asking social network: family member who lives
elsewhere (sometimes)
SekHhelp: bowse Internet forums (sometimes), figy
things out by self (nearly all the time)
Kassandi Student/ Yes Yes Use of professional support servisteseinepair
13/F 8" grade service (rarely), technical help company visits hg
(rarely)
Askingaial network: sisters (most of the time), f
member who lives elsewhere (sometimes)
Sekhelp: browse Internet forums (sometimes), fig
things out by self (most of the time)

5.7.3. Decatur

Jillian and Mike Decatur are a married couple in theihd@s tan boys, Ryan (11) and Tate
(6). Jillian owns a small Homsed business and relies heavily on a computer for her work. A
technically enthusiastic person, Jillian gained most of her technical expertisedmeéiring an in

technician; while hasworking on her equipment, she would learn from him. As she became
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more technically competent, she used the t
unemployed scientist, is not particularly interested in computers, though he does have his own
laptop. He does enjoy tinkering with wiring and electronics. Due to a mild hearing disorder, he
uninterested in technologies such as cell phones, mp3 players, and Ryayaimiribsate

are not especially enthusiastic about technologyhesitogs are far more interested in sports

and outdoor activities. Ryan has his own laptop and iPod, which were gifts from his grandmoth

but does not use them very often. Tate does not have his own computer.

Table 5.8: Decatur Demographics

Occupation/Educati¢ Has Describey Approach to technology problem solving and
technical | self as a | maintenance
training or| technical

self enthusiag
describes
as
technically]
inclined
Jillian | Owner of hordeaed | No Yes Use of professional support services: telephon
4150 | business/ Some lines (sometimes}hivme technician (sometimes
IF graduate school
Asking social network: family member who live
elsewhere (rarely), friend (rarely), neighbor (ra
Sekhhelp: browse internet forums (most of the ti
figure things out by self (most of the time)
Mike Scientist (currently | Yes No Use of professional support services: telephon
4150 | unemployed)/ lines (rarely),dmome techniciémrely)
M Undergraduate

Asking social network: family member in home
(sometimes), friend (rarely), neighbor (rarely),
coworker (sometimes),

Selfhelp: figure things out by self (sometimes)

Ryan | N/A - Too young to participate in study
11/ M

Tate N/ARA too youngptparticipate in study
6/M
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5.7.4. Dunwoody

Steve and Janine Dunwoody are a couple in their 30s, with two children, Allie (4.5) and Billy
(1.5. Steve, an engineer by training, is technically inclined, but not enthusiastic. Janine, a forrr
elementary school teadghextremely unenthusiastic about setting up, maintaining, and using
technology. Of the children, Allie uses their computer in orderapmiagrade wdiased

video games online. The fami |l Yyhowpsawagpar i | vy

and visited on holidays and Steveds brothe

Table 5.9: Dunwoody Demographics

Occupation/ Has technical Technical | Approach to technology problem solvi
Education training or enthusiast| maintenance
identifies as
tednically inclineg
Steve Engineering Yes No™ Use of professional support services:
31:40/M | manager/ customer service line (rarely)

Graduate school
Asks social networkk#&younger brothe
(almost always); Asks a friend, neighb
coworker (sometimes)

Sekhhelp: Looks for information online
(sometimes), Figures out things on hig
(most of the time)

Janine | Stayathome No No Sekhhelp: Figure things out on her own
31-40/F | parent, former (rarely)
elementary school
teacher/ Ask soci al net wor
Undergraduate brother (nearly all the time); Ask Steve
(sometimes)
Allie N/Af Too young to participate in study
4/ F
Billy N/AfA Too young to parteig in study
1.9M

Yindividal interviews during the study suggest he is enthusiastic, especially about AV equipment
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5.7.5. Marietta

Roy and Karen Marietta are a couple in tA6s/&te#yb0s with a Iearold daughter,

JustineThe members of this hooret aiersecd i Wrei v erresres
seek help from others except by usiegamimsAll are enthusiastic about technology and
selftaught, but due to financial constraints, they have a single aging desktop computer in the ho
The couple has been out of steady work for the past year and a half. They rely on freelance

contacts for income; for them, cost dictates whether new technodogieewwdirt of the

household.
Table 5.10: Marietta Demographics
Occupation/ Has technical| Describey Approach to technology problem solving §
Education training or self as a | maintenance
selfdescribes| technical
as techically | enthusiag
inclined
Karen | Preschool teacher Yes No Use of professional support services: tele
5160 | (currently support liree(rarely)
IF unemployed)/Complet
college Asking social network: family member at |
(nearly all the time), family member who |
elsewhere (nearly all the time), friend (nez
the time), coworker (sometimes)
SekHhelp: browse internet forums (most of
time), figure thiagut by self (most of the ti
Roy Freelance media cont¢ No Yes Use of professional support services: tele
41-50 | developer/ Completed support lines (sometimesgtare repair
/M college (sometimes),-iome technician (rarely)
Asking sociagtwork: family member at hon
(rarely), friend (most of the time), coworke
(sometimes)
Seklhelp: browse internet forums (nearly g
time), figure things out by self (most of the
Justine| * N/A 0 Too young to participate in study
10/F
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5.7.6. Lith onia

Jamar and Deedra Lithonia area couple in their thirties, with one son, Jamar Junior (2). Jamar
watches videos on the computer that were set up by his parents, and knew how to operate a
portable DVD player. Overall, though, no one in the harole tez$inical expertise, and
Deedra describes herself as oOeasily frustr
odi sconnecteddé and ol eft behindodo when it c
she uses avidly, howeVeer iBlackberry phone, which she uses not only for talking, but also for
checking email, using Facebook, and listening to music. Jamar Sr. is an avid sports fan and m
listener, and uses the computer to keep up with these hobbies. Givenghatfmacmofthy 6 s
income comes from irregularly timeelstage transactions, finances heavily influence technology

purchasing decisions. When the family experiences technology troubles, they rely on either Jat

Sr. or a few of Jgatteehnical&ssisténee. f ri ends i n ord

Table 5.11: Lithonia Demographics

Occupation/ | Has technicg Describes s Approach to tectogy problem solving and

Education training or | as a technicg maintenance
selfdescribeg enthusiast
as technically
inclined
Jamar Real estate Yes Yes Use of professional support services: teleph
3140 /M | finance/ support lines (sometimesytdare repair service
Some college (rarely)

Asking social network: Deedra (rarely), remg
famiy member (most of the time), friend (neq
the time) cworker (sometimes)

SekHhelp: Internet forums (sometimes), figure
things out by self (rarely)

Deedra | Paralegal & | No No Asking social network: Jangarky all the time)
3140/ F | real estate
agent/ Sekhelp: figure things out by self (some of th
Undergraduatse time)
Jamadr. | N/A 0 Too young to participate
2/ M
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5.7.7. Smyrna/Concord

Jessica Smyrna and Spencer Concord are couple in their thirties who got married during the co

of the study. @per ia technical enthusiastardiesef cr i bed oO0gadget guyo
database administrator. Jessica, while using technology primarily out of necessity, is comfortat
with setting up and maintaining technology. However, she choosesnogiotpegnce

tasks because Spencer enjoys completing them much more. Both Spencer and Jessica use laj
provided by their employers. Furthermore, Jessica travels frequently for work and relies heauvily
on her wor kpl ac e 0 snsané mrdblamsoeviilé awaydrpnphomet Durimgr g
the course of the study, the couple was preparing to move out of their current residence and int

another home.

Table 5.122 Smyrna/Concord Demographics

Occupatin/ Has technical | Describes | Approach to technology problem solving ang
Education training or self| self as a maintenance
describes as | technical
technically enthusiast
inclined
Spencer | Database Yes Yes Use of profegsal support services: telephone
3140/ administrator/ support lines (sometimesgtdre repair service
M Undergraduatg (sometimes),-itome technician visit (rarely)
Asking social network: Jessica (rarely), remg
family member (sometimes), friend (most of
time), ceworker (nearly #tle time)
Seklhelp: Internet forums (nearly all the time)
figure things out by self (most of the time)
Jessica | Corporate No No Use of professional support services: teleph
2330/ F | Continuing support lines (neallthe time)
Education
Trainer/ Asking social network: Spencer (nearly all th
Undergraduatg time), friend (nearly all the time), coworker (i
all the time)
Seklhelp: Internet forums (nearly all the time)
figure things out by self (sometimes)
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Table 5.13: Woodstock/Hames Demographics

Occupation | Has technical| Describes | Approach to technology problem solving an
Education training or sel| selfasa | maintenance
describes as | technical
technically enthusiast
inclined
Cindy / | Adult No No Use of professional support services: telepho
3140 F | Education support lines (sometimes),

Teacher/

Undergraduat| Asking social network: Matthew (most of the t
remote family member (rarely), friend (nearly
time), coworker (rarely),

SekHhelp: Internet forums (sometimes), figure {
out by self (sometimes)
Matthew | Sales and Yes Yes Use of professional support services: telepho
3140 M | Management/ support lines (sometimes)

Undergraduat
Asking social network: Cindy (sometimegg re
family member (rarely), friend (nearly all the ti
coworker (sometimes)

Sekhhelp: Internet forums (sometimes), figure {
out by self (most of the time)

5.7.8. Woodstock/Hames

Cindy Woodstock and Matthew Hames are a couple in their 30thier\pbisomés

particularly technically savvy,; Matt hewds
than information technologies. Cindy does slightly more of the informatioelééetinology
maintenance in the home. An adult educhionGaady receives technical assistance with her
laptop from students in her program who are technically skilled. Both Cindy and Matthew also «
a mutual friend who worked in the IT department of a large company for technology advice. At
the time of &hstudy, they had recently moved into their neighborhood, and were experiencing

difficulties with their newly installed cable Internet connection.
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5.8. Summary

In this chaptempiesenteithe design of a muléiekstudyin which ten familfeset up,

configred, talked about, and used a set of common home electronics and information technoloc
that prior studibave shown to be problemiagiso describthe design of a custom piece of

software call@@ch Cljpshich was intended to uncover ogpestfor unmet needs families

may have with respect to technical support of their computers, networks, arkiralbgtronics

| described the families enrolled in the pilot-pidtEtstlyIn the followindteechapters, |

will describe tligia analysis techniquesesnits

" Including the two homes in the pilot study
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6. FAMILY FACILITATION STUDY: RESULTS

In this chapter, | first discuss how householders approached the tasks they were assigned durir
study. | provide information abeuaskeasons for including in the,stadgeholder
performance on each task, and strategie®og@etitc | also discuss howtdiskse
comparetb their normal (n@tudy) routines, and present data on difficulties encountered.
When relevant, throughout this chapter | includerdisafuthe experiences of the two pilot
homes in addition to the eight homes in the main study.

| then discuss how Tech Clips was adopted byles@misdata about usage patterns
over the time of the study, content contributed by househbtilesshalidexperiences with
recruitment of others to use the softaaeeall, he ways in which householders used Tech
Clips, and the struggles they encountered with the software differed greatly from what | had
expectedAt the end of this chaptempvige a reflection on the thesis statement and research

guestions and describe how the research approach evolved over the course of the study.

6.1. Week 1 Task Performance

As discussed in Chapter 5, for every week of participation in the study, eacbivedisehold

set of technoleglated tasks to compla@tsks for Week 1 were intended to be-apvarm

with a set of relatively easy tasks that householders could split amongst themselves as they sa\
and complete in any ordarifg thatveek anygestions about the stugyabolems with the

software coulek addresséd the following sections, | describe how householders approached
each of the tasks in Wedkdomplete list of completion rat¥gdek 1 is listedrigure 6.1

and Weeks2ae listedn Figure 6.17.
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Week 1AggregateTask Completion Data

1. Digital Camera
Use/ Share

2. Virus Scanner
Purchase

3. MP3 Download
and Share

4 D

6 9 7

6. Create/Share
Webcam Video

4 A

8 6

4. Network Storage 5. Share YouTube
Installation Video

7. Issue TechClips

Invitations Note: Pilot had the following Completed
deviations: Task 4 was assi(

‘ week 3 to Nyree only, Task ! Encountered
assigned in week 2 to Eileer Difficulties
and Task 7 was not assigne Did Not

! eitherilpt home during the st Attempt

Figure 6.1: Week 1 Task Completion Datafor All Households

6.1.1. Task 1: Sharing Photos

The first task asked householdske toget of photos with a digital camera, transfer them off the
camera, and share them with someone else. This task was chosen feirstyaligitedons

photography is a familiar task for home consumers, and | anticipated it would be a familiar an
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potentially enjoyable task for acclimating parteguamdly, this single task provided insight
into participantsd baseline capabilities w
transferring files between a peripheral and a competengfades over a network, and

controlling access to data. | provided each home with-teeehpomeand shoot digital

camera (either a Canon or Kodak brand). The cameras were comparable in functionality, and t

specific prompt that houselsotdeeived was as follows:

Task 1:  Take 10 photos with the digital camera we provided

Transfer the photos onto your computer . Once the photos
are on your computer, share the photos online with someone
you know who doesndt l i ve with yedthem Be sure t

in a way in which no one else can see the photos.

Six homes (Austell, Cascade, Decatur, Dunwoody, Marietta,)awut Sragfuitgmpleted
this task without any difficul@ssandra Cascade described minor frustrations in that she could
onl attach a small number of photos to an email at a time due to file size, but was still able to
complete the task; it just took longer than she expected. Spencer Concord (Smyrna Deploymel
reported that the biggest difficulty for him was decidiitg stlaichd site to use. In general,
householders already had established routines for photo sharing prior to the study, either using
email (Austell, Cascade, Decatur, Roswell, and Woodstock) or online photo sharing services wi
privacy controls buitbithe interface (Spencer Concord/Smyrna used Flickr, Roy Marietta used
Facebook, and Janine Dunwoody used Picasa). Specific reports of the mental demand, physic
demand, temporal demand, performance, effort, and frustrations associatedewWiihythis task ar
described in Figusesand 6.3

Four homes (Lithonia, WoodstockBiéenh, and PHNiree) experienced problems.
The women in the Pilot group were completely new to digital photography and file sharing; thes

participants reported thatdbk was difficult, mentally demanding, time consuming, and
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frustrating. To get assistance in completing this-tdgieddatied her husband for
instructions of what to do; he coached her into sharing photos byEds®il, Writohelp
fromher adult son, set up a Facebook account and shared photos over the platform.

Cindy Woodstock, while confident and experienced with digital photography tasks,
experienced problems with file transfer when using the camera we provided. She could not get
camera we provided to be recognized by her computer. To solve this problem, she removed th
memory card from the camera, and placed in a USB memory card reader she already owned; tl
approach allowed her to get the photos onto her computer.

Jamar Lith@nexpaeenced difficulties that pmiritow the role of being a parent can
affeconeds engagement with technology. For t
member who worked at a local fire depatttagrianned to snap a phdtnwdr Jr. sitting in
the driverds seat of a fire truck. Howeve
in a fussy moadamar found himself struggling to learn how to operate a new camera while
simultaneously tending to his son;deatodilvide his attention effectively across both concerns.
Instead, he asked to borrow a camera beltrgiinghousbecause the relative could show
him how to use it quickly. Once he heshtliamerdamar was able to take the pictuses of hi

son in the fiteuck (who, incidentally, was frowning and crying in each of the photos).
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Digital Camera
Ordered by Household

20
16
12
8
\ |
0 : _ | - | - | -
Eilllsgn l\Fl)ylllfet-e Austell | Cascade Decatur Dun;rlvooc Marietta | Lithonia| Smyrna WOSI? sto
m Mental Demand 20 19 1 1 6 11 5 3 1
H Physical Demand 3 18 1 1 1 5 1
m Temporal Demand 12 1 1 2 1 1 3 9 1
m Performance 4 13 1 15 1 1 17 1 1
m Effort 18 20 1 1 1 13 7 1
m Frustration 20 20 1 6 1 1 4 3 7 1

Figure 6.2: Digital Camera Task Performance Ordered By Household

Digital Camera

Ordered by NASALX Categories

20

16

12

8

4

0 . Temporal :
Mental Demand Physical Demand Demand Performance Effort Frustration

m Pilot-Eileen 20 3 12 4 18 20
H Pilot-Nyree 19 18 1 13 20 20
m Austell 1 1 1 1
m Cascade 8 2 15 6
m Decatur 1 1 1
u Dunwoody 1 1 1
= Marietta 11 3 5 1 13 4
m Lithonia 5 2 3 17 5 3
Smyrna 5 9 7 7
= Woodstock 1 1 1 1 1

Figure 6.3: Digital Camera Task Performance: Ordered by NASATLX Categories
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6.1.2. Task 2: A Sick Computer (Virus Scanner Purchasing)

The second task for Week 1 asked participants to shop for virus scahheygyifttinse
task, | hoped to learn more about how households made decisions alvelatézthnology
purchases, their concerns about computer security, and their normal routines surrounding virus

scanning. Participants were given the following prompt:

Task2: Youknow t hat computer viruses arendét a good
|l magine youdbre going to buy some Vvirus scanni

this week, but you dondt want to spend any mor e
possible . Research virus scanning software whatever way

you think is best, and email info@gt helpstudy.org a message

explaining: (1) Which software you would buy; (2) Where you

would buy it and why; (3) W hat the price is for this item

Nine of the ten homes successfully completedThis testh home (Lithonia) attempted to
complete the taskitDeedra Lithorgave up when she became confused about whether it was
better to purchase virus scanning software-emdrbadiar store or onlin8pecific reports

of the mental demand, physical demand, temporal demand, performarfoestediotysand
associated with this task are fully descFlggires 6.4 and 6.5.

To complete the task, householders used some combination of the following strategies:
asking members of oneds soci al deet wor k abo
Dunwoody, Pilddileen), logging on to each of the computers in the house to check which
programs were used (Decatur), drawing on prior personal experiences with security software
(Decatur, Marietta), or searching online for product revidiyse@ilistell, Cascade,

Decatur, Dunwoody, Marietta, Lithonia, Smyrna, Woodstock).

PilotNyree, Cascade, Dunwoody, and Lithonia reported high levels of mental demand ar

frustration with this task; during the interviews they all remarked diffigulemdisti

between software packages, even those offered by a single manufacturer. For example, as of .
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2010, Norton, a popular manufacturer of cegsagdeesecurgpftware h&sur versions of
their product for PC platforms (Norton 360 Versloandi€r edition, Norton 360 Version 4.0,
Norton Internet Security 2010, Norton AntiVirus 2010). How does a consumer decide between
these four, plus all of the versions offered by other companies as well?

Some patrticipants turned to conauitten produgeviews (e.g. reviews appearing in
web search results, on amazon.com, or on crigtcewgn with the wisdom of the crowds
available, study participants found that there was no obvious best choice; each product on the
market had fans and detradtbus, participants were left with no clear understanding of which

package was best for their needs, and picked one either at random or by which one was the

cheapest.
Virus Scanner Shopping
Ordered by Household
20
16
12
8
4 Ll u jl
0 : : | N UL
Pilot- | Pilot- || el | cascade Decatur| 2™ Marietta| Lithonia Smyrnal Woodstg
Eileen | Nyree dy ck
m Mental Demand 18 14 6 12 1 12 6 15 4 1
B Physical Demand 2 12 1 2 1 2 1 1
m Temporal Demand 2 10 3 10 1 5 1 5
m Performance 2 9 1 3 1 5 5 11 4 1
m Effort 2 13 1 10 1 11 6 15 4 5
u Frustration 2 17 1 11 1 19 3 17 1 1

Figure 6.4:Virus Scanner Shopping Task Performance Ordered By Household
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Virus Scanner Shopping
Ordered By NASALX Categories

20
16
12
4
Mental Demand Physical Temporal Performance Effort Frustration
Demand Demand
m Pilot-Eileen 18 2 2 2 2 2
H Pilot-Nyree 14 12 10 9 13 17
m Austell 6 1 3 1 1 1
m Cascade 12 2 10 3 10 11
m Decatur 1 1 1 1 1 1
m Dunwoody 12 1 1 5 11 19
Marietta 6 2 5 5 6 3
Lithonia 15 1 1 11 15 17
Smyrna 1 1 4 1
Woodstock 1 1 5 1 5 1

Figure 6.5: Virus Scanner Shopping Task Performance Ordered By NASATLX
Categories

6.1.3. Task 3: Name That Tune! (MP3 Downloading and Sharirg)

The third task in Week 1 asked participants to download a song from an online merchant and tt
find a way for others in the home to listen to the music without requiring a gdersosal copy

this task because it involves downloading from mac®R8lsa rather obfuscated interface; |
expected that this task might force householders to seek helgr&omuntitesrmore, home

media management has previously been noted in the literature as challenging to householders
(McDonaldt al2008) Participantsere provided with a gift card to download MP3s and the

following instructions:

Think of someone you know . What song reminds you of that
person ? Use the attached gift card from Amazon. com to
download 1 -2 MP3s of the song (or songs) that remind you of

92



this person .  Then find a way so other people in your house
can listen to the music file without having to hav e a
personal copy.

Seven out of ten homes successfully completed theattomlolie pask without difficulty.
Regardintpe sharing portion of the taskooggrticipant read thstructionsarefully

enoull Given the high number of participants who for whatever reason forgot to complete the
0shar e6 plaandideredfthisttedkeletd they Were able to download a song and

play it. Specific reports of the mental demand, physical demand, temporal demand, performanc
effort, and frustrations associated with this task are fully descril@f and~&8res

Of the successful homes, havimgtatked software to connecAthazon NAP
purchasing system with iTunes was one key to a successful experience. In two of the homes,
someone had already installed the sd?iletitel | e e n 6 s dyanstallédahd pr evi ou
software; she had no problems but called him afterward to make sure she completed the task
correctly Steve Dunwoody also had the software installed in advance. Adrian Austell, Jamar
Lithonia, and PHNtyree all downloaded the softvamnect Amazon to iTunes during the
course of the task.

Two successful homes chose not to download the connector software, but as previous
Amazon shoppers who were familiar with the
decoupled purchasd download process. Jillian Decatur, who throughout the study was
reluctant to download any unnecessary software due to hard drive space concerns, saved the r
files to her Windows desktop and then imported them inRGY Whasetta completieel
task cooperatively with higel®old daughter, Justine, letting her select the music and navigate

the Amazon.com interface. When it came time to purchase the songs, his only role was to type
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his Amazon.com account username and passwoneitadhddderibed the experience as
oclunkyo compared to i Tunes, but not unbea
Of the homes that had trouble, the Amazon.com website was a source of difficulty.
Purchasing songs from Amazon.com is not straightforward, as the transauafjaheof purchasi
song is decoupled from downloadirgsitdecoupling led Cindy Woodstock to accidentally
purchase a song multiple times, but left her without a way to.dShalved ikooking at
Amazon.comds online hel gowpoadghersond, lout foundrthe o r ma
instructions confusing. Finally, she called the customer service number on the gift card. Once
was on the phone with the Amazon representative, he coadhestdpettstmpngh the way to
get the song onto her caerp
As described in FigureRilotNyree used Tech Clips to get assistance with the task
through an indirect request for Bélp posted the following text, and received a reply from
Eileends son, wha HaMeverpin thede batwegn postingand e pl oy me
receiving a reply, she figured out how to complete the taSinakysdliola Cascade
attempted to complete the task, but was unable to because the gift card she received had an in

code on it; | believe | accidentdllyepdc a used gi ft card into her
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Music Downloading and Sharing
Ordered By NASALX Categories

20
16
12
Mental Demand Physical Demand E(—?r]\f:r:zl Performance Effort Frustration
= Pilot-Eileer 19 3 3 5 17 20
B Pilot-Nyree 15 15 7 6 18 18
m Austell 13 2 1 1 9 6
m Cascade 8 2 7 17 9 14
m Decatur 1 1 1 1 1 1
u Dunwoody 1 1 1 6 4 1
= Marietta 3 1 4 1 2 3
m Lithonia 2 2 1 2 2 2
Smyrna 4 6 1 6 6 2
= Woodstock 16 9 6 10 19 19

Figure 6.6: Music Downloading and Sharing Ordered By NASATLX Categories

Table 6.1: Nyree's Request for Help on Tech Clips

Tech Clips Conversation: Downloads

Nyree (2010 - 04- 03 02:38:39): i am trying very unsuccessfully i might add to
purchase these mp3 songs i haven't asked anyone yet but i think i'm going to

have to. it keeps putting me all over the place and when i think i put it in

the cart there's nothing there very frustrating

Larry (2010 - 04- 03 03:08:56): so your selecting the s ongs and they arent ending
up in the cart?

Nyree (2010 -04-03 03:14:01): i had to "save" but somehow the button to save

didn't didn't show then i noticed a popup blocker thingy and when i clicked

that then it allowed it to download and save. didn't like i t much but i checked
my music file and it was there so it worked

Nyree (2010 -04-03 03:18:02): oh about the cart i didn't go back to it once i
saw that the pop up thingy solved the problem i have one more to do the photos
and i'm done but i'll try that in the morning when i get some sleep good night
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6.1.4. Task 4: File Sharing (Network Attached Storage Installation

In Task 4, participants were asked to install a-goaderNetwork Attached Storage .Device

They receivéide following instructions, alatigtive hardware:

Sharing files between computers can be a pain . But there

are new devices that will let you share files with other

computers in your house . You have one i n this weekods
goodie bag . Install the device, and once you have it

working, test using it from a different computer . See if

you can share the photos you created in Task 1 using this
system . When you get file sharing working, put instructions
of how to install one of these devices onto Tech Clips.

No home completed this task sutcedsfalreasons for not completing the task included the
following: not having a wireless network (Marietta), not understanding that the device needed tc
connect to the net wor k &Nyree) aiscbvering thaathelhame t h a
wassi ng the neighbords wireless connection
(Woodstock), and mistaking the NAS for a different piece of hardware (Dunwodtig Decatur)
Smyrna and Lithonia homes claimed they ran out of time; AsstelbaspkClfcally said they

did not understand what the device was and decided not to compigtedifie taplorts of

the mental demand, physical demand, temporal demand, performance, effort, and frustrations

associated with thek tare fully deribed in Figures 6.9 and 6.10.
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NAS Installation

Ordered By Household

20
16
12
8
4
0 D d Woodstog Pilot-
Austell | Cascade Decatur | ~""°Y Marietta | Lithonia Smyrna I
y k Nyree
m Mental Demand 10 10 15 18
H Physical Demand 1 2 9
m Temporal Demand 1 7 5
m Performance 20 5 17 17
m Effort 10 1 16 16
m Frustration 7 1 12 16

Figure 6.7: NAS Installation Ordered by Household

NAS Installation

Ordered by NASALX Categories

20
16
12 1
8 i
: = | -
0 o .
Mental Demand gzﬁ;zzl TDes]n?;ﬁI Performance Effort Frustration
m Austell
m Cascade
m Decatur 10 1 1 20 10
® Dunwoody 10 1 1 5 1
u Marietta
m Lithonia
= Smyrna
= Woodstock 15 2 7 17 16 12
Pilot-Nyree 18 9 5 17 16 16

Figure 6.8: NAS Installation Ordered by NASA-TLX Categories
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6.1.5. Task 5: Dancing Babies(Online Video Sharing)

This task was intended to be very easy and enjoyable, and was included to increase participant

interest in the study. In this task, partifpadtgopular online video and ditaria Tech

Clips.
After that | ast task, you might need a good laugh ! Visit
http://www.youtube.com, a website that lets everyday people
share homemade videos with each other . Find a video with
dancing babies in it (there are a lot of them!), and share
the web addre  ss of this video on Tech Clips.

Nine homes in total completeexareiséPilotNyree did not receive this.t&xb@cific

reports of the mental demand, physical demand, temporal demand, performance, effort, and
frustrations associated are fully desdfigedeis 6.1dnd 6.12Note that the Woodstock

home completed this task (the link is on Tech Clips) but did not complete the corresponding log
book entry.

Of the homes, all were able to complete this task, except for Deedra Lithonia, who had
difficultycopying andgtig a link into Tech Clips for reasons unknown; rather than investigating
the problem or asking for help, she got frustrated and gave up after it did not work the first time.
During the first researcher aheatkthe end of Week 1, we discussaskihesmtl | asked her to
show merhat she didJpon the second try, she was able to complete the task successfully. Of
the eight successful homes, Roy Marietta m
he did not have anyglse whbad jaied his Tech Clips deployment; he was sharing the task

with himself only.

98



Online Video Sharing

Ordered by Household

20
16
12
8
! SRR .
Austell | Cascade Decatur Dunwood Marietta | Lithonia| Smyrna Woodstog P.'IOt_
y k Eileen
= Mental Demand 6 1 1 1 2 1 1 2
B Physical Demand 1 6 1 1 2 1 1 2
mTemporal Demand 1 3 1 1 2 1 1 2
m Performance 1 1 1 1 10 20 1 2
m Effort 4 1 1 1 3 5 1 2
m Frustration 1 1 1 1 7 18 1 2
Figure 6.9: Online Video Sharing Ordered By Household
Online Video Sharing
Ordered by NASALX Categories
20
16
12
8
0 L;%_Thl_ J—‘-;
Mental Demand ysica empora Performance Effort Frustration
Demand Demand
m Austell 6 1 1 1 4 1
m Cascade 1 6 3 1 1 1
m Decatur 1 1 1 1 1 1
= Dunwoody 1 1 1 1 1 1
H Marietta 2 2 2 10 3 7
m Lithonia 1 1 1 20 5 18
mSmyrna 1 1 1 1 1 1
= Woodstock
Pilot-Eileen 2 2 2 2 2 2

Figure 6.10: Online Video Sharing Ordered by NASA-TLX Categories
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6.1.6. Task 6: 21st Century Home VideogWebcam Video Creation

For Task 6, homes were asked to create a short webcam video to share with a friend or family

member. The instructions were as follows:

Create a webcam video o f yourself and send it to a friend
or a family member . Make sure that they can watch the
video!

| had anticipated the householders would use Tech Clips as a way to make these videos, since
software supported video creation and sharing withauplo$édegidapwever,
householders interpreted this teeskmtily than | had written it, or had trouble with the video
recording functionality in Tech.Qlps thegrimarilyresorted to another meth®plecific
reports of the mental demandcahgemand, temporal demand, performance, effort, and
frustrations associated with this task are fully meBmgibed 6.13 and 6.14.

In the following deploymentggetiivere problems with the webcams and video
recordingPilotNyree, PileEileenlithoniaMariettaand Decatur. Nyree never got video to
work on her system, which after seeing other homes in the stwdys doelieva firewall
issue. Eilearas able to gedeto work, but audio recording via Tecm@&bgasfunctioned
properly even after trying three different gawenaso, she made a short silent video clip of
herself during the studigmar Lithonia also had problems with audio recording working
improperly, even after we provided him with several difemaenT oadiagnose the problem,
he created 15 silent videos testing the Eamadlya by week 3 he createdideos in which
the audio functioned properly, wusilnthe Deedr
Decatur home there were irntiemb problems wisoundjualityd e.g.,sound would fade in
and out but it is unclear why this occlrtbeé Marietta home, the householders could record

auditut not video. Due to the extensive problems with the cameras in Week 1, all homes with
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one of the brands of cameras that were problematic were mailed a higher quality camera with
integrated microphone at the beginning of Week 2.

Despite the problems with the cameras during Week 1, every home eXgieding Pilot
created videos during Weahkd throughout the study. Adrian Austellaigidtettosver
the first weetkrough a number of methods; she primarily used the video recording in Tech Clips
throughout the study to share videos of her infant daughter to remote farSiy afgonbers
created videwiss Facebgaknd used the camera we provided to make video Skype calls to her
family in another state.

The Marietta family also created videos for friends and family. Having experienced
difficulties recording over Tech Clipsa(@mehas or family willing to join the system), they
used a standalone piece of webcam recfiveingio r der t o recor d. vi deo:¢
When the videos were completed, they sent the content to him ovavlianetiasTdreated
two vdeos: one of their daughter, Justine, prafiigigy language she was studying, as well as
another in which the family sang Happy Birthday.

In the Woodstock/Hames home, the couple created a standalone video file of Matthew
playing a song on theguhey emailed this video to a friend. In the Smyrna/Concord home,
Spencer created a short video of his home using standalone webcam software; he interpreted t
instructions of the task as requiring video recording frootreg@urdeech ClipAlso of
note in his home is that security software prevented Tech Clips video recording from working
easily. &lneeded to turn off any security software in order to hanatiomddibyfin Tech
Clips work; note, however, that despite this exéqusted for Tech Clips video functionality,
he created two test videos using Tech Clips during Week 1.

In the Cascade deployment, Kagdangicaingest of the three daudbtdes)

responsibility for video creation d¥iee§ 1. She creatpthgill video using Tech Clips for
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heroldersisterhowevershe said that she was not satisfied with her experience with this task, as
she wanted to create a video using a more powerful program (e.g. Windows MovieMaker) in or
to add special effeéteweer, she did not have any such program and thus used Tech Clips.

The Decatur family made videos on TeohtBéipssons pretending to be news
broadcasters, and had family membetksenati#os in alocated area (rather than inviting
them to wah the videos via Tech Clips on their own computers).

During Week 1, Steve Dunwoody only created test videos during our entry interview
session; having a netbook with an integrated camera and microphone, he did not experience at
problems with videoarling during the study; however, he did not show any overt interest in

recording videos using the software. Janine Dunwoody created no videos throughout the study.
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Webcam Video Creation
Ordered By Household

20
16
12
8
4
0 _ -
Austell | Cascade Decatur| 2“™°0| Marietta| Lithonia Smyrna Woodstg  Pilot- | Pilot-
dy ck Eileen | Nyree
m Mental Demand 1 1 11 16 11 10 1
H Physical Demand 1 1 4 6 1
mTemporal Demand 1 1 3 5 4 10 1
m Performance 1 12 20 1 18 20 1
m Effort 7 1 1 13 16 11 13 1
m Frustration 5 10 1 6 14 10 11 1

Figure 6.11: Webcam Video Creation Ordeed By Household

Webcam Video Creation
Ordered By NASALX Categories

20
16
12
8
) ,hﬁ:
01 Physical Temporal .
Mental Demand Demand Demand Performance Effort Frustration
m Austell 1 1 1 1 7
H Cascade 1 3 5 12 1
m Decatur 1 1 1 20 1 10
® Dunwoody 1 1 1 1
® Marietta 11 5 3 13
m Lithonia 16 9 5 18 16 14
= Smyrna 11 4 4 20 11 10
= Woodstock 10 6 10 13 11
Pilot-Eileen 1 1 1 1 1 1
u Pilot-Nyree

Figure 6.12: Webcam Video Creation Ordered By NASA-TLX Categories
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6.1.7. Task7:You 6 r e [InviteiPeoplatd Tech Clip3

The final task of Week 1 was added based on the resattdothieepddt study, Eileen and
Nyree experienced difficulties recruiting partidipasigor the remaining eight homes in the
study | provided handouts with cameras, microphones, instructions, and candies that could be

given to potential systearsiParticipants were given the following prompt in their task books:

Invite at least 5 of your friends or family members to use

Tech Clips . You can use the cards or invitation bags we
gave you, or you can invite t hem directly from the
software.

Speait reports of the mental demand, physical demand, temporal demand, performance, effort,

and frustrations associated with this task are fullyrdEgyuitesds.15 and 6.16.

Despite my attempts to make it easier for participants to recruiudthers,lexels were

low. The Dunwoody, Marietta, Lithonia, and Woodstock homes reported the recruiting

difficulties as frustrating in their task bdekletsomes (Pildyree, Cascade, Marietta, and

Lithonia) had no luck getting people to joitetnelSge however thaithin the Cascade

home, there were enough people in the home that they were able to use the system purely with

the home and have an oaudienceo for their
Jillian Decatwent out of her wayrégruit others to ube systemShe invited her

familyliving in another stateenpassed out paper invitations to friends, neighbors, and people in

t he PTA at h eespit her éfforts, Bhabdls twgeopheher kister and

mothed join the systerleither her sister nor her mother contributed any content, either.

In the Dunwoody household, Janine invited multiple people via the invitation mechanism
provided within the softwele also followed up the automatic invitation with a separate,
personeled email to explain what the study was and why she wanted them to be involved; she v
concerned that a form letter might not be taken seriously by her friends/family. Of the people sl

104



invited, her brother joined, too, contributed no conténthe Smyrna/Concord home,
Spencer installed the slwoWwavessherdel noblikethei s mo mo
software and asked for it to be removed shortly thereafter. In the Woodstock/Hames householc
the coupl eds ptaorof€n n s yj0s iwnmanedasélaywiosgbtithe $15
Amazon.com gift card promised to invited users who completed a survey at the end of the study
Adrian Austell, who did not completéobboolpage for this taglgs the only participant who

had the ajority of invitees join the systemn@bdivepeopleof which foyoined Adr i and s
family, however, hadiffereneason to join the systbeiTech Clips software allowed them to
shar¢ i deos both of Adriapéast dawithlgrhldticegateand t he
summary, recruitment was difficult for most households, with the Austell home being an anoma
At the end of this chapteaturn to a discussiomeziruitment issya@sd what might be done

to remedy them fuure software systems.
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Issue Tech Clips Invitations
Ordered By Household

20
16
12
8
4
0 Nl
Austell | Cascade| Decatur |Dunwoody] Marietta | Lithonia | Smyrna |Woodstock
H Mental Demand 1 1 13 1 1
m Physical Demand 1 1 2 1 1 5
m Temporal Demand 1 1 10 1 1 5
m Performance 1 4 18 1
m Effort 1 1 15 5 1 15
m Frustration 1 16 13 16 1 10

Figure 6.13: Issue Tech Clips Invitations Ordered By Household

20

Issue Tech Clips Invitations
Ordered By NASALX Categories

16

12

Mental Demand

|

Physical
Demand

Temporal
Demand

Performance

Effort

Frustration

m Austell

m Cascade

m Decatur

m Dunwoody

16

m Marietta

13

10

18

15

13

m Lithonia

16

mSmyrna

m Woodstock

glr|[r|N| kR

15

10

Figure 6.14: Issue Tech Clips Invitations Ordered by NASATLX Categories
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6.2. Week 23 Task Performance

The tasks in Weeks 2 and 3 mirrored one another; both weeks had tasks that were similar, but
slight variations. In Week 2, the person in the home who identifeadtras pamnstple for

mai nt ai nitnegc hrhel depimneals i nfrastructure took
tasksIn homes with more than one person in this role (e.g. Cascade), the people matching this
role split up the tasks amongst themselves as theyrgaywiteek 3, the mersvho

identified as beingniest e s ponsi bl e for maintaining the |
(even if they waretparticularly skilled or enthusiastic about technology) took responsibility for

t he we elktbedollawimgskctionsstdee how householders approached each of the

tasks.

6.2.1. Week 2 Tasks for Marietta Only

Although the recruiting criteria provided to the market research firm specified that homes shoulc
have wireless Internet, the Marietta home did not have it. @farsatiddidmal set of tasks

during Week 2 for Roy, the occupant who took more responsibility for technology setup and
maintenance in the house. Roy was assigned four tasks during the week: to install a wireless r
we provided, to configure a lapggmovided to work with the router, to configure a handheld

Nokia Internet tablet to use the wireless Internet, and to make a webcam video. Roy installed
router without any apparent problems up front; the laptop would connect to it. However, he
coudl not get the Nokia Internet tablet to connect to the network. He suspected it was a problem
with the device, but during the exit interview, we cooperatively discovered that when he installe
the wireless router, he had inadvertently enabled a fipsexadhtiea this item from

connecting (along with other wireless gadgets that the family would try out during Weeks 2 and

| furtherdiscuss the implicationlsesf@vireless router configurasenesm Chapter.8
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Week 23 Aggregate Task Completidpata

1. Change
Wikipedia Page

4. Configure
Wireless Router

7. Configure iPod
for Wireless/Email

10. Laptop
Purchasing

2. Create Photo 3. Install Wireless
Collage Printer

5. Tutorial 6. Tutorial
(Phone) (Tech Clips)

8. Online Youth

Safety 9. Configure Digital

Photo Frame

12. Create Video
Tutorial

Completed

Encountered
Difficulties

Did Not Attempt

Figure 6.15: Week 2-3 Task Completion Data For All Households
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6.2.2. Task 2.1/3.1: Back In The Day Edit Wikipedia)

The fist task for the second and third weeks involved searching for content on Wikipedia, the
online usagenerated encyclopedia, and then making an edit to an entry. | chose this task firstly
because | thought it might be enjoyable for participantstalenticisitidhood memories,

thus making them more likely to try the task. More importantly, this task could be used as a
foundation for tasks later in the week involving participants teaching their family and friends abc
technology (see Task 2.5/3.9askl2.6/3.6). The instructions provided to participants were as
follows. Note that tbentemd be searched is different between weeks two and three, but the

method of achieving the task remains the same across both weeks.

Week two version: Go to the Wikipedia website at
www.wikipedia.org. This website is an online encyclopedia
that anyone can change. Once youbre at the web

for information about a TV show that you liked growing up.

Now try editing the page about the TV show (dor
doesnodt have to be anything huge Just change
of a sentence). When youdre finished, post a

page you changed on Tech Clips.

Week 3 Version : Go to the Wikipedia website at

www.wikipedia.org. This website is an online encyclopedia

tha t anyone can change. Once youbre at the webs
for information about a toy or board game that you liked

growing up . Now try editing t he page (donot

doesnoét have to be anything huge. Just change
of a sentence). Wh e ished; pastdar liek td then

page you changed on Tech Clips.

Thirteen participants successiutiyleted the tagkg shree encountered difficultags

prevented them from completing theQbdke task completers, Adrian Austell (Week 3) and
Keisha Gaade (Week 3) reported that they encountered problems, though they could still
complete the task. Keisha tried to edit the entry for Barbie Dolls on Wikipedia, but found that th
page was locked from hamygredit it. To overcome tlmadblockdhe searched for a

different toy she had played with as a child. On the other hand, Adrian had difficulty finding the
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oeditd tab on the websiteds interface. On
Jamar Lithonia, Janine Dunwoodyilaiidyree howevemnyvere stopped in their tradiang
this taskWikipedia displape following messtagaople who etla page without creating an

account first:

You are not currently logged in. Editing this way will

cause your IP address to b e recorded publicly in this
page's edit history. If you create an account, you can

conceal your IP address and be provided with many other
benefits. Messages sent to your IP can be viewed on your

talk page. 12

This message was confusing or concdresggatidicipants, whadot necessarily understand
whether IP address expogsdarnifar innocuousSimilarlyJillian Decatur, who had

contributed to Wikipedia in the past, discussed with us how felt it important to make edits using
account ss o preve exposure of her IP address.

Of the three namompleterd\yree described thecpss of editing an encyclopedia and
reading this warning message as somethmgitleat b ek ©bi ke a cr i mi nal
save the change she ndat@runcertain about whether exposing his IP address would open him
up to harmgalled a computer savvy friend to help him interpret this message; his friend told hirr
that he should not complete the task. Janine Dunwoody, too, was alarmege dyuthis messa
decided she did not want to create an agbeupecausshe did not want to disclose personal
information to Wikipediawe examine the NABAX dathelow, we can see that the three
norrcompleters, as well as Adrian, who had troudtiegnéiveginterface rated the task as more

demanding, frustrating, and requiring effort to complete.

2Text obtained from Wikipedia.org as of August 6, 2010.
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Change Wikipedia: Week 2

(person less involved with tech upkeep)
Ordered By Household

20
16
12
8
) J.Jl
0 == | —
Pilot-Nyree Cascade| Decatur | Dunwoody Marietta | Lithonia | Smyrna |Woodstock
m Mental Demand 15 1 7 6 5 11 2 3
B Physical Demand 11 1 1 1 1 1 1 1
® Temporal Demand 7 1 3 1 1 1 1 1
m Performance 12 1 1 9 1 5 1 2
m Effort 12 3 10 9 7 5 1 5
m Frustration 16 1 12 18 5 2 1 1

Change Wikipedia: Week 3

(person more involved with tech upkeep)
Ordered by Household

20
16
12
8
4
0 | I | |
Austell | Cascade| Decatur |Dunwoody| Marietta | Lithonia | Smyrna |Woodstock
m Mental Demand 13 1 1 1 9 9 1 2
B Physical Demand 1 1 1 2 6 1 1
® Temporal Demand 1 1 1 3 7 1 6
m Performance 1 1 1 2 18 1 1
m Effort 10 1 6 1 5 15 1 4
m Frustration 11 1 1 1 2 7 1 2

Figure 6.16: Change Wikipedia Task Performance Ordered By Household
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Change Wikipedia: Week 2

(person less involved with tech upkeep)
Ordered by NASALX Categories

20
16
12
8
0 Physical T |
Mental Demand ysical empora Performance Effort Frustration
Demand Demand
m Pilot-Nyree 15 11 7 12 12 16
m Cascade 1 1 1 3 1
m Decatur 1 3 1 10 12
H Dunwoody 1 1 9 9 18
m Marietta 1 1 1 7 5
m Lithonia 11 1 1 5 5 2
mSmyrna 2 1 1 1 1 1
m Woodstock 1 1 2 5 1
(person more involved with tech upkeep)
Ordered by NASALX Categories
20
16
12
Mental Demand Physical Temporal Performance Effort Frustration
Demand Demand
= Austell 13 6 2 1 10 11
m Cascade 1 1 1 1 1 1
m Decatur 1 1 1 1 6 1
m Dunwoody 1 1 1 1 1 1
u Marietta 9 2 3 2 5 2
m Lithonia 9 6 7 18 15 7
= Smyrna 1 1 1 1 1 1
= Woodstock 2 1 6 1 2

Figure 6.17: Change Wikipedia Task Performance Ordered by NASATLX Categories
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6.2.3. Task 2.2/3.2: Getting Crafty Photo Collage Creatior)

In this task, participants were asked to either create a photo collage using the software of their

chace (week 2) or provide instructions on Tech Clips of how to make a photo collage (Week 3).
From this task, | had hoped to have participants during Week 3 consult with household membet
about their experiences during Week 2. From this task, Hadbol¢gnaicipant approaches

to downloading software from the web. Participants were prompted as follows:

Week 2 Version: Remember how someone in your house took
some photos using a digital camera during week 1 of the

study? Using a computer, pick your favorite photos from

that set, and make them into a collage using a photo /image

editing program of your choice. | f you dondt h
editing program, you can find free ones online. (PS - If you

di dnét save the photos, feel free DD use some
you have). When youbre finished creating your

the collage, and send it to someone you know by emailing it
to them. Also email a copy to info@gthelpstudy.org.

Week 3 Version: Remember how someone in your house took

some photos using a digita | camera during week 1 of the

study? Imagine you were going to make a collage out of

those photos. On Tech Clips, post the answers to these

qguestions: 1. What software would you use to make the

collage?2. What problems do you think you might encounter

when making the collage?3. How would you explain a good way

to make a photo collage for someone whods never

What surprised me about this task is how the people in Week 3 did not read the directions clear
they did not need to make a photo calageshin the Cascade, Decatur, and Woodstock

homes, the participants created collages in addition to instructions. As one might expect, non
experts found this task more difficult than experts; the Pilot participants, who were the least
experienced ofyane in the study had the most tréilglen in the Pilot was unable to

complete the task because she could not figure out how to download the software her son
recommended. In total, however, most participants reported that this activity fuas enjoyable

and less effort than they expected. In order to complete this task, participants either used MS W
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(PilotNyree), a photo package that came with their printer (Keisha Cascade), or a piece of
software downloaded from the web.

In the Smyrna/Concbiaime, proprietary file types were problematic; Jessica Smyrna
used a piece of collage software that generated files in a proprietary format; thus she was unab
share her collage with others unless they, too, downloaded the program. Maredsroadly, how
| was surprised how, in the context of completing a desirable tasks, participant concerns about
security vulnerabilities seemingly disappeared during this task; participants downloaded all sort
software without questioning who created itharutheédlated their security or privacy
concerns. | will discuss the implications of these decisions and opportunipas$eafctiow

later in this document.
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Photo Collage: Week 2

(person less involved with tech upkeep)
Ordered by Household

20
16
12

g = — l

Cascade Decatur Dun)\;vood Marietta | Lithonia | Smyrna Woolg stog Eillg.‘-n ,5)'/'?;
®m Mental Demand 4 9 1 11 12 3 13 15
m Physical Demand 1 1 1 2 1 5 11
m Temporal Demand 1 6 1 15 1 6
m Performance 1 6 1 1 2 18 10
m Effort 4 9 1 12 12 5 19 17
m Frustration 1 2 1 1 12 1 19 15

Photo Collage: Week 3

(person more involved with tech upkeep)
Ordered by Household

20
16
12

8

g 1T e A

]

ml

Austell Cascade| Decatur | Dunwoody Marietta | Lithonia | Smyrna |Woodstock
m Mental Demand 9 3 1 2 4 2 2
m Physical Demand 6 4 1 2 3 1 2
= Temporal Demand 4 1 4 3 4 2 5
B Performance 1 1 2 3 5 6 1
m Effort 8 3 6 5 5 4 2
m Frustration 4 3 1 2 3 4 2

Figure 6.18: Photo Collage Orcered By Household
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Photo Collage: Week 2

(person less involved with tech upkeep)
Ordered by NASALX Categories

20
16 N
12 i i
8 i — § §
> =l : : :
0 Physical Temporal .
Mental Demand Demand Demand Performance Effort Frustration
m Cascade 4 1 1 1 4
m Decatur 9 1 6 6 9
m Dunwoody
m Marietta 1 1 1 1
m Lithonia 11 1 1 12
mSmyrna 12 2 15 1 12 12
m Woodstock 3 1 1 2 5 1
m Pilot-Eileen 13 5 5 18 19 19
Pilot-Nyree 15 11 6 10 17 15
Photo Collage: Week 3
(person more involved with tech upkeep)
Ordered by NASALX Categories
20
16
12
Mental Demand ggﬁ;ﬂ 'I;ezp:lzgl Performance Effort Frustration
m Austell 6 4 1 8 4
m Cascade 4 1 1 3 3
m Decatur 1 4 2 6 1
B Dunwoody
u Marietta 2 2 3 3 5 2
m Lithonia 4 3 4 5 5 3
mSmyrna 2 1 2 6 4 4
= Woodstock 2 2 5 1 2 2

Figure 6.19: Photo Collage Ordered By NASATLX Categories
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6.2.4. Task 2.3/3.3:Going Wireless WiFi Printer Installation )

Homes were asked to install a WiFi printer; we distribuae@amtirePixma MP560 or a
Lexmark 22420 printéhe homes with the Lexmark printerNipile¢, Marietta, and

Cascade) reported that the installation process was both simpleTaodentthtvead the
Canon printer experienced more trouble wpthsaing both weeks, participants received the

following prompt:

Have you ever wanted to print something from a laptop, but

di dnbt want to be plugged into a printer? This
bag includes a printer that you can use to print from any

computer in y our house (without being plugged in or using a

USB stick). Install this printer, and print the collage you

created in Task 2 from two different computers in your

house. Save your printouts in this binder

During Week 3, participants received an additagnapp of instructions:

BEFORE YOU BEGIN: If your home successfully completed this

task last week, have the person who completed the task last

week repack the printer in its original packaging, and

remove this printeros settings frohm all compu

home.

Participants in three of the homes experienced network problems that prevented the printer fror
working properly. Jamar Lithonia could only get the printer to work when it was physically
plugged in to the computer with a USB cord; strdtegesisoating the router and re

entering the wireless network key did not lead to problem resolution. The Marietta home also
experienced netwoefated problems; the printer would work on their PC but not on the Mac
laptop that connected to their newia a wireless connectidlearned during the exit

interview that a routsased firewall was the source of this connectivity problem. In the Decatur
home, they also had problems. Neither Jillian nor Mike could get the printer to connect to their
negwork. To troubleshoot the problem, Mike during week 2 physically moved the printer to
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different locations in the house, reasoning that he may have had a signal quality problem. Duri
Week 3, Jillian checked to see if her wireless router settiegsniracetpe printer from
working; they could not fimel source of the difficulty

There werals@rinter successes. The Smyrna horedtimstatinter in both Weeks 2
and 3When removing the ink cartridgmseverthey complained that ink endexd over
their hands; also, the printer was misaligned and printing documenibey aidangle
figure out o to fix the misalignmeéntthe Woodstock home, both Matthew and Cindy were
able to install the printer successfully as well.

Of the least skilled study participants, Janine Dunwoody and Deedra Lithonia were, to my
disappointment, too intimidated to even experiment with setting up the equipment. Yet two othe
participants with similar levels of technology experience had anhegpatitace. Viola
Cascade also installed her printer sucddsangjynever installed computer hardware before,
she was proud of her accompl i shmenrlyree, descr
who also had no experience withahaidgtallation also described the printer installation in a
positive way; she was able to set up the device without having to ask for any assistance. Note
the two homes where the participants were successful were ones in ndtichtioigdelid
in the study; while | cannot say that the absence of men was the reason the women were more
positive toward the experience, this preliminary finding suggests an opportunity for future

reference on gender, family structures, and digital housekeeging pra
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Marietta
attempted this

Install Printer: Week 2

task but did . .
not log it (person less involved with tech upkeep)
Ordered by Household
20
16
12
8
4
0
Pilot-Nyree Cascade| Decatur |Dunwoody] Marietta | Lithonia | Smyrna |Woodstock
m Mental Demand 17 4 11 10 7
m Physical Demand 8 1 2 2
m Temporal Demand 6 1 10 9
m Performance 6 20 1 12
m Effort 17 5 11 10 13
m Frustration 13 6 15 10 13
Install Printer: Week 3
(person more involved with tech upkeep)
Ordered by Household
20
16
12
8
4
0 : . ,
Austell | Cascade| Decatur |Dunwoody] Marietta | Lithonia | Smyrna |Woodstock
m Mental Demand 11 11 7 5 4 16
m Physical Demand 10 10 3 5 8 3
m Temporal Demand 4 4 8 15
m Performance 20 20 4 4 6
m Effort 13 20 11 7 9 16
m Frustration 9 12 16 5 12 13

Figure 6.20: Install Printer Ordered By Household
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Marietta

attempted this Install Printer: Week 2
not log it (person less involved with tech upkeep)
Ordered by NASALX Categories
20
16
12
8
. l_-Z
0 Physical Temporal .
Mental Demand Demand Demand Performance Effort Frustration
H Pilot-Nyree 17 8 6 6 17 13
m Cascade 4 1 1 5 6
m Decatur 11 1 1 20 11 15
B Dunwoody
u Marietta
m Lithonia
mSmyrna 10 2 10 1 10 10
= Woodstock 7 2 9 12 13 13
Install Printer: Week 3
(person more involved with tech upkeep)
Ordered by NASALX Categories
20
16
12
e Had
4
0 Physical Temporal .
Mental Demand Demand Demand Performance Effort Frustration
m Austell 11 10 1 1 13 9
H Cascade
m Decatur 11 10 20 20 12
m Dunwoody
m Marietta 3 4 20 11 16
m Lithonia 5 5 4 7 5
= Smyrna 8 8 4 9 12
= Woodstock 16 3 15 6 16 13

Figure 6.21: Install Printer Ordered By NASA -TLX Categories
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6.2.5. Task 2.4/3.4: Wireless Router Configuration

In Task 4, participants were asked to reconfigure the security settings on their wireless routers.
During Week 2, participants were asked to add MAC address filtering to their home network; in

Week 3, they were asked to chamg&/BRWPA key. The prompts provided were as follows:

Week 2 Version: Your wireless access point (the piece of

equipment that lets you use wireless internet) will let you

do something called AMAC address filtering.o 1
or ask someone you know what MAC address filtering is.

2.0nce you know what it is, change the settings on your

wireless router so that it uses MAC address filtering. Even

i f itods di fficult, remember t o try t o do t
yourself!

Week 3 Version: Your wireless access point (the piece of

equipment that lets you use wireless internet) will let you

do something called AWEP encryptionodo or AWPA
When you wuse this, you wil!/| have whatés call ed
or AWPA keyol. Figure out which one you have. :

your key, an d then change your key to something else.
REMEMBER TO WRITE DOWN THE NEW KEY! 3.Write instructions on
Tech Clips explaining what these keys are, and how to

change them.

Only two people successfully completed thiReéessins for not completing thadhsied
technical/usability reasons (e.g. not knowing how to interact with the wireless router), as well as
nontechnical reasons. For instarbe, Decatur home, neither Jillian nor Mike wanted to make
changes because Jillian required availaleifityoime business; also the home had several

laptops and changes would require reconfiguring each of them. In the Lithonia home, Jamar di
not want to make changes because he did not wamttideedrdd blame herself for technical
problems that weret her fauft upset if the Internet were not woiRperific reports of the

mental demand, physical demand, temporal demand, performance, effort, and frustrations
associated with this task are fully described in Figures 6.Zpaachto?&-ahepth

discussion of the challenges of wireless router configuration, please refer to Chapter 8.
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Configure Wireless Router: Week 2

(person less involved with tech upkeep)
Ordered by Household

20
16
12
8
) ].L
0 - I
Cascade Decatur | Dunwoody | Marietta Lithonia Smyrna | Woodstock
®m Mental Demand 10 4 20 13
m Physical Demand 1 1 20 5
B Temporal Demand 1 1 20 8
m Performance 20 5 20 7
m Effort 10 2 20 14
m Frustration 13 3 20 9

Configure Wireless Router: Week 3

(person more involved with tech upkeep)
Ordered by Household

20
16
12
8
4
0 HE EE
Austell Cascade| Decatur [Dunwoody Marietta | Lithonia | Smyrna |Woodstock
B Mental Demand 16 1 17 16 6 20
B Physical Demand 1 5 20
= Temporal Demand 1 6 20
m Performance 15 1 20 15 1 10
m Effort 20 1 13 15 7 20
m Frustration 20 1 18 12 7 20

Figure 6.22: Configure Wireless Router Ordered By Household
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Configure Wireless Router: Week 2

(person less involved with tech upkeep)
Ordered by NASALX Categories

20
16
12
8
4
0 Physical T |
Mental Demand ysical empora Performance Effort Frustration
Demand Demand
m Cascade
m Decatur 10 1 1 20 10 13
u Dunwoody 4 1 1 5 2 3
u Marietta
H Lithonia
m Smyrna 20 20 20 20 20 20
= Woodstock 13 5 8 7 14 9
Configure Wireless Router: Week 3
(person more involved with tech upkeep)
Ordered by NASALX Categories
20
16
12
Mental Demand Physical Temporal Performance Effort Frustration
Demand Demand
m Austell 16 1 1 15 20 20
m Cascade
m Decatur 1 1 1 1 1 1
= Dunwoody
H Marietta 17 2 3 20 13 18
m Lithonia 16 7 6 15 15 12
mSmyrna 6 5 6 1 7 7
m Woodstock 20 20 20 10 20 20

Figure 6.23: Configure Wireless Router Ordered By NASATLX Categories
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6.2.6. Task 2.5/3.5:Back in the Day Part 2(TelephoneBased Teachiny

For this task, participants were asked to show off their (potentially) newfound understanding of
Wikipedia by tdang someone else how to usetih@ydone. Thrdutis task, | hoped to
elicit discussion with participants about the opportunities and challenges associated with phone

based teachangkroubleshooting. Participants in Weeks 2 and 3 weré¢heréalidedng

prompt:
Cal | up a family member or fri eondwitwhoo6és not th
computers. Explain to them what Wikipedia is, and coach

them over the phone on how to change information on a
Wikipedia page. (Just like you did in the first Back in the
Day Task, ask them to change the wording a page about a TV

show that they | i ked when they were younger).
finished, post a link to the page that person changed on
Tech Clips.

When viewing the c¢har {TiXrapnsesifiols iask,gve seba® par t
shardivide between the responses of those who opted out of participating in this task. Of the
Week 2 (less expert/interested) participants, four of the-geves assigned this tagiotid

complete itWhy did this occur? @eason may be due teeffiedhicy. Janine Dunwoody and

Deedra Lithonia, for example, both hadrddd tigliefs that everyone they knew was more
technically savvy than them, and would not

Decatur did nobmplete this task.
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Tech Teaching via Telephone: Week 2

(person less involved with tech upkeep)
Ordered by Household

20
16
12
8
) ‘.I.
0 mal
Cascade Decatur | Dunwoody | Marietta Lithonia Smyrna | Woodstock
m Mental Demand 2 2 12
m Physical Demand 4 2
m Temporal Demand 6 2
m Performance 1 2
m Effort 3 3 15
m Frustration 1 2 15

Tech Teaching via Telephone: Week 3

(person more involved with tech upkeep)
Ordered by Household

20
16
12
8
4 u
0 = Ap— hin
Austell Cascade| Decatur | Dunwoody Marietta | Lithonia | Smyrna |Woodstock
m Mental Demand 17 5 1 1 5 18 3 4
B Physical Demand 12 2 1 1 2 5 2 2
m Temporal Demand 20 1 1 1 4 17 8 3
m Performance 20 1 2 1 6 18 1 1
m Effort 20 4 3 1 7 18 8 3
m Frustration 20 5 1 1 5 20 9 3

Figure 6.24: Tech Teaching Via Telephone Ordered By Household
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Tech Teaching via Telephone: Week 2

(person less involved with tech upkeep)

Ordered by NASALX Categories

20
16
12
: J_._l
0 ]El_ll]T_l_ll
Mental Demand ysical empora Performance Effort Frustration
Demand Demand
m Cascade 2 4 6 1 3 1
m Decatur
m Dunwoody
m Marietta 2 2 2 2 3 2
H Lithonia
mSmyrna
m Woodstock 12 3 5 8 15 15
Tech Teaching via Telephone: Week 3
(person more involved with tech upkeep)
Orered by NASALX Categories
20
16
12
0 Physical T |
Mental Demand ysical empora Performance Effort Frustration
Demand Demand
m Austell 17 12 20 20 20 20
m Cascade 2 1 4
m Decatur 1 1 3
B Dunwoody 1 1 1
u Marietta 2 4 7
m Lithonia 18 5 17 18 18 20
mSmyrna 3 2 8 8 9
m Woodstock 4 2 3 3 3

Figure 6.25: Tech Teaching Via Telephone Ordered By NASATLX Cat egories
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Jessica Smyrna intentionally chtiseallbtip her mother, because she had recently had a fight
with her about the upcoming wedding to Spencer (which was scheduled to happen at the end o
Week 2 of the studglthough this task creéateait f i c i al hel ping situat:.
underscores how people may choose not to help family and friends due to a temporary strain ol
relationship. Karen Marietta and Kassandra Cascade, in contrast, chose to complete this task w
people whiey enjoyed speaking with on the phone for social reasons; they reported the
experience to be relatively enjoyable.

The majority of participants who completed the task reported frustration and negative
experiences. During wedl&thew Hames (Woodstiagtoyment) found it difficult to coach
his mother, who was not very skilled with computers into completing the tasklighowever she
edit Wikipedia with his help). Each of the week 3 participants had similar responses. Keisha
Cascade wrote in her logth@tkvhile she completed the task, "it was a little frustrating because

my dad is easily irritated. 6 Sim sibdola r 1 'y, S

| absolutely do not like instructing over the phone. It's
frustrating. | don't envy ove r the phone tech support.

Jamar Lithonia wrote a similarly toned entry:

| called my Aunt . 10 mins to get her online. 40 mins
later, she changed a few word, but could not save it.
Failure.

Adrian Austell describelddasicmiulsam, exphadr sdrec

littleslow 6 Thi s c¢ undesstarftbwtoadné talsk n o t
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6.2.7. Task 2.6/3.6: Back in the Day Part 3Tech Clips-Based Teaching

Given the difficulties participants had with teaching family members aritdrghaiseove
what would their experience be like when using Tech Clips instead? For this task, the following

prompt was given during Weeks 2 and 3:

No w, invite a family member or friend who6s no
with computers onto Tech Clips. Pick a different person
than the one you chose for Back in the Day Part 2 . Create a

new conversation that explains what Wikipedia is, and
contains instructions of how to edit a Wikipedia page. Ask

them to read these instructions and change the wording a

page about a TV sh ow that they liked when they were
younger. When they finish this task, ask them to post a

link to the Wikipedia page that they changed on Tech Clips.

Across the eight gaikit homes, three people completed the task each week. In Week 2, Janine

Dunwoodyvrote a detailegccuratset oftextbasedhstructions of how tat &uikipedia.

Despite completing the task, she reported the experience as frustrating and unsuccessful, beca
there was nobody on Tech Clips she perceived as needing thehefpeopteoanrolled on

the system were more technically skilled than her. Audience also was a problem for Jillian Dec
during Week 3. She, too, wrote a set of instructions, and sent an invitations to people she knew
try out the instructions; haaveno one actually followed thrimuglok at them.

In the Woodstock home, getting a family mesoleriodide Tech Clips software was
problematic. Matthew asked his father to complete the task, but in order to view the instruction
his dad needednstall Tech Clips. Unfortunately, though, the Tech Clips installation process
eluded him; Matthew attempted to coach him over the phone of how to download the software
eventually gave up on the endeavor. Similarly, during week 3 AdridheAsested had
experience when aséifgmily membermarticipatehis family membszuld not figure out
how to install the software, either. During Week 3, Cindy Woodstock tried this task with her

mother, whwagable to download and install the sofare Tech Clips was installed,
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though, problems began. Cindy and her mother were using Tech Clips while simultaneously
talking over the phone. Unfortunately the lag time between sending messages and receiving the
was frustrating to both partiesjrhréd a discussion of the impact of this lag later in this chapter.

In total, over the two weeks, nine of the people assigned this task (out of a total of fifteen
did not even attempt it. It is not clear whether participants decided to ¢aslodueftihnis

fatigue of being assigned too many tasks in the study, lack ofecidigles, tack of

confidence about their technical ablityy ness or di sl i ke of being
video editing tools that offered no caystdddit content, @t her r easons. Al t
to6 tutorials specially generated for f ami

content delivery require more research.
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Tech Teaching via Tech Clips: Week 2

(person less involved with tech upkeep)
Ordered by Household

20
16
12
8
4
0 |
Cascade Decatur | Dunwoody | Marietta Lithonia Smyrna | Woodstock
m Mental Demand 1 2 16
m Physical Demand 1 2 4
= Temporal Demand 1 2 15
m Performance 20 3 19
m Effort 1 2 16
m Frustration 20 2 16
Tech Teaching via Tech Clips: Week 3
(person moreinvolved with tech upkeep)
Ordered by Household
20
16
12
8
: =Ll
0 - P
Austell | Cascade| Decatur | Dunwoody Marietta | Lithonia | Smyrna |Woodstock
®m Mental Demand 16 1 8
® Physical Demand 15 1 1
= Temporal Demand 6 3 5
m Performance 20 1 1
m Effort 20 4 7
m Frustration 20 1 7

Figure 6.26: Tech Teaching Via Tech Clips Ordered By Household
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Tech Teaching via Tech Clips: Week 2

(person less involved with tech upkeep)
Ordered by NASALX Categories

20
16
12
8
X ]
0 Physical Temporal .
Mental Demand Demand Demand Performance Effort Frustration
H Cascade
m Decatur
= Dunwoody 20 20
® Marietta 3 2
H Lithonia
mSmyrna
= Woodstock 16 4 15 19 16 16
Tech Teaching via Tech Clips: Week 3
(person more involved with tech upkeep)
Ordered by NASALX Categories
20
16
12
8
; [ L
Mental Demand EZ%S;;I 1;:’;’;:3' Performance Effort Frustration
m Austell 16 15 6 20 20 20
m Cascade
m Decatur 1 1 3 1 4 1
H Dunwoody
u Marietta
m Lithonia
mSmyrna
= Woodstock 8 1 5 1 7 7

Figure 6.27: Tech Teaching Via Tech Clips Ordered by NASATLX Categories
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6.2.8. Task 2.7/3.7: iPods OnlineConfigure iPod)

For Task 7, participants were asked to configure an iPod touch to play music, connect to the
homeds wirel ess ne tntweanfighred omthedlevitea Tre spaaific e ma i |

prompts householders received are as follows:

In this weekébés bag, youdll find an i Pod touch.
isas followsé 1. Put a song on the iPod; 2. Confi
iPod to use the wireless Internet i n your house.

3.Configure the iP od so that it can send and receive email

from an account you use. 4.Send an email from the iPod to

info@gthelpstudy.org saying which song you put onto the

iPod.

Additional instructions for Week 3: BEFORE YOU BEGIN: If
your home successfu lly completed this task last week, have
the person who completed the task last week first reset the
device to factory settings in iTunes.

In total, 3 participants were successful at completingdtreassi¢a and Spencer in the
Smyrna home as weKeisha Casca8ealid not attempt R€edra Lithonia, Adrian Austell,
and Steve Dunwop@yd the remaining 9 encountered diffidiltes.who were successful at
completing the task already had a person in the home who owned an iPodameuch. Of the
attempters, Adrian Austell already owned an iPod touch, so | did not pack one in her bag.
However, | did not realize the one she owned was broken; hence she could not complete the ta
Deedra Lithonia, intimidated and easily frustrated byteefusddgo try the task.

Of the nine who had troubles, the problems were by no means homogeneous.
The music task presented difficulties for Karina Cascade, who could not figure out how to put ol
a single song on her iPod. Matthew Hames (Wiegdsyooknt) tried to email himself an
mp3, thinking he could save it onto the music directory on the iPod touch. However, he could

only play the song when he opened up the email application on the iPod.
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Jamar Lithonia and the Mariettas incorredtihéypetwork key into the player,
preventing the emai/l portion of the task f
problems with a roubarsed firewall prevented the iPod from connecting to the network once th
correct key was entered. Roettéamisunderstood how the iPod touch received music; he
thought that musiculebbe sent wirelessly to the i®uch because it had wireless connectivity
but could not figure out where on the interfacedRistanhcapability was.

Cindy Woodstictoo, encountered difficuliieten she plugged the iPod into her
computer, it was recognized as a camera, not as an iPod, so she quit the task at that point. . Mi
Decaturds reason for opting outcalof the mus
difficulties; he explained during the exit interview that he has a mild hearing impairment and doe
not want to use arear mp3 player to prevent further damage to his hearing.

For Jillian Decatur, ITunes piexiiper to update versions in onges tbe software,
but she had previously lost her libraries when upgrading, and feared she might lose her library
again; thus she quit the task at that time. Lastly, please refer to the following chapter for an
explanation of J a mperienee wihrte iP&dttorich;gherD udisaussdidy 0 s

depth.
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Configure iPod: Week 2

(person less involved with tech upkeep)
Ordered by Household

20
16
12
8
4
0 - I
Cascade Decatur | Dunwoody | Marietta Lithonia Smyrna | Woodstock
®m Mental Demand 6 1 10 9
m Physical Demand 1 1 1 3
B Temporal Demand 6 1 11 6
m Performance 10 1 1 10
m Effort 6 19 11 14
m Frustration 9 19 13 8

Configure iPod: Week 3

(person more involved with tech upkeep)
Ordered by Household

20
16
12
8
4
0 __h
Austell Cascade| Decatur |Dunwoody| Marietta | Lithonia | Smyrna |Woodstock
 Mental Demand 1 1 10 13 4 20
u Physical Demand 1 2 3 3 6 20
= Temporal Demand 1 1 11 10 3
m Performance 1 1 13 7 20
m Effort 1 1 12 13 20
m Frustration 1 1 18 11 11 20

Figure 6.28: iPod Configuration Ordered By Household
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Configure iPod: Week 2

(person less involved with tech upkeep)
Ordered by NASALX Categories

20
16
12
8
4
0 Physical T |
Mental Demand ysical empora Performance Effort Frustration
Demand Demand
m Cascade
m Decatur 6 1 6 10 6 9
m Dunwoody 1 1 1 1 19 19
B Marietta
m Lithonia
m Smyrna 10 1 11 1 11 13
= Woodstock 9 3 6 10 14 8
Configure iPod: Week 3
(person more involved with tech upkeep)
Ordered by NASALX Categories
20
16
12
4
0 Physical T |
Mental Demand ysical empora Performance Effort Frustration
Demand Demand
m Austell
m Cascade
m Decatur
= Dunwoody
® Marietta 10 3 4 13 12 18
m Lithonia 13 3 11 7 13 11
mSmyrna 4 6 10 1 6 11
= Woodstock 20 20 3 20 20 20

Figure 6.29: iPod Configuration Ordered By NASA-TLX Categories
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6.2.9. Task 2.8/3.8: Youth Online Explain Strategies forOnline Safety)

In this task, participants described the top things they could dedersesgpi@@nline. | had
anticipated that because answers were put into ¥¥eeloglelin Week 3 would reuse and
build on previously entered content, however they did not do so. The prompt participants

received were as follows:

Youbre babysitting ki di8 yearh old, and they1l 0

REALLY want to go online. How do you make sur e theyobére only
accessing sites that you (and their parents) think are

appropriate? Look on the Internet for information about

keeping kids safe online. Write a message on Tech Clips

explaining the top 3 things you can do in order to keep 10 -

13 year old kid s safe on the Internet.

Participants found information over the web, or reflected on their own personal experience with

their children or relatives of a simil&apEfic NASA_X responses are in the charts below.

136



Online Kid Safety: Week 2

(person less involved with tech upkeep)
Ordered by Household

20
16
12
4
o [N ol EHL pa— T S
'53?; Cascade Decatur Dun}\:vood Marietta | Lithonia| Smyrna Wool? stog EPiIIL?;
= Mental Demand 9 1 2 3 1 2 3
m Physical Demand 7 1 2 5 1 2 1
® Temporal Demand 7 1 2 6 1 3 1
m Performance 5 1 2 6 1 1 1
m Effort 10 3 3 15 1 2 3
m Frustration 8 1 2 6 1 1 1

Online Kid Safety: Week 3

(person more involved with tech upkeep)
Ordered by Household

20
16
12
8
: | 9
0 [r— —— Ml |
Austell Cascade| Decatur | Dunwoody| Marietta | Lithonia | Smyrna |Woodstock
m Mental Demand 11 1 1 3 5 4 2
m Physical Demand 1 1 3 4 4 1
B Temporal Demand 1 1 3 4 8 3
m Performance 1 1 5 5 10 1
m Effort 10 1 1 10 2 5 2
m Frustration 1 1 1 2 5 3 2

Figure 6.30: Online Kid Safety Ordered By Household
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Online Kid Safety: Week 2

(person less involved with tech upkeep)

Ordered by NASALX Categories

20
16
12
8
el il Lol g
0 Physical Temporal .
Mental Demand Demand Demand Performance Effort Frustration
m Pilot-Nyree 9 7 7 5 10 8
m Cascade
m Decatur
®m Dunwoody 1 1 1 1 3 1
u Marietta 2 2 2 2 3 2
= Lithonia 3 5 6 6 15 6
mSmyrna 1 1 1 1 1 1
= Woodstock 2 2 3 1 2 1
Pilot-Eileen 3 1 1 1 1
Online Kid Safety: Week 3
(person more involved with tech upkeep)
Ordered by NASALX Categories
20
16
12
8
0 Physical Temporal .
Mental Demand Demand Demand Performance Effort Frustration
m Austell 11 4 6 10 1
m Cascade 1 1 1 1 1
m Decatur
B Dunwoody 1 1 1 1 1
m Marietta 3 3 3 10 2
m Lithonia 5 4 4 2 5
= Smyrna 4 4 8 10 5 3
= Woodstock 2 1 3 1 2 2

Figure 6.31: Online Kid Safety Ordered By NASA-TLX Categories
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6.2.10.Task 2.9/3.9:Configure WiFi Photo Frame

In this task, participamtse asked to configure a digital photo frame with network capability to
show pictures from remote sources. | intentionally chose a photo frame that had terrible consul
reviewsit online shopping sites (e.g. Amazonesoemers especially notedhikdtame

frequently had wireless connectivity problems. Thus, | reasoned thablbggppbdgc

with adesirable task (using a digital photo frame that could show Facebook photos, which
participants reported as an activity they alreadiyneingagently)cbuldgain information

about wireless troubleshooting techriipieshat | tested each of the frames before putting

them into the field; each frame used in the study was indeedPaurticipandt received the

following promg for this task:

Week 2 Version: In your box this week, you have a digital

photo frame that can connect to your wireless internet AND

facebook. Install this photo frame, and configure it so

that it shows a friendbds facebook pictures on t

Week 3 Version: In your box this week, you have a digital

photo frame that can connect to your wireless internet. It

also has a feature that lets you send a photo from your

cel |l phone to the framebs display. Figure out
picture taken on your cell phon e to show up on the display.

The following participants did not attempt the task at all: Cascade Week 2 (Karina, Viola, and
Kassandra), Deedra and l#honia, and Steve Dunwoddy Chscade home admitted that
they started thekisi$oo late and rah @time Jamar Lithonia and Steve Dunwdbayotewl
thattheydidho want t o get oOtoo attachedo to a de\
time.

Only one person (Adrian Austell) was able to configure the frame properly; she reported
that her approach to completing this task was just to readThe neamaiaing homes
attempted to configure the frame, but the experience did .ndt ¢oev&ihyrna home, Jessica
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and Spencer both tried to get the frame connected to thdiubatererboth unsuccessful.
Whenever they tried to pick their nebwbid the list of available ones, the frame would not let
them select it. Eventually, they found they could get photos onto the frame using a USB cable, |
wireless connectivityrtl work. The Decaturs and Woodstocks had a similar experience, but
did not find a workaround to the problem, even after reading the manual carefully and searching
online for infoKeisha Cascade attemptedfigucerthe device by connecting it viahl8Bo
her computer; when she connected the frame via cable to the computer, it froze remained
unresponsive (had she read the directions that came with the device, she would have seen that
device needs to be configutkduteing plugged intatoomputer as a bootstrap).

Wireless network keys again proved to be a problem that stymied installation.
Janine Dunwoody reported that she 0 was e
friend's photos on facebook, but the instructiens ilee y ond me . 6 When t he
to enter a WPA key, shendttnow what this was, and gave up on the installation. In the
Marietta home, neither Roy nor Karen could not enter their wireless network key onto the devic
due to a manufactgriner r or i n the frame, the soft key

having the | etter 6J06 twice instead; more
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Configure WiFi Photo Frame: Week 2

(person less involved with tech upkeep)
Ordered by Household

20
16
12
8
4
0 - ——
Cascade Decatur | Dunwoody | Marietta Lithonia Smyrna | Woodstock
m Mental Demand 11 5 20 15
H Physical Demand 1 1 20 9
m Temporal Demand 1 1 1
m Performance 20 20 20 17
m Effort 14 7 20 15
m Frustration 15 15 20 14

Configure WiFi Photo Frame: Week 3

(person more involved with tech upkeep)
Ordered by Household

20
16
12
8
4
0 , ——
Austell | Cascade| Decatur | Dunwoody Marietta | Lithonia | Smyrna |Woodstock
m Mental Demand 14 10 4 20
B Physical Demand 9 1 4 20
® Temporal Demand 8 10 4 20
m Performance 1 20 1 20
m Effort 13 16 6 20
m Frustration 1 15 6 20

Figure 6.32: WiFi Photo Frame Configuration Ordered By Household
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20

Configure WiFi Photo Frame: Week 2

(person less involved with tech upkeep)
Ordered by NASALX Categories

16

12

Mental Demand

Physical
Demand

Temporal
Demand

Performance

Effort

Frustration

m Cascade

m Decatur

11

20

14

15

= Dunwoody

20

15

u Marietta

m Lithonia

m Smyrna

20

20

20

20

20

= Woodstock

15

17

15

14

Configure WiFi Photo Frame: Week 3

(person more involved with tech upkeep)
Ordered by NASALX Categories

0 -
Mental Demand ggﬁ;ﬂ TDGenr]r?;r:gl Performance Effort Frustration

m Austell 14 9 8 1 13 1
m Cascade
m Decatur 10 1 10 20 16 15
m Dunwoody
u Marietta
m Lithonia
= Smyrna 4 4 4 1 6 6
= Woodstock 20 20 20 20 20 20

Figure 6.33: WiFi Photo Frame Configuration Ordered by NASA-TLX Categories
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6.2.11.Task 2.10/3.10A New Computer (Shop for a New Laptop

In this task, participants wsteucted to imagine they were shopping for a new laptop, and
provide information about what they would choose and why. | included this task to learn more
about each homeds technology purchasing ha

follows:

Oh no! Imagine your toddler grabbed your laptop computer
and threw it in a puddle of mud in the backyard. Now your
computer is ruined! You need to buy a new one, pronto! But
what will you choose? Research laptops in any way you

prefer and send an email to info@gthelpstudy.orglisting the
following: AWhich | aptop youdd buy; Why vyou
|l apt op; Wher e youbd buy t he |l apt op; How much

costs; Why you chose this particular store

Across the participants, this task was viewed as suceessfulisindtion. Complete NASA

TLX scores are listed in the charts Paldwipants predominantly looked at the websites of

three major retailers: Dell, Apple, and Best Buy. Deedra Lithonia made her purchasing decisior
based on what Jamar had li@utte house in the past. Jillian Decatur specifically chose a PC
over a Mac due to the requirements for her work. Keisha Cascade chose a Dell because she li
the design on the cover of a particular model. Adrian Austell, Jessica SmyrnackGindy Woods
and Roy Marietta chose Apple laptops due to the perception that they are safe from viruses anc
malware. Matthew Hames (Woodstock home) and Jamar Lithonia chose laptops primarily base
on price. Spencer Concord (Smyrna) chose a laptop bassd Karisatdarietta chose a

| aptop based on the results of a oWhat | ap
Dunwoodys did not complete this task, for reasons described in the folldMarte, chapter.

however, that no one chose item®bagsrdeived compatibility with items already existing in

the home.

143



20

16

12

8

4

0

Laptop Shopping: Week 2

(person less involved with tech upkeep)

Ordered by Household

Cascade Decatur

Dunwoody

Marietta

Lithonia

Smyrna

Woodstock

m Mental Demand

5

10

2

9

m Physical Demand

m Temporal Deman

m Performance

m Effort

m Frustration

PO, O W|kF

N W[k

golw| NN

Rrlalo| k|-

SN IS SN N

NN W|N

*Note: Decatur
completed this
task but did not fill
out the logbook

20

16

12

8

4

0

i N
Austell Cascade

Laptop Shopping: Week 3

(person more involved with tech upkeep)

Ordered by Household

Decatur

Dunwoody

Marietta | Lithonia

mil

Smyrna

WoodstocK

= Mental Demand

1

10

6

2

9

4

H Physical Demand

m Temporal Deman

o

m Performance

m Effort

m Frustration

1
1
1
1
1

Rlo|lo|RLr |0

ajlojo|jo|o

AlwiN[INN

WO |lO| D

Al DS

Figure 6.34: Laptop Shopping Ordered By Household
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Laptop Shopping: Week 2
(person less involved with tech upkeep)
Ordered by NASALX Categories

20
16
12
8
: |y = ._l—l__‘-l ,l_LL
0 Physical T |
Mental Demand ysica empora Performance Effort Frustration
Demand Demand
m Cascade 1 3 5 6
m Decatur 5 1 4 1 3 2
u Dunwoody
u Marietta 10 2 2 3 8 5
H Lithonia 1 1 5 5 1
mSmyrna 1 1 1 1 1
= Woodstock 2 3 2 7 2

*Note: Decatur

completed this Laptop Shopplng WeEK 3

task but did not fill . )
out the logbook (person more involved with tech upkeep)

Ordered by NASALX Categories

20
16
12
8
) 1l Tl -
0 Physical T |
Mental Demang ysical empora Performance Effort Frustration
Demand Demand
m Austell 1 1 1
m Cascade 10 5 1
m Decatur
B Dunwoody
m Marietta 6 6 6 6 5 5
m Lithonia 2 2 2 2 3 4
mSmyrna 9 4 9 1 6 3
m Woodstock 4 4 4 4 4 4

Figure 6.35; Laptop Shopping Ordered By NASA-TLX Categories
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6.2.12.Task 2.11/3.11Webcam Tutorial

The final task of the week was to complete a webcam tutorial that would explain how to comple

one of the tasks already completed in the study. The prompt for this task was as follows:

Using Tech Clips, make a video that provides instructions

that could help someone else who is trying to do one of the

tasks you did this week. (Pick any task you like). Share

this video with someone who doesndt | ive in yol
see if they can follow the instructions you gave.

Seven did not attempt the task, six completed it, and two experienced difficulties. While this tas
was not difficult, per se, theoaptate of it is rather high; | believe this may be due to participant
fatigud it was the Ttask in a single week. In retrospect, | may have added additional weeks to
the study while reducing the number of tasks per week. Those who did not complete the task
included Keisha Cascade, Roy Marietta, Deedra Lithonia, Mike Decatur, Jedsica Smyrna, an
Janine Dunwdy. Jamar Lithonia and Jillian Decatur attempted to make tutorials on Tech Clips,
but camera problems detracted from these efforts; their voices either could not be heard or fade
out midway through the video.

Karen Marietta made a starelaideo about online safety for kids and teens; she emailed
the video a friend with a daughter who was of the appropnnate Agmdstock made a video
explaining how to edit Wikipedia, providing specific examples from her own experience
completinthe taskSteve Dunwoody made a video on Tech Clips explaining how to edit a
Wikipedia page; he made this video for higrelathaevho was the only person who join the
installation. It appears from watching the video that Steve may havasthewaghhtiis
representative of something he would have done if not asked during the study; he describes th

experience as oO0Ogayo6 at the end of the vide
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Matthew Hames (Woodstock deployment) provided instructions of how to shop for
laptops online. AaitiAustell chose the same task for her video, however, she just read the
description of the task verbatim and named a friend who she would like to have try the task (hel
friend, by the way, did not complete the task).

Violaand Kassandra Cascade tatdiberty with their choice of tutobiaih were
avid cooks, amgtead of talking about technology at home, they set up their computer in the

kitchen and made a short video on Tech Clips explaining how to make pasta sauce
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Marietta, Cascade

created tutorials Create Video Tutorial: Week 2

but did not record them (person less involved with tech upkeep)

in log book
Ordered by Household
20
16
12
8
4
0 - ——
Cascade Decatur | Dunwoody | Marietta Lithonia Smyrna | Woodstock
m Mental Demand 4
m Physical Demand 2
m Temporal Demand 15
m Performance
m Effort 6
m Frustration

Decatur created a . .
woraibuedidnot— Create Video Tutorial: Week 3

record in log book . .
(person more involved with tech upkeep)
Ordered by Household

20
16
12

8

4
0 | m— - d me

Austell | Cascade| Decatur | Dunwoody Marietta | Lithonia | Smyrna |Woodstock

= Mental Demand 1 1 2 2
B Physical Demand 1 1 2 2
® Temporal Demand 1 1 2 2
m Performance 1 1 2 2
m Effort 1 1 3 2
® Frustration 1 2 4 2

Figure 6.36: Video Tutorial Creation Ordered By Household
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Marietta, Cascade

created tutorials Create Video Tutorial: Week 2

but did not record them . .
in log book (person less involved with tech upkeep)
Ordered by NASALX Categories
20
16

12

e | ——

Physical Temporal
Demand Demand

Mental Demand Performance Effort Frustration

m Cascade

m Decatur

® Dunwoody

m Marietta

m Lithonia

m Smyrna
= Woodstock 4 2 15 4 6 4

Decatur created a . .
woraibueddnot— Create Video Tutorial: Week 3

record in log book . ]
(person more involved with tech upkeep)
Ordered by NASALX Categories

20
16
12

4

Mental Demand EZ%S;%I E:ﬁ;rzgl Performance Effort Frustration

u Austell 1 1 1 1 1 1

m Cascade

m Decatur

m Dunwoody 1 1 1 1 1 2

H Marietta

m Lithonia 2 2 2 2 3 4
mSmyrna

= Woodstock 2 2 2 2 2 2

Figure 6.37: Video Tutorial Creation Ordered By NASA-TLX Categories
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6.3. Tech Clips Usage

How was Tech Clips appatgtithroughout the study? Unfortunately, the system did not see as
much adoption bsa hoped. Talelshows the people who were in each system, the number

of videos created, URLs shared, ameéssages written. | also include a count dbéhe@hum
automated messages generated by the system (e.g. messages welcoming a new years), as we
system failures experienced when recording content (e.g. when a user attempted to make a vid
but for some reason the video infrastructure did nopertyk pftie numbers show that over

the three weeks, most of the Tech Clips installations had little content other than what was
required based on the tasks participants created. Why did Tech Clips hbetiesotive!l?
problemwere due to seakfactors.

First, the recruitment process left the burden on the hands of the households, rather thar
the researchers. The people who were recruited had no incentive to participate, other than for :
$15 ¢t card; Hiscuss these recruitment issuese depth later in the chapter.

Second, the people didgoin had no presesadpeed to use the system, nor did it
of fer anything interesting in return for t
baby videos, which were peddynmteresting to her family). This points to the fact that
technical problems are intermittent needs, having a persistent system for providing help may nc
a recommendable paradigm.

Third, there were usability issues with Tech Clips that etayrédaeldption. By
default, Tech Clips stayed in the dock/system tray persistently, only providing notifications as
needed. | thought this design decision would be unobtrusive, yet useful. However, what | founc
that the software was forgotten gy aisthey did not think to look in the system tray or dock to
maximize the main interface (even though they had been shown how to do exactly that during t

entry interview)
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Fourth, the video recording interface in Tech Clips was both primityveRartidipgnts

experienced problems with video recording trouble (e.g. sound not recording). The software als
did not support any advanced editing features, or even deletion of mistaken content; thus
participants may have been reluctant to usmihaewshg that any mistakes would be

permanently etched into the system.
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Table 6.2: Tech Clips Usage Data

video | url | text | sysfail | auto | Total
Austell Adrian 10 3 18 0 1 32
COUSIN_ADRIAN 0 O 1 0 1 2
COUSIN_ADRIAN_2 4 0 5 0 1 10
DAD _ADRIAN 0 O 0 0 1 1
FRIEND_ADRIAN 0 O 0 0 1 1
Austell Total | 14| 3] 24] o] 5| 46
Cascade Karina 0 0 0 0 1 1
Keisha 4 3 3 0 1 11
Viola 4 1 7 0 1 13
Cascade Tota 8 ‘ 4 ‘ 10| 0 | 3 ‘ 25
Decatur Jillian 5 6 25 11 2 49
Mike 0o 1 4 0 1 6
SISTER_JILLIAN 0 O 0 0 1 1
Decatur Total 5 ‘ 7 ‘ 29’ 11’ 4 ‘ 56
Dunwoody BROTHER_JANINE 0 O 0 0 1 1
Janine 0 2 2 0 1 5
Steve 5 2 3 0 1 11
Dunwoody Total 5 ‘ 4 ‘ 5 ‘ 0 ‘ 3 ‘ 17
Lithonia Deedra 2 2 1 1 6
Jamar 15 2 4 0 2 23
LithoniaTotal | 17| 4| 5| o] 3| 29
Marietta Roy 2 5 5 0 1 13
Marietta Total 2 ‘ 5 ‘ 5 ’ 0 ’ 1 ‘ 13
Pilot Eileen 6 0 9 0 1 16
Nyree 0 1 24 4 2 31
SON_EILEEN 0 O 1 1 1 3
Pilot Total 6] 1] 34] 5| 4| s0
Smyrna Jessica 1 2 1 0 1 5
Spencer 2 7 6 0 1 16
MOM_SPENCER 0 O 0 0 1 1
SmymaTotall 3| 9| 7] o] 3] =
Woodstock COWORKERCINDY 0 0 0 0 1 1
COWORKERCINDY 2 0 O 0 0 1 1
MOM_CINDY 0 0 0 0 2 2
STEPDAD_CINDY 0 O 0 0 1 1
Matt 3 5 9 0 1 16
Woodstock Total | 3| 5| 9] o] 6] 23
Total 63 42 128 16 32 281
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6.3.1. Recruitment

Recruitment émily and friends whaiderve as Tech Clips users proved a significant hurdle

for all of the homes. Across all nine installations of Tech Clips (1 pilot installagibot plus 8 post
installations), only 10 people joined. Of those ten, only two completad/themposng

about their reasons for usage (or lack thereof). Thus, to understand why people did or did not
the software, | rely on accounts relayed by primarily households, log data, and triangulation bas
on other tasks householders performed imtihithegitudy. Householders reported that

convincing family and friends that this tool was worth the time and effort to install was challengi

As Cindy Woodstock stated:

| asked as many people as possible. It was kind of
difficult because a lot people di dnoét want t o i nstall
something to their computer.

Why did people not want to install a program? Was it that it was too much effort for too little
gain? (Yes, that is likely). Was it that the software might take up precious space on an already
had drive? (Yes, thatis also likely). However, could stsisthénigeen preventing usage?

Based on the ways householders approached otheFtasky Fattilitation Sthgpothesize

that the reasons for not installing the softwaseemightor e subtl e than o0it

6.3.2. Installation: The Security Paradox

Inexperienced computer yaetisnes, are casplalsvious and uncaring about information

security issu€m closer inspection, however, it seedecthimimaking qocesses of novice

usersnay not b&mply borne of an uncaring attitude. In fact, the Tech Clips studwlparticipants
could recount painful episodes of virus and spyware infections, and in response to these past e

they took on a vigilant (th@tgimes Hinformed) attitude toward security.
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Participants who were less skilled with computers consistently showed a pattern in whict
they were overly cautious about the security implications of unfamiliar computing tasks.
For instance, in thetmlody, Nyree recorded the following entry in her logbook when

attempting to install a Network Attached Storage (NAS) device:

| put in the CD to load program. It asked various
questions on whether | would allow to make changes (I was

very cautious). The n it asked if | wanted it to go through

firewall so | tapped on that and it said to put it on an

all owed i st so that t he Afhol ed can cl ose ano
worms through. But when | closed that window it said it

was installed???? But I di dn&Bcotdaowle a USB to U

gave up and uninstalled it which also made me a little
nervous. This task made me afraid that | was harming my
computer. It needed to be more friendly for people like me
who are afraid to press anything.

This same fearfulness also shaweakip that to a computing researcher would seem harmless,
such as editing a Wikipedia page. When editing an entry on Wikipedia, the website shows usel
stark warning message informing that IP addresses of anonymous contributors will be recorded
Eve though participants did not always know what an IP address was or why it was important, t
message stopped them in their tracks; three entirely refused to edit the page due to security
concerns, or after receiving advice from more knowledgeabtegespteal networks
telling them not to complete the task.

When it comes to installing a piece of software like Tech Clips, which is (1) not affiliated
with any major computing brand (e.g. Yahoo, Google, Microsoft); (2) hosted at a web domain th

is not particularly meaningfwdy.gthelpstudy.grgnd (3) has a very unfamiliar installation

process, it might be expected that potential users would raise a suspicious eyebrow toward the
software.

The instalian process for Tech Clips, in retrospect, | believe was particularly
problematic. Tech Clips was written using Adobe AIR, and to install AIR applications, users mu
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click a | arge button on a websicked,a(call ed
secondary program from Adobe launchesup wipdpw. This secondary program checks if
appropriate packages are installed to support AIR applications. However, the look and feel of t
secondary program also looks somewhat like adpogpywarmfested application. It looks

nothing like the installers typically used by Microsoft Windows programs, thus | am not surprise
that the installation process of Tech Clips may have raised the suspicions of potential users.

Unfortunately, | amt have logs available to compare software download attempts versus
users who joined the system. The server that hosted the Tech Clips download page uses a rot:
log system; hence by the time | realized this problem might have been ocaeriggy, the web
logs had already been deleted. If | were to do this again, | would have archived web server log:
well as instrumented the software itself to send a notification to the research team when an
installation attempt was terminated early.

That bepsaid, people enrolled in the study had few reservations about downloading

software packages off the Internet for photo collages or making webcam videos. This begs a \
important questi@émot just for tools that can be used to facili@teutedgo for software
available for download on the web more broadly. What cues do users employ to decide whethe
something on the web is dangerous or not? Why do some computer activities seem frightenin
yet others elicit a carefree response? Aredifierelsgs in the download sites that people use?
Are people less cautious when the download is part of a task perceived as relevant, meaningful
fun? Are there other factors at play? When | asked householders to articulate how they decide
whethea websi te was safe or not, many said th
happened intuitively. An interesting area for future research would be to learn more about this

intuition that is used as part of determining whether taskslangesafasor
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6.3.3. Usage: The Importance of (Perceived) Audience

When it came to Tech Clips, the most common question askedrinalsersgetsg help
with technology. Instead, the most common questiorswas n hMoosel®lddensavere rivt
surewvhether anyone was actually paying attention to the content they posted, nor did they alwa

understand that content with in the system was always broadcasted. As Jillian Decatur wrote ir

logbook:
Tech Clips made it difficult to do anything but recor d/send
the video - and even then, you didn't know whether it was
(a) sent, (b) received and (c) even recorded. Also - we
did not find it clear who we were sending it to and who
else would see it - not clear how to send it to only a

specific person.

The implication of this is that providing feedback on who is viewing content may be important in
encouraging use. However, having what seemeaddikguithence could also be a

disincentive. Janine Dunwoody did not know that other people in Werlspeadaiecd

Wikipedia editing as a challenging task, and thought that her audience was inappropriate for wt

she was posting:

I know how to complete this task on Wikipedia and | know

how to have a conversation with someone on TechClips, but |

was unab | e t o invite anyone wh o di dnodt know muc
computers onto TechClips. | sent an invitation to 5 people

and online one joined. He already knows a lot more about

this than me.

Hving not just an audience, but havilghther d i e nc e f anay be a aiticad poimte s s a g
that makes or breaks a piece of software similar to Teeb Glifree deployments had the

these elements in place; in these deployments, the person on the other end was well matched |
in ability and interests. Usersedde®dback on their posts, and the posts were more

conversational in natukeparticularly salient (and inspiring) interaction is6i2, Teddlected
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during the Pilot study this thread, Nyree provided words of encouragement to Eileen, who was
disappointed that she could not complete one of the tasks ifiteentareygtions between
Nyree and Eil een suggest that a pefficaayt i al
and confidence may be to pair novices togethtregarthpinot only learn from one another,

but also provide support.

Table 6.3: Nyree Cheers on Eileen in Tech Clips

Conversation Content in Conversation
Title
Week 3, Task Eileen (2010 - 04- 18 12:50:17):
4: 21ST 44s video:
Century Home
Videos [ Thereds no sound in th
Eil eends seated in her

at the computer, and is dressed in
her US Postal Service work uniform.
The Tech Clips logbook is on the
bed. She waves at the camera, says
somethi ng indistinguishable, and
picks up the logbook, showing it to
the camera. At the end of the

video, she waves, appearing to say
the word fibye. o

Nyree (2010 - 04-18 13:02:35): AWESOME EILEEN
LEREEE

Task 5: iPods Eileen (2010 -04-1812:50 :17): Because of my
are for what? inablity to complete Task 3, | was unable to do
this task.

Nyree (2010 - 04- 18 13:05:31): Eileen we did do most

| wasn't able to connect the hard drive thing to

the network ???? So | did try and that's

important. I'm proud of you. You di d the video.
Hey why didn't you dance in it???
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6.3.4. Reuse Support for Content Archiving, Browsing, and Searching

| had built the Tech Clips interface such that it archived every piece of information within the
system, to promote the construction ofiaslong ng knowl edge base abou
environmentHiowever, | did not see people reusing
This may have been due to a lack of scaffolding, user interface problems, or some combinatior
both. In particalr, wers posted contet the wrong conversationsyarelunable to move

them to the correct place. As Jillian Decatur rat@rdel Clips, presumably as a note to the

research team:

| didn't know to start a new conversation in order to talk

about a new subject. Therefore, my answers before
beginning the Photo Collage task seem to have been placed
in the Wikipedia project note/conversation.

With respect to video recording, the mechanisms in the system were (in the spirit of a technolog
probé intentionally simple. They did not allowrtaroreling, deleting, or annotation of

content. Any mistakes made while recording were permanently etched into the system for all tc
see. In retrospect, however, | believe that not allowiargdadingnd making changes to the

content may have deterred people from using the system. From these experiences, | would
recommend tHature tools for home supipaitidesimple, quick, usable ways tongarra

content and undo mistakes (which is, ofecosesenterface recommendation that is easy to

give, but difficult to implement).

6.4. Family Facilitation Study: The Vision vs. The Experience

In the following sections, | explain challenges inherent in software tools for help provision, as w
aslessomsdr ned that can influence the design of

confidence while reducing perceptions of the time and effort cost associated with the provision
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technical helfRecall, through this study | was attempting RQ8aand its syipestions. To

recap, these questions are:

1 RQS3: How does the presence of a tool with features grounded in the empirical
research of RQ1 and RQ2 change the dynamics of domestic help provision? In
particular:

o 3.1: To what extent canta@lre tools for giving and receiving help
within oneds soci al net work help pe
home computing application tasks, and home networking setup and
maintenance tasks?

o 3.2: To what extent can software tools for giving andimgdeelp
within oneds soci al net work help pe
using and maintaining residential computing infrastructures?

o 3.3: To what extent can software tools for giving and receiving help

within oneds soci adperceptibnsoftinkeanie cr e as
effort cost of providing technical help?

To explore these questiomsd carefully designed a series of tasks that | believed would
encourage people to adopt and use Tech Clips, a piece of software for sharing and archiving
technical advice with a trusted group of friends and family. Research, however, can veer away f
initial plans; what | thought was most important to study turned ouhtidoadrsdstory of
understanding how to support techmgtahessn lidential settingSince | initially proposed
these research questions, | have come away with a much different perspective on software for
facilitating advice sharing. To explain this shift, let me firskplegnmigywhat | found with
respect tdese research questions.

Tech Clipsas adopted in unexpected ways, and at times not used at all. While I initially
set out to better understand the roles that software for giving and receiving technical assistance
help with se#ffficacy, increastagfidence, and reduction of burden, It is difficult to attribute

whether the softwéeelfdid any of those things.
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6.4.1. Burden and Effectiveness

In the situations in whiekh Clips was used to provide technical agsstatadear that
TechCis per se reduced the burden of providi
particular, the processsthllatiosf the Tech Clips software proved to be too burdensome for
some; study participants reported experiences in which tbaghhteitofamily members and
friends over the phone in setting up the software (similarly to what weelgegnHontne
study in Chapter 4). To reduce this burden, however, it seems that any software for providing
remote assistance should estpardeled into the operating system or be included as a standard
package that is installed when a computer is first acquired.

Beyond installation barriers, some design choices made within Tech Clips led to the
experience of help provision being pednapedensome. | had not anticipated that the
software would be used as a secondary communication channel (e.g. while simultaneously beir
over the phone, family members would use Tech Clips with one another). In these situations, T
Clips did nohew data instantaneously to the otheesith some caching mechanisms to allow
offline use of the software, it would-&akariutes for contémigo from sender to recipient.
Thus, having to wait such a long time between sending andtertgvowgddo be
frustrating and burdensoiies is not to say #désoftware for technical advice sharing is
necessarily burdensome, but it doestbagtestpproach | took may not haigebédén
discuss alternatives that might be mopeiaigpin Chapter 8.

With respect to effectiveridsad (perhaps implicitly) thought Tech Clips users would
reuse content, building and learning from what was already in the system. However, they used
system primarily in an irmgnly fashion;did not see instances in which users built off of one
anot herds knowledge, even when they were ¢

they did not have scaffolding that woul d h
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have beebecause the layout of the interface did not support searching and browsing content in

ways that were intuitive to users.

6.4.2. Self-Efficacy and Confidence Shifts

When it comes to sdfffcacy and confidence, howevstudydatsetby have shifted

confdence. | provide two figures below: Eig0aad Figui@41. Mre extensive figures with

data from each pgtiat are in Appendix In these figures, | show the number of participants

who experienced confidence changes. To read the sesale,calvaluas o0 Usi ng Emai
indicate that one person had an increase in their confidence about this activity. Conversely, a v
such as 0Pr ogr &mwould mgjcata thaCtoworpeaple expedenced confidence
decreases for this task.

For participants who were not confident in their computing abilities (e.g. predominantly
those who completed Week 2 tasks), they typically experienced confidence gains with tasks rel;
to everyday usage of technologies, such as using a smalihghmeerding media files, and
playing games. However, we also see drops in confidence when it came to knowing computer
related terms and being able to know if websites were trustworthy or not; it is plausible that
through the study they becameamare of gaps in their knowledge

The confidence results for those who ar
drastic set of changes ; for everyday computing tasks (e.g. using Email) their confidence levels
not shift up or down sharply. Whitdeseedecreaseconfidence was in the statement inquiring
about oTeaching my family and friends abo
reported a drop in confidence.

Yet what caused these changes? Was it the ordefoftibeftasice? Something

else? Itieard to separate confounding variablesupaltank with a revised software
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prototype and a more rigorous study design (B:4. @asiyn) may provide more conclusive
information about the role of techrsisdéhase software in increasing confidence and reducing

perceived burden of fggliing.
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Gurus: Consume, Converse, Create, and Share

Using Email 1

Using a digital camera

Sharing files with my family a:rll-d friendF 2

Making web pages 3

Recording a \]/-ideo file_ 3

Using social ne]t-working_ 1

Watching videos online

Playing MP3s or other music files

Using image editing program 2
-2

Programmizng a computer_ 3

Chatting ov2er the internet GG 3

Playing games cg the compute

Non-Gurus: Consume, Converse, Create, and Share

Using Email _ 3

Using a digital camer

]

Sharing files with my family and friend_ 3

Making web pages— 4

Recording a \]/_ideo file— 6

Using social ne]t-working

Watching vide(is onIine— 3
2

Playing MP3s or aother music file|

Using image editing Rrogram

11

Programming a computer

Chatting over the]internet _ 6

Playing games on the ]c.ompute_ 3

Figure 6.38: Confidence Shifts for Consuming, Conversing, Creating, and Sharing
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Gurus: Teach and Be Literate

¢
N
)|
ax
<
0
ot

CA3IdzNA Yy 3 2dzi 6KI GQa éNEY_ 2KS AyGiSNySi

Purchasing home electronic

Knowing what kinds of computers and electrongfs are b_ 4

Using 3 smart phone— 3

Understanding the technical asp_efts of compute_ 2

Explaining how compL_J-ILers wor_ 3

Setting u_%a new printerF 1

Setting up rﬂwme network_ 4

Protecting myself from computir viruse— 4

PYR2AY3 |k YAéEﬁI-“[S L_éBA[’JK I 02 YLzl SNJ

Understanding terms/words related to cor%nuter hardwa_ 3

Telling if information on a website sEouId be trust_ 4

Understanding terms/words related to co?puter softwar— 4

Teaching my family and friﬁnds how to use technologF 1

Changing information on a wiki (e.g. Wikipedi_ 4

Non-Gurus: Teach and Be Literate

CAIdNRAY3I 2dzi 6K Q& éNinSNyéd

pel
N
w
Q¢
<
0
ot

Purchasing home ér’lectronic_ 3

Knowing what kinds of computers and electronics are b 3

Using a smart phone 5

Understanding the technical aspects of compute— 5

Explaining how compl]gers worl— 4

Setting up a new printer— 4

Setting up a home nemork—

Protectlng myself from ccgnputer VII’USG— 6

''YR2AY3 | Yi\aul‘[]S ng 02 Y LJdzii SNJ

Understanding terms/words related to con?puter hardwalj_ 5

Telling if information on a WeB%ite should be trust 3

Understanding terms/words reIated%o computer softwar 5

Teaching my family and friends how to use technolog

Changing information on a wiki (e.g. Wlklpedl_ 9

Figure 6.39: Confidence Shifts for Teaching and Being Technologically Literate
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6.5. Emergent Uses

In three of the homes (Austell, Lithonia, Woodstock), householders appropriated Tech Clips in ¢
way | did not expect; rather thaniuasg standalone tool, they used it as a secondary
communication channel. That is, they used Tech Clips while simultaneously speaking over the
phone to a remote user, usually a parent who was new to the software.

Given the fact that | had built Tigashv@th the intention that it could be used as a robust
knowledge basene that would be accessible even if the Internetdasaideveome design
decisions that did not support this emergent use. | had envisioned that the software should hav
bea usable as a reference even if the Internet were inaccessible. In order to support this offline
caching of content (and not crash the server supporting the software either), content was
synchronized with a remote server once a minute. This raasser {hastéd a message, it
could be-2 minutes before the message was received on the other siplgte This not
instantaneous nature of the software was frustrating for users; they would post messages to pe
on the other end of the phone, buhthparson on the other side could not see the update or
conversation immediately. At the same tsoéinthee itsedf persistent and annoying to some
users; it started automatically with Windows, and stayed in the system tray when minimized.
Someisers (for instance, Spencer Concordds m
want the tool @ilthe time.

The takeaway from these two points is that designing for persistence as well as resilienc
spite of poor Internet connectivity obde @ sage approach to home help software design.

Thus, Tech Clips, per se did not reduce the perceived burden of providing technical assistance.
With different design choices, however, future pieces of software could be designed to support
this typesf usage. For instance, it might be more beneficial to have a piece of software that can

enabled or disabled as needed, and works well as a secondary information channel. For instar
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one might i magine havingltbe egquesvahebnhhatf
request, records and archives a remote helping session (e.g. by capturing webcam and/or scre:
content), then saves the content for futur
ostockdé Windows application.

Table 6.4: Tech Clips Appropriated as Video Voicemail for Family Communication

53s video:

[Adrian Austell, a nursing student, has just returned home from a long day at

school. Her 1 - year - old daughter, Nicky, is in her lap. Nicky is chewing on
a |l arge binder clip that she grabbed from the de
to notice.]

Adri an: AHI Rachel and Amanda and Babyo

[Adrian looks at Nicky then points to the camera]

Adrian (to Nicky): ASay mii I Ni cloywyk uPathere! Lo
[ Adrian repeatedly points to the camera, but
Adrian (to Nicky): iStop, gimme that!o

[Adrian pulls the clip away from Nicky.]

Adrian: fAl d&m just gettingd home from schalUncle Hi
Miltonéum, I dunno. I guess just here, hi everyh
dondt feel well I dm tired. And was gettingd 9

[Adrian holds her arm up to the camera]

Adrian: #fAl dondét know i f vy oaid buayeahdeenstockb band y
needles all day today, so, um, pray for me. | only got one more week left.

Then | gotta take my BI G, one of my big exams o}y
you guys | ater. Bye. o

In a slightly different type of usage, users in three homes (Austeil] Decatia)
appropriated webcam recording functionality (within Tech Clips as well as with standalone videc
recordings that were emailed) as a sort of video voicemail system to send messages to family
me mber s. For an exé nmpllea soef rteha ds tohve dteroa nvsoc

6.3. Although this use of the software diverges from the research questions driving this study, it
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seems that with slight modifications to the interface, Tech Clips may actually find uses as a tool

suppdmg remotéamily communications about ttimgsan technology.

6.6. Reflection on the Thesis Statement

Although Tech Clipas not used as | expected anddsoppbgressed through this study, |
learnedarmore about characteristics of homddgghupkeep and mainterthand had

expectedIn particular, this study revealed why, exactly, somesdiisisti over tiragher

than getting fixeth CSCW, there is a term caitemilation work u s e d Wwaokthdte s cr i b e
enables otheorkb(Gasser 1986, Sawyer and Tapial2G6rarly article brsttopic,

Gasser (1988jites:

Most studies of computing use question the problematic

aspects of computing (e. g., Awhy do errors (or some ot
problems) exist in computer systems and what can we do to

eliminate them?f) or try to demoesftrate the ac
new technologies. In this study, we have taken a different

tack. We focus on the long - term, routine use of computing

in organizations. Instead of studying how to eliminate

problems or characterize advantages, we are attempting to

describe and explain the dynamics of computer use over

time. This leads us to focus on how circumstances persist

and evolve, rather than why they exist in the first place.

Some problems with computing persist over time, while

others are easily and quickly eliminated. Why? For some

users, high - quality computing persists over time, while for

others, data accuracy éor some other aspect of computing

repeatedly degrades as time goes by. Why? (p. 206)

Similarlya@  Ga s s e wiiasl found throughtlge ;Tech Clips study vepasckdixato

eliminating the errors that occur when people help their family and friends with technology
problems. Instead, | gained insight into the articulation work that occurs within homes to mainte
technological orddrhis articulation work came in several forms, incldihgg ngi ng one®
work patterns to accommaulatestentaking on additioreshks, using computing in emergent

ways, or avoiding the use of a technology completeiy.the following two chapters, |
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provide insight irttee dynamics of technology usage in ldomes provide a technical

solution taie problems that are in existencatl®sBuggest why some problems persist
despite clever technological efforts to make computifay siysthoree easier tcanske

maintain Specificallyrteculation work can make or break the acceptance of technologies in a
home, yet this type of work is frequently left unconsidered in the design of new consumer
electronics and computing technologies. With the foll@haygdvey | hope to provide the

additional insight into this important yetdisalessed articulation wwakoccurs in the home.
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7. FAMILY FACILITATION CASE STUDY: THE
DUNWOODY FAMILY

What sorts of articulation work occur to setup and maintaig spstgmasnn the home? To
answer this question, which was not part of my initial set of proposed questions, but emerged a
important consideration for this statployed the case study m@timo2l003)generating
nine case studies in éadak case for each deployment of the sdftwgtechnique was
chosen because | was interested in what ha
exploration of noyebblems or situations, explanations of technology use in context, descriptions
of how a technology was used in context, and demonstration of how a tool was used

In this chapter, | present a single case of a family that provides a particularly strong
discussion point for discubsiwgexisting patterns and practices of articulation work may impact
the adoption sbftware tools for technical hefgarticular, this family struggled with adopting
the Tech Clips software due to their existing nuditoedisfas about the role of technology in
their lives.In Chaptes, | provide a synthesis of findings across all o$ thaseonoa the nine
cases.Note that by adhering to the case study method, | am not intendiaign® ohake
statistical geralidilitywith the data | have colled®adher, | provide a rich description of
phenomena that potentaiband to larger groupscanihot malsgatisticalaims aboutth

generalizability of resudltsng so would be beyond the scopdis§éniation.

7.1. Home Occupants

Steve and Janine Dunwoodycargle in their rEddiving in an affluent suburb north of

Atlanta.Steve i3 manag#r an engineering firm, dardne &sformer elementary school
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teacher who now stays at homéeiithwto childrendzbyearoldgirl (Allie) andla5year

oldboy (Billy). They moved to the area several years ago, when Steve was transferred for work
The Dunwoodys live in 1@88suburban ranch home with a brick front and a large front

lawn. It ison a lot probably an acre or so in size. There are two beige cars in the driveway. The

carport has no cars, biUbheappaaesstovebal al a

and bicycles scattered in the carport. The inkeribowigt, in contrast, lookst ligstraight

outof ahomedecoratinghagazind. t 6 s t ast ef ul , nfeexceptforand has

somewhat hidden childrends playroom, which

speakersfromSege bachel or days deemed 6too uglybd

7.2. Technology in the home

The home is connected to the Intern&alsdim¢nterneand the householders exclusively use
wireless connectivity for all of their computdikse othemomes haverisited, thego not

seem to have any problems with wireless connection Astabiti/telephone service, there
is no landline to the home. Janine and Steve use cell ghimveshasiya Blackberry from his
employer, and Jarfias a lowost LG flip phone.

They have two computers in the home, both laptops. Janine and Steve share a netbook
which is used throughout the.hdaisime uses it for all tasks, except when she needs to print
When she prints, she puts itemsash drfi’e and then uses the second computer in the home.

This second computer, although a laptop, is permanently located in a spare bedroom. T
room also is home to a printer and an external hard drive that holds all of their pictures and mus
Stee uses this computer for homework associated wiimeidABktprogram, and the

coupleds daughter, Allie (4.5 yealns ol d) u

170



The second computer is like notiawvgever seen before. At sonm, ploe laptop
was dropped and the screen broke. Instead of discarding the computer, with the help of Phil,
St e 24gearaldbrother, they carefullycrafted the base of the notebook into a desktop
computer by placing the working half in a dadtewlitbard tray, and hooking it into an
external monitoiThe wireless antenna, which was located in the broken section of the laptop,
was carefully extracted and physically stapled to the desk incrats§ercBigus).

As far as digiggldgets go, the Dunwoodys have a digital camera, one flat screen TV in the
|l iving room, and a CRT TV in the childrend
AV enthusiast, but | argely gavmpeakerhatese hobb
hi dden away in the childrends playroom, an
When it comes to buying new technology, Steve notes that his practices changed after having

children. He notes that:

itds more simplifying.bs bexparssei ve to keep up
with that stuff . And to be you know, the first one to have

things or even, maybe not on the leading edge, but maybe

earlier on the adoption cycle . So | donodt real l vy, I donot
even research a lot . Because when you research then you

want, right ? Nowitds by necessity, with the occasi

the occasional impulsive things

Steve avoids thinking about new technologies because:

Then you think you need it € i tould be awful neat to have

a picture on the wall that you can keep changing of all of

your family photos . | could see doing that, but | just

kind of try to stay away from it bec ause then you donét

know better.

Thusthe family attitudes toward purchasing technology seem to be reluctant at best; while

everythingtheyowncouldlees cr i bed as oareinaarey @rivolus purchases n t
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Everything has a purpose, and items are repaired such that they are usable and their flaws are

hidden.

7.3. Sources of difficulty for them

Like the other homes in the study, the Dunvadquipblems with viruses on their computers.
Steve isomewhat concerned about securitg,iunsure about how real of a risk identity theft

online is. Media and peripheral sharing also offers diliQi#iesremarks:

I wish | could figure out a way to make it easy to take

music from my iPod and put it onto my wi f e 6 sl.know how
to do it but | have to treat the iPod like an external hard

drive . I tds a pain in the ass.

Similarly, Janine uses a flash drive to transfer and print ileberestbdokiowever,
they haviead other more subtle sources of diffcufiveviously mentioned, Steve, while first
claiming that he is not a technology enthusiast, admitted during the individual exit interview that
likes having new technedodput finds that learning about and buying gadgets conflicts with his
role as a husband and fathereforehe tries to stay away from learningabsiaog new
technologies becausehthevillwant to have them

Another source of difficultyHerfamily is keeping computers and equipment out of
sight.Janine especially seemed concerned with having a neat and tidy house, and apologized t«
research team many timewlat seemed to me, tatgely imagined clutt8hdook clever
step tohide technology withinthedhous I n t he name of wtenst het i c
with very large speakeesss hi dden away in the kidds play
The living room featured tasteful, but lower quality. dpediather custom installed trim
pieces to hide cable wiring (see iphCtapted). Janinkidthe cable modem under a dining

room buffet, and surrounded it with knickknacks to make itWwiémdame pride, she
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describedhe cabl e smoidcear lays hoiFdadnet naé y.@Wherhnatv e t o Kk
using their netbook, it was stashed under a sofa and connected to a charger. This arrangement
only hid the computer from view, but also protected it against potential-Fetsdiingolongh

the children. Gi v eewihalaptopitharoke dftgr taking pffea€duchdtx p e r

is perhaps unsurprising that they would take steps to hide the netbook in a safe location.

7.4. Attitudes toward technology and help practices within the hora

I n this section, | describe each family me

within the home, and reaching beyond the home.

7.4.1. Janine

Janine considers herself to be a pelrfso?®m wh
She hdackled plenty of home repairs on her own, including removing wallpaper and wiring light
switches and plugs (her father, an electrician, taught her over the phone haw/\thevire them)
she asks for advice on how to dosadashivrite down instructionBut computers are

different She jus$ nointo them Janinsays:

I know enough about technology to get by . That would kind
of sum it upé. | only need computers for wh at
for . Il 6m not interested i n t a koi regpand h e ti me

myself beyond that.

Similarly, Steve descri bedadlafiyallimgds t ypi c a
Frustration, yeah, big tinée thinks her response is becadsesshaise computers enough

to get ovehe learning curvderemarksjrhemore you use it the easierAtrid the more

predictable things @®he does remark during an interview that if ghes=is whathe

isdoing (e.g. if she found computing applications that helped her further heopbgjpgraphy h

she would consider learning more.
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When it comes to providing technical advice, Janiseaquiakly wouMl@dk me y

for technicalhelp. Then | ater in the interview, she
very young and very old, fars t anc e, St ES\heds morlkeecompedc &u
then | amButreally hobody would askfor help with computelsnd | 6 m ok wi t h t

Janinesayssa gener ati on (¢ agoesindtrow lew to tow@oad pfie v e 6 s

from cameras or use Facebook:

We d | | help but t hen shedl | ask againelt gets
frustrating, be cause it doesndt Wgqgusti,nsheds

basically asking us to do it for her all the time . So what

I, what | would do in that situation would be if, wh en |

told her, and now | know this about her, when | tell her, |

would write it down and | would write it down really simple

terms for her . So she would have the information and then
not have to ask again € [butshe still a sks].

Allie, her prechool agdaughter, will ask for help with the computer, but Janine dismisses this as
providing oOtechnical hel p. o Steve describ
tears, crying 0MOMMY?AAMHA Jandelshys That AllksayVOR K !
things sueh Mondmy This game is too hatdme and help meplaye ac h me . 6
Janindoesnatal | tech support oOoObecause | have
support Her first resource for getting assistance with technologys preblersisand,
becaudeeid he most readily availabl e t oPhihs !l p. |
24, and well known as the technical geek of the Dunwoody family. Conveniently, he lives a few

miles awaySteve and Janine will as&donical help such as removing computer viruses in

return for providing a meal or. hlsarine describes their relatiensdip® s | i ke our G
Squad to fix our computerél have to feed h
buthefes whatever it is.o
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Janine also gets help from her father, an electriciamditnieg $tatedanine describes
her dad as oOnot so much t he.Heidrsust hkei nbde hoifn,d
scenes Wwiring denyrewire theldable jadksart theie rome) andl tpughd Janine
how to do basic electrical work, such as installing light switches and plugs by instructing her ove
thephoneJ ani ne sayslo®dheé ilksds whenddoaeady hmlogher vi s
related and otherwise). Says Steve, 0She
transferred to his I|ist.o

Janine, while relying heavily on others for technical assistance, is well aware of the burdk

she places on her helperthe final visit at her home, she said:

It happened this morning . My emai | di dnét Mywor k
email 6s not wor ki nAgndt old addon ot know why, and it
says, report your problem to Hotmail oo donodt , I didndét do

that . I would rather ask one of them [Steve or Phil]

first, but I di dnot want . t 8o | umedither t hem
computer of f and ignored it el t hink I feel
bothering people when | ask for help all the time . | feel

like, nobody ever comes to me with questions . I 6m al ways

the one askin gotherp eopl e, so I d&dm never giving back.

She mentions that there are many occasions where she could ask for help, but chooses not to,
because she does nolbsummanytJanine whildnotiafraie to éakelore r
other sorts of teatalitasks, such as rewiring electric systems in a home, does not have this
attitude when it comes to compusétougtshe wilhelp her daughter and matHaw with

very basic problems, for thepadsshe is not enthusiastic about computeogsnsiie want

to learn more about them, or in some cases, go out of her way to ask for assidezhce when

7.4.2. Allie and Billy

Of their childremgither toddler Billy nor preschooler Allie are comput&teesdescribes

Aliea 0ol d sal thiddavho,pldys with tojlsgetndh e r  t r a d foysiSleen al ¢ h
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does ndtnow how to turn on the TV and has to ask her parents for helstévewaser,

helped Allie learn the basics of the computer. He says

She figured out the mouse . Iltéds still a bit tough for
her. Li ke she doesndt, she moves the mouse, i ft
up to press the button, right ?  Versus just pressing the

button . | put a little sticker on the button to try and

Il i ke show her where it i s, you donoét have to
hand, whatever . But she doesnot é

Steve also showed Adiig to play a wbhse#dd i d 0 s ling &endescrbes this experience
as opretty cool, 6 and was excited that she
began playing the game, hd hvave to help her, but as time progressed, she specifically asked to
play the game by herself. Remarking on how Allie, at acapesyvétietechnical problems,

Steve says

She j ust wants to know why a .galmebswolnedds wor k

about the higher le v el compl i cat i owhg is dhe f
internet connection not working?o

Al t hough Steve was thrill ed aherowe tsdJanine i e d s
individually about her attitudes towsr@wid the computer, she had a more hesitint att

toward her daughterds use of technology.

We want her to know what computers are and we want her to
be able to use the mouse and use the keyboard

want her to be sitting on the computer all/l day
expectations of wha t a four yea r old should learn, she
knows.

In summary, the children in the home were just beginning their explorations of computers. The

did not play any major role in the upkeep of technologies within the home.
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7.4.3. Steve

Steve describes most computingatdclo g i e s a sdoes pdenel tbireaditree mbneats a n d
that come with items such as iPodsthegjaaie mor e and mor e hpisug and
interested Iin a gadget, however, such as h
very interested to dig into all theféigttaregp find out what they wérgimilarlyJanine

described Steve as having

A pretty good understanding of it [technology] . And if he
doesndt have an understanding of it, for the m
will try to figure or try to go to people who can figure it

0 u t édrnenow to do it on his own.

When it comes to fixing things (broadly), Steve says

| think | want to be a do -it -yourselfer ... [But] | pay to

have things f ixed normally . Or I 61 1 gi ve it one or t wo
hours . l dm not willing to spend a whole Saturde
through trial and error on how to fix my plumbing . So 1611

spend a couple of hours . If I can figure it out, great

If not, | pick up the phone.

When he has computer problenvgilluse a selrengine first. He daysvilltype in queries

such as owhy wonoét _ 6 hHadpopwyrdrrb@arch engiesito w d o
find out about new products (for instance, replacing his cell phone). Whendeeaath engines
help him sahhis problerSteve then turns to his younger brotheEvehithough Steve

knows that Phibes nagnjoy helping him, he prefers asking Phil to calling tech support lines,
because owhat dr i v edshabad some iastaryhsie bdogsao s i t o
trust Phil 6s advice, and a s.kAsneighbohvhoworke op !l e

in IT occasionally servdssasdcondary source of adwiparticular, Steve desdabe

situation in whichdhd notrust Phd s a d v i cseanrang softwiare. vSaid Steve:
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[ Phil] does things that arenét always | egal, d

video, or streaming videoé with the virus soft
recommending that | use this A dsomething -something é . [t her e

were] pop-ups all over t he place the next day € | asked my

nei ghbor about it and heo Bank of kreerficaYou dr e a
customer, right ?  Well if you go there, you can dow nload

Norton free for a year or something, so | did that instead

Steve, while not as technical as his bmbtpes\des help to females in his family. He provides
help to Janine because O0Oshe al ways asks me
too. Although Phil, the younger brother, is tkeomellfamily technical expert, Stevéikelps

mom with using technology, sineipiisg her put music on her iPod, or using Skype on her

computer Steve helps rather than Phil because

Mm doesndt |l i ke asking my br etsmhadrat because he

her, so she asks me . He grew up in the house with

comput er s, and sheb6d always be asking him thing:
it. Or wouldndét write it down and shedéd ask him
again and just drive him crazy . So therebds just baggage

thereél try t o hel p, but I donodt know half C

knows, but | can explain bet ter.

Janine, in agreement with Steve, describesl Rhillbbyyn@s on o tintleeeritre ac her . 06
interview, Steve remarked on the gender differences in the list he created of people who he hel,
and asks for helfhen looking at the list of thegpeople hel ps, he sai d al
t hi s, t hedesthatsaysbmethgnita lbeasd, but justé. 6 T
responded, 0lt also says that youdre a goo
withthemandyowpex ai n it rather than just doing it
What | found especially interesting about Steve is that while not describing himself as a
technology enthusiast in front of his wife, told us a different story when he was alone. He got in
computers when he was 12,ovhen his computer enthusiast uncle bought him a machine. He
oremembered as a kid writing a speech on |

However, he took a programming class in college and did not enjoy it, and drifteseaway from th
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interests in favor of awiBoal systems and video games. He had a Playstation 2 until he had kid:

stating, O0Thereds no time [now] 6, so he ga

7.5. Study Tasks

At the conclusion of the entry interview, | left the Dunvib@digexwof equipment and a
logbook witekeveld h o me wo r k 6 t. Bwikgshe firsi weekt, theg couwdcedevike the
tasks in whatever way they likedmése logbooks, thiegorded whttey did, any help
needed, aldeycompleted the NASEX scale assessing perceived frustrations, performance,
effort, and demands of the taskeeks two and three, the participants also completed questions
asking about expected and actual difficulty of the task, prior knowledge about the task, and the
anount of time the task took to complete.

At the end of the first week, | visited the home again to collectabbaogekd
then left another box of equipment and a new [Bigisa#cond logbook contained 11 tasks of
varying degrees of difffculthis logbook contained instructiodartmshould complete the
tasks. This choice was made to disrupt the normal technology maintenance practices within the
hometol ear n about whahigot, &nd to ansurerthatlJaniaentrébchtheks
than just immediately turning them over tolsteospect, | was unprepared for the response
| would get from the Dunwoodys (and other families) about this choice of study design.

In week two, Janine first tried to do the iPod tasknbetdvecwhelmed by the
instructions that came with the iPod, which she readmerdbefore actually trying out the
device After an hour, she abandoned thé tesk.days later, Steve (not Janine!) called me to
di scuss Janihesudysle tdld niefthe imakd weng toavhard for hér, and the
family was considering quitting the study

amounts to |l ess than $10 an hour, whi ch i s
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To keep the family enrolled inuldg,dtreduced the total number of tasks for them as
compared to the other households, and assured them tiathéwsel/tdigccessfadynplete
all tasks in order to receive the bonus gratuity for attempting 75% of the tasks in the study. | als
told them that Janine could work on her tasks during week 3, while Steve also completed his se
tasks.

After this phone call, Janhadteenpted the iPod task and completed it successfully. At
the final interview, Janine apologized to me fargg#tiagout her response to the iPod task,
and told me that by reading the instructions so carefully, sthebgllt dhertaskn the end,
she found the task was not nearly as difficult as she had imagined; her computer automatically

detected thPad.

7.6. Use of Tech Clips

Tech Clips was install ed -wumeddesktopn tbeospael e ds n
bedroom Since the Dunwoodys had separate accounts on the netbook, they each had their owr
login In the initial home visit, theytedeatest video and-baded message in the software
instructed them to use the software for whatever purposes they felt were apprdpriate, including
but not limited fogiving and receiving technical help. | also informedetenyotiatcould
se content on the systsmnto be thoughtful alvduamthey chose to join the syStem.

Overall, th®unwoodys did not embrace Tech Clips. In the first interview, when |
provided them with gift bags and information cards to give away, they irmmadiatgly beg

about the minimum number of pi@ylevoultiave to invitelrhey remarked that recruiting

13Based on his logbook responses, it seems like Stevestaddigsusideow Tech Clips workieel bfoadcast
mechani sm wasndt that c¢clear to him. This could be b
each person who joined, he may have thought that this was a way to talk to that person.
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their family and friends ofeels | ike youodr
spamminand burdenipgople. During the ertdtudyinterview, Janine and Steve told me that
they tried to invite people, including friends, family, and neighbors, but their invitations were
ignored T h e y Weasked like teén people and we thought some would say yes but they said
nod These ngoinas gave no reasons for their lack of participation.

Of these ten people they reported inviting, system logs show that Janine invited four
people using the interface within Tech Clips that sends a personalized email link to potential us
Janine repodeuring a visit by the researchers that she immediately followed up with
personalized emails to the people she invited, with more explanation of what the software was
Janine also noted that she found it challenging to invite people when shéutlid not have
developed concept of the purposes for which she should use the software.

One person joined t hdakengverposted:.conterat othem e 0 s
than the automated 0Wel. caguaafromTechChomsye cr e a
that Jake viewed content in Tech Clips twice: when he first installed the software, he attemptec
watth a videoThe videfailed to play; it appears that Steve had tried to create a video in the
oWel come Jake! 6 me s scygligely due totprobletns caninettingitothe r e
streaming video recording infrastrbostexl at Geor@jech.On a second occasion, Jake read
the content of the thread Janine posted explaining what MAC address filtering is. The software
stayed activa his computer during the ghtieeweelperiod of the study, however.

The familyds use of Tech Clips was | arg
the design of study taBkghe post survey, Janine checked the following bomgsihgishé
di dndt al waysnoptohsitn go nt ol escahy ,Cldiipdsnnd6t know hoao

have time, it was easier to use another method, takes too long to get an answer, not enough pe
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responses might niakedumb or bad about3tggelthecked these bgeesvhat | needed
without posting, takes too long to get an answer, and it was easier to use another method.
Janine described the lack of audience in Tech Clips asShestvatited tospo
information that would be useful to friends and family members, but she perceived that the only
person who joiriedher brothér would nofind what she posted of any use; the people she
thought would benefit from the systeemnojoining However, sloeuld not see from the log
data that Jatkeiread some of her content in Tech Clips.
In week 3, there was a task for participants in which they were asked to create a webcan
tutorial based on any of the tasks they completed in the study. &teterialdatdus Jake,
describing how to edit a Wikipedialdagecorded the tutorial twice, ending the first one with

the |ine 00Oh my itgsthaltask darthd tdoht igay)] agnaoysare).( whet her

7.7. Implications for the Design of Tools for Socially-Provided
Technical Help

The Dunwoodys had established ways of participating in tedthragdidetiponflicted
opinions of how to engage with thaldohgnol ogy;
since fadeHe im buspersovh o o6deal s with other peopl eds
as a managete iflso a patime business school student; having a balancedoktween
school, and home liteaballender him.

When it comes to having softwarghiatoteuld help people becoming more effective
and reducing the burden associated with technical support in home settings, Steve desired hav
repository of the most common problems householderdNeegrthetessjsnot clear he
wouldcontribetoit St eve descri bes his days at wor k a

has no interest in inviting himsesitiations that force him tevien more of them
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Further mor e, he described amtewtiampal ogpi £ i
as spamma@rghathe perceived as being the primary contributors to online technical forums.
Steve provides technological help solely out of his role as a son and a husband; he ment
that he feels obligated to help his mothes baeaand his technically skilled brother get
frustrated with one another when she asks for hedi.théetype of person who is going to go
out of his way to provide technical advice to anybody and Bvisrgbatyitment to social
rolessanunspoken source of tension. During the individual exit interviews, amine and St
were separately, and out of earshot of oneshmethea, series of speculative ptbdtict
could be used to give and receive technald@yenelps a phdresedeikt messaging system
in which family members could be connected to notify one another about technology problems :
needs. Janine was enthusiastic about the idea of being able tBttaxd mestagee
might have about technolbigyvever, whdhe same concept was presented to Steve, he was
strongly averse to it, because it wouleabhether opportunity for him to be sadthédo t h e r
peopl ebds probl ems. 6
However, what if we congidesoftware systems ffaan i ne 8 s Frprehes pect i v
experiences, we come across a much different set of concerns andJopporiumtiesd s
commitment to fixing and repairing items and simultaneously keeping the house tidy and orderl
meanthere i$ittle room for computing besided isbsolutelyaeded in their lives, so there
are few instances to learn about new techiJaloigieslso hastrong support structuder
husband, brotHeraw, and fathareall available for assistance with technical problems. This
support structure, hoeevs also a handidam. most of her lighe hasever had much
opportunity to struggle with technology and realize that what she thinks are mountains of
technological difficulty are manglyoumps in the roaeft to her own devicémine st

going tavanto become more effective or confident with techrolegyerSteve noted that
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being in the stirdg situation in which their normal routines were disrupted, was ultimately
positive for her, because it showed her that perfoenteasologglated tasks were not as
difficult as she initially perceived them to be.

Even though stees navant to become a technical edpeme worries about being a
burden to those around her when it comes to techno&igy &lstphkshe has nothing to
offer when it comes to technological ad\asgo even out theayidtake of asking for help
If she could become aware of having amiaadegeé feedback that her audience finds her
experiences and advice worthvithéé mg bea positive experience that caigkel her
confidence.

I n particular, Janineds experiences
principles for designing social help systems that encouragdrcongdeskeJanine posted

instructias about how to change information on a Wikipetiavpageashe thought that

posting this knowledgrild nobe of use to anyone in the system (e.g. Steve or her brother).

Shalid notrealize, hower that other more technically skélgplé e.g Stevi initially

might haveelda perception that this task is difffarhaps if Janine could see whatlothers
notknow, that would be empowering folSeeondly, if Janine could see that others were
reading her conteag(,Jake read hertpaisout MAC address filtering), she would realize that

she has somethinad isnteresting to offeGetting Janine to contribute comewevemight

be difficutJ ani ne | i kel vy wil/ not break @euWtdé of
person unless forced to do so. Nor wi ||
Phot oshop or something |ike that.?o
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7.8. Summary

In this chapter, | described a case study of one of the ten families that participated in the Family
Facitationstudy s howi ng how characteristics of the
provide challenges to the design of software for assisting with technitalthelfobowing

chapter, | provide a synthesis of issues found axioshdnstudy.
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8. ARTICULATION WORK AND HOME TECHNOLOGY

In this chapter, | describe more fulbstiits of the Family Facilitation Stiadiis study, |
provigtadditionaichnes® the findings described in previous chapt&®ssdaoah (aion
2. Recall that RQ2 @&hat mechanisms are householders using to cope with these
difficulties and what are their motivations for choosing these mecRadisms

Although prior studies by others, as well as my eatigvevididntified a broaderang
of reasons for technology problems in residential settings, these studies have relied on primaril
retrospecticeountsA more limited bodyresearchxaminete specific problems
householders encountsitiiMcDonaldt al2008) howeverthis works limited to
understanditige experiencesrafividualsstalling and usthgitamedia storage davidess
notexaminithinhouseholebordinatiomr divisions of labor withie homenor does it
examinproblems extendipgyordigital media storage.

Through theamily Facilitation Stpdyytle a set of findings that défailed and
specific information about problems householders encounter when settiagniqgand main
residential computing enwemtsthat is, the articulation work that is required to keep a
residential computing environment in working coRditiostanceschnology acquisition
habits, the @xistence of managed (corpowaied) and onanaged (househedaaned)
equipment, and specific symptoms of network pridségros whichechanisms householders
use to cope with technology difficulties they enEouthi&more, to provide an extension to
the work presented in Chapter dpVvered more-depth knowledge about the points at which
people will transition from trying to solve problems on their own to calling in outside resources,

whether a person in the home, a knowledgeable friend, or a professional technician.
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By having hotmsdders install andaipgece of software intended for the giving and
receiving of taablogical help to fanahd friends, | was able to better understand the dynamics
of help at home that offer challenges and opportunities for the desigm tdduiti@yeal
helpgiving Following those sections, | provide broader implications for the design of software

tools intended to facilitate communications about technical issues.

8.1. Help-Seeking at Home

In Chapter 4, | discussed methods and motiyatitcigating in informal technical support.
Through thieamily Facilitation Shagdyever, | was able to understand more alseatkinep
strategies-Bitu, based on real situations. In particular, | learned more about the ways in which
people deie whether to engage in computeelpelé.g. tinkering or looking up info online) or

deci de whet her itds time to turn to others

Help seeking is an act that requires some amount of vulnerability. Asking for help can be
upsetting, uamfortable, or embarrassing to an individual. When one asks for help, he or she
potentially risks rejection or negative judgment by others; psychology literature on helping sugg
that onothing makes you fedl oWwo(®thgretrlsadn ma
1983) Similarly, being asked to provideamedicit a range of emotions ranging from pride to
annoyance to vulnerability. Thedédekng literature suggests that there may be gender
differences when it comes to giving and receiving (hekp 20@®&)otes that in Western
cultures, females may be more likely than males to seek help (for all sorts of problems, not just

technical ones). Says Lee:

Men are socialized to value competence and one - up- ness
whereas women are socialized t o value relational closeness

and interdependence. Developed since early childhood,

these values become an integral part of how men and women

perceive  themselves being competent, superior and
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independent may therefore be more important to male self
esteem than to female self esteem (Lee 2002)

Similarly, in an examination of frekdthd help seeking, Addis and Mahalik describe the body of

|l iteratur-seeehki mgnas emeakbkparsi kai gg loy pc o meeins to f
nationalities, and ethnic and racial backgrounds seek professional help less frequently than do
w 0 mdAddis and Mahalik 2003)ey also examine how geoldesocialization may

influence whether men choose to seekdéeamibing both masculine ideologies (e.g. belief
systems about being male) as well as masculioke gendert (that is, negative consequences

of adopting a particular masculine ideology). They argue that actions surrounding help seeking
includingami t ti ng i nadequacy and relying on ot h
about the importance ofrselfl i ance, physical toughness, an
identify several questions that influence whether a man migt a$lefer inelude whether

the problem is considered onormal, 6 whethe
will be opportunity to provide reciprocal help, whether others will react positively or negatively,
and whether anything will meedair lost by asking for help.

Indeed, these patterns emerged within the homes | studied. | saw two distinct patterns c
help seeking. The first, which could best be described as a pattern of learned helplessness, an
most frequently used by femdie were in the study, is one in which houseimoédkasely
asked someone else for help, or else gave up on a problem in hopes that it would resolve itself.
This was the technique used by those most intimidated by technology (includindyjJanine Dunwo

Deedra Lithonia, and Eileen from the pilot study).

For people with a higher sense of technolegfitehsglithey would attempt to either
read manuals that came with devices or tinker with items. If these approaches did not work, the

first stofor getting technical help was the Internet. Study participants described that when
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l ooking for information about how to setup
either go directly to a manuifclaenging,useialyd s hom
typing in phrases such as ocanon wifi prin
were not particularly discriminating about which search engine results they used; when | asked
them which technical help forums they grefiyecould not name which ones they visited. All
technical help forums looked the same to them. The only exception to this situation was when
looking up product reviews; in this case, cnet.com or about.com were most frequently seen as
trustworthy reseces for this sort of information.

If these sdiklp approaches did not work, the next step would be to leave the item alone,
usually overnight. After leaving the item alone, the householders would try again, give up, or
reach out to others for héfien in the study were far more determined to figure out problems
for themselves rather than seek help from people. The women were far more comfortable reac
out to family members, coworkers, knowledgeable friends, or students/teachems éhthey were
academic setting), nevdas fortstsida leelp; rather theyasgemeadh a t
far more determined to figure out problems on their own before admitting they needed assistant

Just as in thkelp at Hostady describedin@hapr 4, hel p from onebod
was typically preferred over help from paid technicians or manufacturer help lines. However, if
one was available from the social network, or the problem was perceived to be one that membe
of the social netwodkill not possibly solve, at that point, householders would then seek

professional help.

8.1.1. Patterns of Help Provision

In this study, | was also interested in learning more about frowigkjpeto others within

their home, as well as to otherepiheyl knew. Householders overwhelmingly reported that
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they assisted people who were older and new to computing. As described in Chapter 6, Steve
Janine Dunwoody would assist their parents with simple tasks such as using Facebook. Roy
Marietta heldea friend new to computers set up their email, and would assist an elderly uncle in
another state with using communication tools such as email and Facebook. Jamar Lithonia as:s
his elderly aunt, who had vision problems find ways to use aveaysphtdrrmet her needs.

Spencer Concord, although he did not enjoy it, would provide technical assistance to his mothe
well as his fianc®eds parents. He describ
commitment to his family, but alsmdete did not like to see nice computer equipment being

treated poorly.

8.1.2. Female Technical Leads

Literature in social psychology suggests that there is a difference in how men and women provi
help. According to the literature, women are morefdikeigéchelp with the daily, mundane
needs of others, particularly with people whom they-tearerielagonships. Men, in
contrast, are more |ikely to engage in oOohe
themselves personally, and sa@nsoin crisis; men are also more likely to engage in
ochivalrouso6 behavior, where t(Baglyandatt end t
Crowley 1986)

In the houses in which females took lead for computarcedatks (Austell,
Cascade, Decatur, and Woodstock), these occopgadidiplate in helping outside of the
home, e.g. performing routine odigital hou
people unsolicited help. Althougitdite from psychology suggests that women are more likely

to engage in mundane sorts of help, what makes mundane, routine technical help different? W
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this pattern emerged is intriguing, and worthy of additional study in the future. Is it perhaps that

providing help to people outside of the home is a form of digital chivalry, a distinctly male activit

8.1.3. Being on the Receiving End of Family Help

Participants who were on the receiving end of family provided help, however, were not always
positive aboutette experiences. Most vividly, Nyree (Pilot study), described how she did not like
it that members of her family would upgrade and clean up her computer for her. When her
husband and son performed routine digital housekeeping tasks, they wilyutdrmadyverten

things such as Internet browser bookmarks or shortcuts that she used to navigate her computel
the Internet. Despite being very cautious of protecting herself from dangers on the web such a:
viruses, she did not understand the purposiyotssed necessities such as software

upgrades. Instead, she wished that systems were not upgradechdyrtbatéestegersiins

she was perfectly happy with older versions that she knew how to use.

Similarly, Spencer recounted a somewhaatgperience when he installed the Tech
Clips software on his motherds computer du
the software was for, and every time her computer booted, Tech Clips would start when Windo\
booted up. She becargeyand frustrated with this situation; she found the software popping up
upon booting to be annoying, and demanded that Spencer remove it after a couple of days.

The perspectives of Spencerdés mom and N
compting experience bdftesuch as automatically upgrading software or providing new ways to
give and receive fiefpay not work well. Instead, those who would benefit from software
systems for the provision of technical help may, in some way or asudded bepese

systems will be of use to them. Similarly, it also suggests that ppopleiwigalamecal
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help may be well served by both understanding and respecting the needs and preferences of p

who do not share the same techriaalasm or expertise they do.

8.1.4. Divorce and Family Technical Support

When the structure of a family changes, technology maintenance practices and resources for a
may change, too. This is another point worthy of discussion. Statistics on marriage and
cohabitation show that nearly at least a quarter of all marriages in the United States end in divo
within five years; couples in second (or later) marriages, minority couples, as well as unmarried
cohabitating couples are even more likely t¢Bsalinlgit and Mosher 200hen these

relationships sour, it can affect technical support practices in the home. Given the frequency at
which relationships dissolve, these sitmatydoe considéradthe long tefinto be both

normal and worthy of consideration when designing systems that support home technical
maintenance practices.

In the Cascade home, Viola relied on her electrical engineer husband to perform comput
and eleémnics support. Because he was always available to fix problems, whether mechanical
electronic, she never had to think about these issues. When the couple divorced, however, suy
practices within the home shifted. Viola and her three dhtmtdakesdmathe technical work
that the father had previously provided.

For instance, Viola described to me how she had to learn how to install speaker cable
wiring on her own, because she did not have anyone else to do it. Although she had never
perfomed the task before, and thought it was intimidating, once she actually tried it, she remark
that it was much easier than she had perceived it to be.

The middle daughter, Keisha (18), took on responsibility for setting up and maintaining tt

wirelessomputing infrastructures after the divorce. Keisha was the most logical choice for this
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role and fell into it; when the couple was married, Keisha would follow her father around while
he was fixing things (electronics or otherwise). When shaishasteweduld ask questions
about what he was doing, and sometimes patrticipate in the tasks as well. Thus she was the mc
prepared to take on these tasks once he was no longer in the home.

After the divorce, the father still served as a techencal tefitie daughters. The girls
would phone him for technical advice. Keisha remarked that for sordeafche post
maintenance tasks she did, her father would coach her over the phone of how to do them. Mor
recently, he also helped her sedaeti@top for college. Viola, however, excluded herself from
this resource. Her daughters served as a
for help directly.
What these statistics about family structure, as well as thektme@Gascade home suggest,
is that when thinking about how to support families engaging in technical support, it is important
think about how to support transitions in who provides technical support within the home in
situations where a fplpviders no longer available for whatever reason. However, it also
suggests that shifts in family structures may present opportunities for householders to become
confident in engaging with technical infrastructures, as they may be forced ®ibe in situation

which they have no choice other than to learn and become proficient.

8.2. The Home Technology Ecosystem

In this section, | describe how the study households acquired computers, modified them as
appropriate, and dealt with technology at the presunisdifend/olel also describe steps

householders would take to maintain technological order within the home.
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8.2.1. Acquisition Habits

Technologies within the home are acquired for a number of reasons; the most common reason:
householders purchased new ecsnpete due to planned replacements every so many years, or
due to life events that dictated additions of new technologies (e.g. goiyio llege).
responsible for decisions about technology purchasing varied among the homes; in some hous
compters were jaintly decidgulirchase because of their expensiveoih&ss, occupants
deferred decision makingstogégerson For example, in thighoniand Pilot (Nyree)
homedhusband&lected which technologies to purchase withongdbasuliives, as the
wives were largely uninterested in thisdsmismimaking

Intuition might tell us thatuseholdeage responsible decision making about the types of
technologies theanter their home. Howeveoumtesintuitive pattermeerged in this study:
Householders are not fully in charge of selecting devices that enter their technology ecosystem
and do implicitly make crucial technological decisions for them.

For examplee¢hnologies entered homes due étir(s®mappropriatgift giving In
the Smyrna home, Jessica had received expensive electronics selectdthéyehgiftiather
whilehigh qualityvere often too advanced for the purposes she needed; most recently, she had
received a professignadle digital camera and lens set, whicheyasdanghotography
abilities.The only way she could make use of the camera was to let a photography guru friend
borrowit Si mi | arly, in the Decatur home, the <c¢ch
grandchildren computers and other electronics for birthdays and holidays, even though they did
ask for or necessarily want them. Wathm gift giving can also bring technologresnibiat
used muchlamakithonidought his wilkeedradigital masic player agi#, but she refused to

use it after trying it a single time and getting confused by the interface.
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Acquisition of home technologies can also be opportunistiminoraggevhere
employeprovided laptops were used (Sr@aseg), the users had machines that were
standard issue from their workpldoaseholders also, at times, took-off tastnologies
from someone else. Adkissielteceived an old laptop from her father when he upgraded his
own, and in tlWoodstock o me, t he coupl e took in a malfu
thought was beyond reggiindy, an adult education teacher, brought the laptop to her school

and had a technically skilled student fix it for her so that it was like new again.

8.2.2. Device Lifespan: Longer than Expected

Once devices enter the home, they may have a longer lifespan than eitectesndn the
Marietta homes, for example, household finances explicitly dictated when purchases occurred;
gi ven bot h h egua dhh@me seurcesyraat estatesalesimortgages and contract
work respectively), the homes rarely made electronics puothasé®mes, occupants
waited until their computerds performance
timeto purchase a new machine.

In the Dunwoody and Marietta homes, the householders also held a strong regard for
devices that labey chose to fix rather than discard items, and took time during the interviews to
discuss stepgey hathken to keep itenm working condition when others would have thrown

them awayFor example, at the Dunwoody home, their laptop fell off a piece of furniture onto the

floor, destroying the LCD. With the helop
intoaddesktopd machine that (qui.tTeendblet er al | y)
wireless internet on the new oO0desktopd6 mac

antenna (which had run through the section that was destrdgeld} emthstapttom of the

desk.
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Figure 8.1: Laptop reborn as desktop

Figure 8.2: Making Wireless Work
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At the Marietta hegune stayirgayobch with exestend aandhpotentiav o r k
clentsRoyds approach to maintaining his |ist

from his previous |job as asynchooeizeaperlywitbni ¢ r o
his computer, btutvas permanently perched atop his desk in a charging cradle. Roy was plannir
to upgrade to a smart phone eventually, but given his somewhat irregular income stream, he ws

not in a position to upgrade to a new phone and get rid of the PDA.

Figure 8.3: Roy (Marietta) relies on an aging, brokenPDA to manage his home
business

Karen and Roy in Marietta also took time to discuss the preference fdastvgntefoag
extended into other areas ofithesrThey showed me antique furniture they owned and loved,
and Karen, who was previously married before she met Roy, described to me how technology

played a role in their engagement. As an engagement gift, Roy gave Karen a 486 computer,
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because heutl notafford to purchase a diamond ring nicer than the one she had from her

previous marriage, and o0at |l east this way

8.2.3. Antiques and Technological Graveyards

Even after usefulness faded, householders kept old comptri@ngcandtbia the home.

Although tlse devices may be virus IaEsimg pieces, or otherwise malfunctioning,

householders kept them within the house, typically-maslosed o0 devi ce gr avey
devices weegther held onto because afngenal value esnainLithoniad e scr i bed it ,
was my baby that we nheldexierdsivedigi@lmusic libearies, @orthadt r y
important data that one day might get transferred to a working machine. It should be noted tha
howseholdedid nohave any specific plans of when or how they would transfer this data; it was

just describedsasnething that would happen someday.

9

Figure84:. The fAComputer Gr avikegascaddiome n t he c |
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Finally, in the Decatur home, Jillian described that she intentionally kept boxes filled with old
technologies stored away so that when she had grandchildren, she could show them technolog

heirlooms.

Figure 8.5: Technology Heirloams; old film and digital cameras(left) and bag of
cassettegright)

8.2.4. Maintaining Order and Neatness in the Home

Prior worKGrinteret al2005)escribed how householders to steps to hide cabling and
components associated with computers andslébiedmiciseholds in my study provide
further evidence for these pracilibesamilies in this study also took steps to conckeal cords
the Smyrna/Concord house, this choice was pthginhatice was for sale at the time of the
study, and theeal estate agent strongly suggested that they hide away any computer clutter
Hence, the room in which most of the computing equipment stayed was immaculate.

In the Dunwoody household, Janine and Steve had, at some point, reversed the location
the ving rom and dining room in their older sulhabse. What har@viously been the
living room, prewired for cablebBé¢ama formadinng room. Conversely, the dining room
was converted intiovang roonthat was home to a large televidiehardware for the cable
modem remained in the (new) dining room. Janine, however, hid the hardware under a buffet,
with jugs of various sizes artfully arranged around the computer components.
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Figure 8.6: "Fantastically Hidden...You have to know where it is"

Providing wiring for cable televismnimth e f or mer di ning room pro
dad, an electrician, wired cable access for the television, and hid the cables under painted trim

down the wall, then stapled the cable to the baseboards.
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The ablewas
hidden in atrim
piece painted to
match the wall

Once exiting the trim,
the cable, white in
color, was stapled to
the baseboard

Figure 8.7: "We actually had to drill a hole to get the cable in that room..but you'l
never find it"

In contrast, Adridustellived in a rented apartment and could not make modifications to cabling
or her wallsHer cable modem and weetager were on the living room floor, with wires

running from a cable jack behind a TV stand. As Baby Nicky began to walk and explore, she al
developed a habit of pulling cords out from the cable modem and wirelgss roatar 6 s

solution to thisgblem was to place a baby bouncer that Nicky had outgrown over the equipment

so that she could not access it (the bouncer was too heavy for Nicky to drag out of the way).
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The cable modem and

wireless router were placed
under a baby bouncer to
prevent a toddler from
disconnecting any cords

Figure 8.8: Strategiesto Hide the Router from Baby

8.3. Blending of Work and Home Computing
Inhalf of thbomeshe boundariescoimputing abime and computing at work fefetad

Jessica Smyr8penceéZoncordand Viol&ascaddl usedomputers issued by their employers
intheir homeand used them for leisure purposes in addition to while skspants of the
Decatur and Marietta homes rarbasedusinesses from their computers, which presented a
wholly different set of challenbes implications of lax batied between work and home
computing has been uimdestigated in prior literature of home computing environments, while

prior literature notes that people use computers for telecommuting, prior work ignores how
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business computers used af lamweellsathe presence of small businesses run from the

homé@ impact home technical support practices.

8.3.1. More Support is Available

The benefits of having an empleyed computer is that it typically also includes access to
workplace helpdesk resources, whichieveed as more helpful than calling a public technical
support line (e.g. Dell, Comcast, or Microsoft). Forinsta@ascédds c ompany had
service where she could call for help, and using a piece of support software installed on the
computerthe technician could relydbe her computedessica Smynwao traveled
frequently for her job as a corporate continuing education specialist, also relied heavily on callin
her workplace helpdéskeé had a computer probBath of these empiseyead contracts
with dedicated helpdamkpanigeandviola and Jessica found these setwcestremely
satisfactory and helpfidrporate helpdesks, in contrast to custovie lines falf
customers of a brand, have distinct advevitdegéseir workloads may be just as high, they
have more homogenous clientele, and likely have repeated contact with the same clientele ovel
time Thusit ismore possible to build a personal relationship between the technician and
customer, and to kntwe preferences and habits of the person seeking help. Furthermore, the
machines these technicians are servicing are far more likely to have standardized configuration
well as utilities allowing for remote access by technicians.

What islso importato note is thaaving access to this high quality workplace helpdesk
is a safety nélessica and Viola could both ask questions without perceiving that they were puttir
an undue burden on their helpers; if their preferred helpers were bablepthamatraly
could call the helpdesikrthermore, for the people within home who provided help (e.g.

SpenceKeishaand Kassandra), they experienced situations where they intentionally neglected t
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help Viola or Jessica, because they knew\ytditinhtiigure it out on their own, the women

ould choose to call the employerds hel pdes

8.3.2. (Lack of) Control Over Configurations

The availability of workplace technical support was not all positive, though. For instance, the
t echni ci & oompaaytwoulypicalyneege taptops to standard company
configurations whenever problems occurred, rather than spengingoh&itionéhe actual

problem Spencer found this approach to tech support frustdatimmptiave a better idda

what he could do.

There maging of Spencer &8s daoang this siudPnhias e s p e
employeissuedhachine, Spencer had at some point imttatiddmanagement software.

When the technicians at his offifoaged the olaneseveral months ago, it erasadttherk
management taold all of its saved settidgsng the course of the study, when he tried to

change his network configuration or install newearebledk devices, Spencer had to find
workarounds to ri@ving the software he previously used, and could not remember some of the
settings that he had stored within the network management software.

Spencerd6s work | aptop also illustrates
home. Since Speroeid access his workplace network via VPN from home, his employer
required the use of restrictive security softwasecurityssuite preventethy types of
networkenabled softwaiecluding Tech Clips, from properly functivvinen the security
suitewas enabled, Spencer could not create or watch video content okldwekeC]ips.

Spencer, who was very technically enthusiastic, quickly figured out that the security suite was a
issue, and found a temporary workaround; he could disdéieatsee videos, though he

would have to remember to turn it on and off as needed.
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8.3.3. Being Available: Special Considerations for Home Businesses

In the Decatur and Marietta homes, the occupants relied heavily on freelance contract work to
supplementdhr incomes. This meant they were concerned about hawvmrtgialyvagsess to

email and computers in order to be in contact with existing and potdntarticeids, for

Jillian Decatur, Interoehnectivity was an important agpedbusinesshe sl theriternet

to communicate with clients and deliver finished produwsd to having working

connectivity trumped desires for upgrading or making changes to the network; in fact, other
occupants of the home were highly retuctearge settiogsnstall devicesorder to

prevent disruptionsthatcdu have a negatsinese | mpact on Jil

8.4. Managing the Network

In this section, | discuss challenges that arose fnatwaké&tjcompatihg homeFirst, |

disass householder understandings of how to interact with infrastructure (rategr than end
facing) hardware, such as wireless routers, and how digital housekeeping practices may result |
difficulties witreconfiguratimeurring gtoints after initialstallatin Secondly, | discuss how

security mechanisms in wireless networks present challenges to technology maintenance in ho

settings.

8.4.1. The Web Browser as Network Interaction Interface

In every home exdelatriettandPilotEileerwireless netwks were installed prior to the study
In every case, someuti@rthe home had installed the net®@edpite having setup wireless
networks on their own, householders showed little understanding of how to reconfigure the

network (excluding Spencko worked as a database administrator).
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What makes network reconfiguration so probleinsaticonsumgrade wireless
routers typically use a web browser as a mechanism for accessing configuration details. If a pe

wants to reconfigure his orcheer, the stepsHigure 7.10uld need to be followed.

1. Open a web browser
2. Type in an address suuttpa$192.168.1.1into the URL bar
a. If this address does not work, try other similar addresses: 192.168.(
192168.100.1, etc.
b. If unable to guess the address, search online for the router model
c. Keep trying addresses suggested by the web search results
3. Once the router homepage is found, type in a username and password to &
rout er &8s c & rafprogessithatpdssibly alsb eequaras oing throu
iterations of entering potential username/password combinations)

Figure 8.8.9: Steps to Access a Wireless Router Configuration Page

Using the @b browser as a mechanism to interact with the wireless router is not intuitive.
For instancdamakithoniaRoy Marietta, and AdAasteltlid not understand that the browser
was the mechanism by which one interacts with the router. Thésaicarany
probl ematic for Adrian, who |ived in a | ar
unsecured, and although she wanted to lock it down, she had no idea how to put security
restrictions on it. Her network had severe problasiosmétss and instabititglikely that
other people within her building were using her connection without her permission. During the
study, she tried to put a security key on her network as one of ttwutdskafigure out
how to do so.aker than opening up a web browser, she thought the router could be accessed
through the Windows Contr ol Panel , which i
Even if one knows that the web browser is the portal to interacting with the router

knowing which address to type can be a secondary source of problems. Manufacturers do not

standardized address (or even better a memorable addreps/sucieaselessroujer
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http://192.168.1.1/
http://homewirelessrouter/

CindyWoodstocwasunabl e t o figure out the correct a
she needed to type in a string of numbers into the browser toolbar, but when 192.168.1.1 did nc

work, shdid noknow what to do.

8.4.2. Digital Housekeeping and Software for Network Mainagement

Standalone pieces of software for network management can offer a more familiar way of interac
with configuration mechanisms, but digital housekeeping practices within households might res!
in further sources of difficUfiyr example, $er Concord, who used a laptop provided by his
employer, had installed a standalone utility (likely the Linksys Easy Link Advisor) on his comput
when he initially setup his network. However, in the time since the Imitiad setapnp | oy er 0o
grouphad reimaged the lap®pencer, who was an avid computer hoblpyasteptse
enough to figure out how to configure his router manually, though he said that it was time
consuming to remember passwords and other settings that the utiliy himal stored f

More broadly, however, Spencerods -exper.
based utilities for network management. During the course of this study, across all of the home
householders performed a number of digital housekeémangdatd endanger the longevity
of thirdparty utilities for network managergesh overperiodas small as three weeks, they
|l i berally added and removed software (incl
me mor y 6 on .drsome casas,theyevea refermatted their computers (or, in the
case of Pilbtyree, someone else in the house chose to reformat a computer on her behalf, and «
not pay attention to what pieces of software were installed).

Although software packihgesre used to manage network may work quite well at initial
points of installation (c.f. reports of usability trials of the Linksys Easy(EimoAsdvisor

2007), will they be available in the long term, given digital housekeeping praétihest observed
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because a piece of software is instahethdeesthat it will be there when there are needs for
reconfiguration. In particularthird pagt (another householder, a friend, a workplace IT
group) reimages/reformats a machine, he or she may not know or remember to reinstall

aftermarket support tools.

8.4.3. Wireless Network Security

Security mechanisms for wireless networks caused two méfitiyyeEicftdirthe
MariettandDecatimomes, the householders had firewalls enabled on their wireless routers, but
did not know that this capability had been enabled. When they tried to install new devices onto
network, such as the wireles® fframe and wireless printer we provided during the study, they
were unable to get the devices to connect, but could not figure out why until we (the research
team) cooperatively investigated their wireless router settings with the household members.
Wireless router firewalls are rather silenth@neeenabledt iseasy to forgabout them.

Even without firewalls, simpléremtication mechanisms for home networks, such as
WEP or WPA keydsmffer a number of difficultiesthe housetsl! studied, the person who
setup the network was theam@yho knew the networkikewen in cases when the key was a
memorable phrase such as a home phonéMuynibees this matt&i@t knowing the
network key shuts out householders froipapagdim maintenance taskg;devices cannot be
added without the assistance of the person wthe kegwthus preventing some members of
the household from becoming independently able to add items to the network.

Furthermore, when interactingtwthe wi r el ess rout er 6s web
householders were, at times confused about the differencerbaterckeoniepage pamsavord
thenetwork key/network paswdnd;two authentication mechanisms were wholly separate

conceptwas nodlways obvious.
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Finally, in what best might be described as a freak anomaly, in the Marietta household, tl
occupants were unable to complete the installation of a wirelesabietiyaikto frame

provided by the research team because of anmgrerfactin the device.

Enter WPA Passphrase

Gl
7 I 13 13 I
o v [ o lr o Lo IS Lo ls

5'49' il
= o

AL

Figure 8.10: On the HP Smart WiFi Photo Frame, it is impossible to enter a
network key containing the letter Q.

The photo frame used in this study (an HRi$HRitbto Frahbada small problem that had
apparently slipped past the manufactureros
we usedin the screen for configuring access to the home network, the keypad was missing a let
of the alphabetlissingfra t he k ey p a dInplaceof the Qouagai sécant instaqré
ofthd e t t Withoubchaiging their network password (which the householders could not
figure out how to do), the occupants of the Marietta home could not completgethe setup of

photo frame.

209



The implication of these findings is that paasegsecuniyechanisms lead both to
confusion as well as knowledge silos that prevent egalitarian participation in home computing te
In the context of home settings, altematikranisms for authentication, such as those based on
physical security rather than remembering passwords or kegbdsystieen for exchanging

router configuration mechanisms based on 0

(Yang and Edwards 20@5) provide more usability while maintaining a similar level of security.

8.5. Summary

In this chapter, | described the resultBarhtheFatetion Studg,which ten homes

participated in a thuweeek long study in which they interacted with new and existing information
technologies in their home, as well as a customized piece of sttalarelipatiedh was

intended for facilitatimformal technical support interactions. What this studywasovered

not a onsizditsall solution to technical advice sharing in residential settings; instead, what
emerged from my work washadescription of how householders acquiretEnieas,and

configure them over time, and seek help when probléneotwichapters describing the

Family Facilitation study, | explained the ways louwggbblders appropriated a tool intended

for the provision of technical assistandemntiaésettingsheydid not use this tool as | had
expected; they instead invented new ways Furikerinoresituations in which they were
reluctant, struggled, or chose not to use finevidel a more nuanced perspective on the
challengesdchapportunities for supporting informal technical support bcthatiesmaining

chapter, | discuss the broader implications of this dissertation, limitations, and opportunities for

future research.
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9. DISCUSSION AND CONCLUSIONS

In my dissertatiasearch,identified four primary sources of confusion and difficulty associated
with residential computing infrastructures: (1) generativity and statefulness of home computing
technologies,) (he(relative) invisibility of home computing infrassu&utiee experiences
and expectations of residential computing infrastructumd4istirs lack of coordination
between stakeholders involved in the upkeep d@ilresidpating infrastructures.

Through multiple empirical studies, | investigategts in which householders cope
with these difficulties, includingnelgf as well as requesting help from family, friends, or
professional technicians. | discussed how technical help in residential settings is highly intertwi
with social rolesalso discussed how steps technical experts take to maintain their presentation
self affects the quality and quantitysadiepmay receidased on my initial fieldwork, |
designed a technology probe called Techh@lipsftware systxmpiored the role in which
sharing of technologg | at ed i nf ormati on by awoodldflagr peo
in reducing the burden of providing technical support, while simultaneously increasing the quali
of support experiencetherconducted a study in which ten families not only used the software
and invited their friends to try it, but also completed a set of common computing setup and
maintenance taskhis study did not lead to a delrgrorio the problems of technicatad
sharing in the home, but instead provided explawatgmobleins with technical advice
sharing and home technical maintenance persist, despite theskzekéhathelpgipers

both report dissatisfaction with the status quo ohharaksiggeport.
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9.1. Lessons Learned

The deployment of the Tech Clips software in the Family Facilitatiod atuilgt giattce

have been considefadiae Householders did not use it much, and when they did use it, they
did not like itThe sftware did not seem to reduce burden, nor did it facilitate the reuse of
information for technical assistance in thénhthiaéollowing sections, | discuss lessons learned

that apply to folleon work

9.1.1. Technology Probes vs. Controlled Studies

Whilel initially set out to understand the roles that software for giving and receiving technical
assistance can help witbfetfcy, confidence, and reduction of lnaydstndy instead ended
up being much more effective for uncovering informatranaatioulation work required to
maintain home computing infrastsictateosaninterventioimeavy technology probe
approach to the reseaitht every choice in research design has tiageoftfsular, the
technology probpproacmadet exceedingly diffictdiseparatsonfounding variables. For
instance, | cannot say, for certain, why participants experienced changes in confidence during t
study.Was it due to trying out new ?asles it because they recedasdurances from the
research team that teeydomplete the ta8kVhat role did the software specifically play, if
any? To understand the causes of confidence changes, | would recommasagesoniducting
followup stues.

Tech Clips, while on one hand@simie system provided a nuoilvapabilities at
once | would suggest conducting additional studies with mooogsmmaesions of the
software; for instance testing versions of software that provides capability fevasetiving text

messages usrgideo messages, anonymous messages versus attributed messages, and so on.
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In evaluating these revised software artifacts, | would als@\Bedysindy design, in which
therevisesslof t war e i s onl y us €ldis studgesignwauldh&pwittp o r t i
untangling confounding variables, particularly to understand whether confidence changes are d

the software or other factors.

9.1.2. Participant Fatigue and Study Duration

If | wereto do this study or a similar one in the futuhén@hevbuld pay more &itbe@rto is
the timing of task&/hile seven tasks bplitveetwo people is reasonable in a week, having
eleven tasks per participdiné isecond and third weslss in retrospect, an unreasonable
demand. This approactwintmed participargspecially those with the lowestfssty at
the startg(g. Deeddaithoniand Jani@unwoody)In fact, in these two hqrtiespeople
who took #technical lead in the Boailed me to discuss how their spoused couniglete
tasks because there were too many and they were too difficult.

If | wergo do a study such as this one again, | would do twinsthing®uld reduce
the number of tasks per w8ekondly, | woutttreati®e duration of the studiis would
allow the tasks to be spread across geloogi€rurthermore, it would assist with rapport
building. The three week timeppaad to be a bit shgrtst agamilies were becoming more
comfortable ang@ening up about their expesenaeays they had not at the begihaing

study ended.

9.1.3. Expansion of Demographics

The homes | recruited were primarily families with children who were 1ohyioeegei
the terhoms (PiloEileen, Pildlyree, and Cascdde) teenagersadilt children
Furthermore, | did not make any special effort to recruit people based on their financial situation

while it became apparent during the study that disposable income (or requiring Internet access

213



order to do freelance work) was wtaktter and how technologies were used, maintained, or
upgraded, | did riake any special steps to recruit participants of different income brackets or
income sources (e.g. freelance contract work vs. steady corpohaie] wankid

recommend cormting a revised version of the Family Facilitation study with a more diverse set o
families. That would include families with no children, withiteehdthildren, as wak
familiesindergoing changes in structure (e.g. divorcing, haviggelataldenove in). Since

financial concerns bubbled up as a factor that influences technology practices in the home, | wc

also suggest conducting additional studies that control for income levels of participants.

9.1.4. Alternative Recruitment Practices

Inthe Family Facilitation study, | relied on having householders recruit family and friends
themselves to use the system. This approach revealed difficulties that mighwpté out in real
studiesfor instance, help systemstdiostall themselvad aomeone will have to do the work
to get helpeekers set up so that they may receive remote help.

On the other hand, this approach also left participants with little experience actually
interacting with people in the Tech Clips system; few peéaplbgdineason to participate.
An alternative method of recruitment may have been to recruit pairs of homes to be in the study
such as was the case in the Pilot study, when Nyree and Eileen were working on tasks
simultaneously and connected to ome Bordtie duration of the study. The downside of this
approach is that it would not matelaedlpractices (rarely are people simultaneously installing
the same tlgs remotely at the same time).

At the very least,a studiyturethat involvesamiiting remote participants, | would pay
more attention to collecting log data about people who attempted to join, but quit during the

installation process. Unfortunately, the web server logs for the site hosting the Tech Clips softw
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used a rotatirghedule for log managemoehithe three most recent daysavarkable for

perusalThus, by the time | realized that people may be experiencing issues with downloading tt
software, the logs that might help me better understand the situatoly gene alsecondly,

| would also instrument the acétauch that a notification woskhb& the research team in

situations where someone started to install the software but quit before toeniplstthtion

9.1.5. Technological Infrastructure

Robgtness of technological infrastructure was a repeated source of fthstrBicim @litis
softwareFor instance, the homes experienced a number of problems with recording streaming
videos, either due to computer platform or network qualiyessude.rebuild video

infrastructure for Tech Clips, | would use an alternative to the streaming video technology (red5
an open source version of Flash Media Seryv
recording capabilitiéglditionallyin the video recording user interface, users could only do one
thing: record a video.cRarticipants could not edit, delete, or annotatetbostestispect
thatconcerns of not being ahledo a video mistake might have deteyeed usad

recommend that future pieces of softwarerstgajpiony and alteration of content

Additionally, support tmmputescreen captureinclusion of still imagey also have been a

useful adtibn.

9.2. Looking Forward

This dissertation revealed@jive the variance of practices, confidence, and beliefs of
householders surrounding teciinblteghains a challenge to build syisé¢fiesilitate the

provision of technical help in residential setioigsg forward, | see several opporfonities

future research in these areas under four genres: (1) support practices; (2) connecting people; |
getting the right information; and (4) security intuition.
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9.2.1. Support Practices

Althougmy study uncovered a broad swath of information aboutctiggsart gfra home,

many of which have not been previously reported, | see three areas inpaieisbaialow

would be especially useful. These three areas include understanding the impact of life events ¢
support practices, conducting mdepilstudies investigating the boundaries of work and home

computing, and studygjegder differences that may be present in technology support practices.

9.2.1.1. Life Events

Life eventssuchasadiwrce; hi | dds move to col | Bygheft, or tt
the technical support structures that people have in their lives, and the ways that people use
technology at honWwhilemysuggestkat these life events alter prattieesare few

technical or social mechanisms to support peoplealdthytpobblems they experience during

these eventdlote that there igsting research investigating how ystsallenology to

communicdeing disruptive life evdittie work studigsw disruptive events change practices
surrounding the carel maintenance of the technologies used within the private sphere of home
life. Futureesearch mayamine how to account for the implications of family changes on
technical assistance, as well as the design and creation of technologississystbrasidthat a

account for common life disruptions.

9.2.1.2. Work vs. Home Computing

Similarly, my study showed situations iwaicomputing infrastructuaasd, support

routines used by corporate IT grampffechomeomputing practicésowever, thdata |

have about this intertwining is limited; future work maypfalitmempirical studies both of
additional eagsers who rely on a blend of work and home computing, as well as the IT workers

who support these users.
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9.2.1.3. Gender and Support Practices

In the posgtilot homes, four relied primarily on women as technical leads in the home, and the
other four relied on males as technical leads. There appeared to be differences in how female
male leads approached computing housekeeping tasksfor ithetdraraethe females in this
study did not go out of their wayowibatdo od
all, do males and females differ in thethaittérand beyemaime digital housekeeping

efforts? The work | hdmee thus far only provides a glimpse into possHbiasgeinder

differences.

9.2.2. Connecting People

The second genre of topics in which there are future opportunities for research are in the domal
connecting ped@ee three possible ways to coemglet who want to learn more about

technology: development of new informal computing education programs involving use of
software such as Tech @lipgiding scaffolding mechanisms for problem explatia¢ion, and
creation of technological systersanh@innect people who are simultaneously trying to learn

about computing or setup equipment.

9.2.2.1. Informal Computing Education

The Tech Clips software appeared to be most successful when participants had an audience th
responded to them, as well asiancaucbnsisting of people with a similar ability level and

similar interests. Could remote communication systems similar to Tech Clips be a tool used for
informal computing education? For example, if we paired novices (e.g. older women who do nc
know mich about computers) in small groups with a moderator provide a more effective or
engaging way to increase computing literacy among populations thaitritiesyibicddgn

it comes to learning about technology?
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9.2.2.2. Scaffolding mechanisms for explan@ain of problems

When | was conducting the pilot study, | provided additional functionality in which participants
could get assistance in structuring their help requests; | developed this functionality based on
guestions used in reference librarianshiphiariattempt to help people clarify what, exactly,

they are trying to aslowever, the pilot participants did not use this functionality, so | removed

it from the system. However, | do believe there is a role to understand how to help novices
structue questions in ways that are more likely to elicit a response; in particular, this sort of
assistance may be a way to reduce the burden of providingseelke @swalid be more

likely to provide information in ways that are useful for thedeelt pray also be of

particular use in Internet forums, in which potential responders may not have enough contextua

information to help with solving a problem.

9.2.2.3. Chat With a Purpose: Remote Technical Help Dates

One of the limitations of Tech Ctipet ithere is a mismatch in needs; those who are asking for
help are not necessarily the same as those who are interested in providing help at a given point
time. Is there a role for systems that could pair people who are trying to comgéte the same t
e.g. to have them g o?0Onecouddinagine sngysteen thateembtelyi ¢ a
connects people who are simultaneously trying to install a certain brand of printer, use a photo

editing program, or do something else.

9.2.3. Getting the Right information

The third genre of future research stemming from this work imfoivestitiet people
seek when looking for technical help. These opportunities include mechanisms for assessing q

of technical information online, mergingtdooe smaland largscale sources of knowledge,
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and understanding the ointuitiondé that peo

of websites.

9.2.3.1. Assessment of technical information quality online

Participants in the Family Faeflittidy reported that they had trouble assessing information

they viewed online about technical topics. One opportunity for future research is to understand
more detailhengeople get confused when seeking technical information online, as well as
bulding mechanisms (e.g. browsenajithat can assist with scaffolding quality assessment

processes

9.2.3.2. Merging webbased content with locally generated knowledge

Family and friends can be an excellent source of technical knowledge, but greviakesnet also
a large amount of technical informationhatgmelevant and other information that is a
diversion from what an information seekerAmexetdsr opportunity for future research is to
study how to merge the bestfNmtdsHow can weaipport people in their attempts to

create and curldeallygenerated content (e.g. as | had envisioned with Tech Clips), but also
draw in the wisdom that can be found on Internet forums, technical help websites, or manufactt
product informatidimat sonline#or the Family Facilitation pilot study, | built a simple browser
addon for Tech Clips thatuld pustontent from websites into Tech Clips, along with an
annotation that explained why they were pushing the content intoHbe/systgia pilot
participants did not quite understand why or how to use this functionality, and experienced
technical difficulties with thisomdd Internet Explorer. Thus, | removed it from the system
after the pilot study; future research opportunitidsrabonderstanding how to merge content
from the web at large into ssnale systems intended to supporhwaitbéhold or cross

household technical assistance.
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9.2.3.3. Archiving Information

| observed Tech Clips being used as a secondary commuelicatigriechesth telephone

calls.One extension to this researchisto studghowt@t e t he equi val ent
phone call d in which telephone voice conte
archived in a way that it doeildsed for future refereiggestems such as these might allow for
better archiving and reuse of information, especially when coupled with a more intuitive user

interface.

9.2.4. Security Intuition

Finally, Wwencompleting tasks in the study, participantsd¢hat they relied on a sense of

Oi nt ui ti onvethetdbteust dov@doading wethgite camt@nbgrams off the web

While work in the usable security comhasuibked at trust issues and security indicators,

there remains work talbae in understanding the nature of intuition in security decisions, as well

as in how to design4vabed software installers that are perceived as trustworthy.

9.3. Conclusions

In this dissertation, | investigated the sources of and ways that patiptedrajgple w
complexity in the home, and built a tool to support people in their endeavors to overcome these
difficulties. | examined the problem of home technology complexity not just fronoa technology
usabilitycentered perspective, but throsmtieechnical approach that addresses factors such
as routines, rituals, and knowledge disparities between people who interact with residential
computing infrastructures.

In summary, the contributions of this research include (1) empiricalstagies of h
people understand and cope with vexing technology problems in environments lacking technica

experts; (2) the development of a software systems to facilitate technical advice sharing; (3)
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deployment of this system wwardd settings; and (4premendations for the design of future

tools for facilitating technicatdieipg between family and friends.
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APPENDIX A: HELP AT HOME STUDY MATERIALS

222



Students enrolled in the spring 2008 section of CS 6455 usedUkerfthi@nfzesapncesd

Evaluation at GeorgiaA®phrt of a class project, they intequiewddrbelpd-$edixers about

informal support practices. Based on whether the person identified as primarily a help provider
the appropriatevintee w gui de was sel ected at the stude

A.1l: Help Seeker Interview Guide

Use these questions as a loose guide to structure your intdhsew o K t 0 go out
guestions that arendt tcalar qubstion onlthe 8stifyour You d
interview subject answered it through a previous glsgstibgou hear something interesting

thatds not covered by the guide, follow up
OPENING

Opening script: | ©m gMyaameis 0o u 8 vaed langa seudedt t o
at GaTech. This semester, | am taking CS 6455: User Interface Design and Evaluation. As part
this class, | am | earning how to interview
how this interviewwillor k. We 61 1 spend about 30 minutes
you questions about your experiences getting help fixing your computer and electronics probler
|l &m interested in everyt hi ngaywhatavert@esto t o s
mind.

[use any of these as your grand tour question]
1. Tell me how you feel about technology.

2. Whatdos the worst experience youbdbve had
do to solve this problem?

DIY vs. QJTSIDE HELP
1. Thinking about cars, home repair, compatstiing really. In general, do you
consi der yoityrosuerlsfeltfod hpeeras oondoor do you p
for you?[If yes, how do you decide whether agbloisagjdil Yor sensésa?]

2. In atypical month, how often do you have computer/network problems?
a. How often do you solve them yourself?
b. How often do you ask others for help?

GETTING HELP FROM OTHERS
1. Tell me about the people who help you with problems witieyocamputer or
electronics.

2. Does ever help you fix your computer problems in person?
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[If yes, tell me about a time when you and ____ fixed a problen together in person

3. Do you understand what ____is doing when he or she fixes youobtenmer pr
[Why? Why not]
4. Does explain to you what he/she is doing?

[If yes, tell me what that experience is like for you]

5. Do you care about what is doing when he or she is fixing your computer problems?
[Why? Why not?]

6. Does evezlp you fix your computer problems by email?
a. If yes, tell me about a time when you and ____ fixed a problem by email.
b. Ifno,whynotf Probe to find out if they eve
didndt it wor k?]
7. Does ever helpfipoyour computer problems by IM?
a. If yes, tell me about a time when you and ____ fixed a problem by IM.
b. Ifno,whynotf Probe to find out iif they eve
didndt it wor k?]
8. Does ever help you fix yoyutenproblems over the phone?
a. If yes, tell me about a time when you and ____ fixed a problem together over the
phone.
b. Ifno,whynof?Pr obe to find out i1 f they ever
didndt it wor k?]
SELFHELP
1. What kinds @fstructioris either verbal or on pépdoes give you of how to

solve problems yourself?

2. Do you like reading manuals that come with electronics? If so, why? If not, why not?

3. Do you ever look for computer or electronics help online? Why/why not?

4. Do you ever call tech support lines, such as the line? [use a relevant example
based on the conversation so far, such as Dell tech support, Apple tech support, Comca
tech support, etc] Why/why not?

CLOSING

1. What would you do to changecbanputer/networking/AV/other electronic
equipment works for someone like you?
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2.1ls there anything you thought of that vy

3. Do you have any questions for me?

USEFUL PROMPTS

1 Tell me more about....

1 You mentioned X. @an explain that a bit more?

T What el se? Dondt worry about whet her it ds
1 Canyouexplainwhy  ?

1 Why do you think so?

1 You seemed a bit [hesitant/unsure/reluctant]. What were you thinking about?

EXTRA QUESTIONS

Youmight have trouble getting people to talk about their computer problems. Feel free to use t
guestions below at any point in the interview to spark discussion.

T

What steps do you personally take to keep your computers working? Here you can ask you
interviewee about virus/spyware scanning, backups, etc.

Let me pose a problem. You are getting a lot of popup ads on the computer and your
connection to the internet is really slow. What do you do about it?

| &m wonderi ng whaatoset upanew DVD mlayedwirelées§ y o u
router|other piece of equipment].

Do you have wireless internet access at home? If not, why not? If so, tell me about a time
when someone visited and wanted to use your wireless connection. [If Waded, probe:
steps did it take to get the person online?]
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A.2: Help Provider Interview Guide

Use these questions as a | oose guide to st
guestions that ar enaska particularquestion bnitre tistifyouy ou d
interview subject answered it through a previous question. Also, if you hear something interest

thatds not covered by the guide, follow up
OPENING

Opening script: | éviewegl.IMg mameg/i® U 6 v enda ayraestadeént t o
at GaTech. This semester, | am taking CS 6455: User Interface Design and Evaluation. As part
this cl ass, | am |l earning how to interview
how thisinteri ew wi I I work. Wedll spend about 30
ask you questions about your experiences helping your friends and family with their computer a
el ectronics probl ems. | & m his topic,eso feebfreest@d | n

say whatever comes to mind.
[use any of these as your grand tour question]
1. Tell me about the people who you help with computer or electronics problems.

2. Tell me about a time when your family or friends asked you far help with
computer or electronics problem.

3. Discuss the worst experience youobve
computer at home.

SELADENTITY/PERSONAL HISTORY
1. Tell me why people ask you for help with computer and electronics problems.

2. How did you gatged helping others with their computer problems? [Probe to
find out if people still find same enjoyment out of helping as when first starting, or
if their attitudes toward helping their family/friends have changed over time.]

CONTACT METHODS/FREQUENC

1. What 6s the typical way you get cont a
computer/electronics problems?

2. During a typical month, how often do people ask you for help with a computer or
electronics people?

3. If people do not live in the same household:

a. How famway do you live from ?
b. How often do you see him/her?
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c. Do you fix his/her computers or electronics oifiRnglis7about
routin@sare there routines/expectations when they visit?]
4. Do you ever take their equipment home with you to fix dven tpoe? [If
so, what determines whether you take things with you or fix them on site?]

5. Do you ever help with his/her computer/electronics problems on the
phonePVhen? Why?]
6. Do you ever help with his/her computer/electronics preohemhs by

or IM{When? Why?]

SETUP/TROUBLESHOOTING
[Note: If neces¥anycan repeat these questions several times to get a thorough understanding of

this person has had helping family and friends]

1. Tell me about the way setwip/install conputers/electronics for
a. Is it the same as how you set up equipment for ydimg@li®hy not?]

equipment to 0s

a. make it easier for them to fix future problems on thidiyesynhat are these
steps?]

b. make sure that they won {iftyesiwhatage si mi |
these steps?]

3. Are the types of problems you have with your own computers and electronics the same ¢
the ones that the people you help[Hawa&?why not?]

4. Do the people you help
a. sit with you during the setup/repair prgtfeg=ss, do you like or dislike this?
Why?]
b. want to learn how to set things up on their own?
c. show no interest in understanding wh

CLOSING
1. What wuld you do to change how computer/networking/AV/other electronic
equipment works for someone like ?
2.1ls there anything you thought of that vy

3. Do you have any questions for me?
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USEFUL PROMPTS

1 Tell me more about
1 You mentioned X. Can you explain that a bit more?
T Anything el se? Dondt worry about whethe
1 Canyouexplainwhy  ?
1 Why do you think so?
1 You seemed a bit [hesitant/unsure/reluctant]. What werengpalibirik
EXTRA QUESTIONS

You might have trouble getting people to talk about their computer problems. Feel free to use
guestions below at any point in the interview to spark discussion.

1 What steps do you personally take to keep your econkintg?sHere you can ask your
interviewee about virus/spyware scanning, backups, etc.

1 Let me pose a problem. You are getting a lot of popup ads on the computer and your
connection to the internet is really slow. What do you do about it?

1 | © m denrgymvhat you would do if you had to set up a new [DVD player|wireless
router|other piece of equipment].

1 Do you have wireless internet access at home? If not, why not? If so, tell me about a time
when someone visited and wanted to use yowonmeletgsn. [If needed, probe: What
steps did it take to get the person online?]

228



APPENDIX B: FAMILY FACILITATION STUDY
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B.1: Home Tour Interview Guide

Home tours were conducted at the beginnifguiilihEacilitation Stinhge taa aimed to

(1) identify current practices of technology setup, use, and maintenance in the household; and t
(2) identify technologies already in the home. The interview guide used for the home tour is as
follows:

T

Introduce self and study. Explacoandlete consent/assent forms. Provide contact
information via a business card and reassure participants to contact the research team at ar
time if they have any questions, concerns, or problems.

Administer survey asking about demographic infotinatemtavard technology, and
attitudes toward asking for or giving help

Ask householders to independently create a sketch of their home network

Next, | will probe about helping practices by having them complete an exercise in which the
identify the ® whom they are most likely provide help to and ask for help.

The home network sketch and list of those involved with helping practices should then be us
to launch an interview. Probe for details about their choices with questions such as:

o Tell mebaut this person.

How did you meet this person?

Tell me about the most recent time you asked/were asked by this person for help
What kinds of technical advice is this person best/worst for?

Could you walk me through the sketch you created?

o o0OOo0o

Iwilask#h househol d members to take me on a ¢
me which technologies they have, and discuss their experiences with them. During this tour
will probe about existing technology use and help seeking practices, gedking sure to
perspective of each person in the house. Questions may include:

o0 Where did they get purchasing advice?
Why did they buy this item?
Who set this item up?
Who maintains it?
Have they experienced problems with it? Where do they turn for help?
If theyvant to learn more about how to use this item, where do they turn for help?

o O 0O o o

The prestudy activities conclude with installing Tech Clips, having the household members tr
it out, and |l eaving them with a box of 0t
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