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Abstract Digital technologies have enabled new tempo-
ralities of media consumption in the home. Through a field
study of home television viewing practices, we investigated
temporal orderings of television watching. In contrast to
traditional pictures of television use, our evidence suggests
that rhythms across households play an important role in
shaping television watching. Further, we found a flexibility
and openness within the patterns of television viewing that
we refer to as “plasticity.” Our data suggest that plasticity
and rhythms co-exist and together compose the qualitative
experience of domestic television time; an understanding
of both aspects of temporality suggests an approach for the
design of future television technologies.

Keywords Home - Ethnography - Video -
Technology ensemble - Time

1 Introduction

Time and temporality are critical issues in the design of
interactive technologies of all sorts. In the design of
ubiquitous technologies, for example, context-aware com-
puting has sometimes attempted to learn users’ routines as
a way of using the past to orient towards and act in the
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future [4, 28]. In CSCW, awareness of temporal rhythms
has been recognized as a critical aspect of understanding
and supporting practices of collectives working in concert
[25].

Television is the quintessential example of technolo-
gized media consumption in domestic environments. Tra-
ditionally, it has had a fixed temporal structure as laid out
by the broadcast schedule. Technologies such as set-top
boxes, digital video recorders, and on demand services
have allowed for considerably more flexibility in these
temporal structures. Our goal here is to examine these
phenomena empirically.

In our research, we investigated everyday television
watching practices in 14 households over 2 weeks through
diaries and in-home interviews. We took a broad view of
television watching that included watching films, using the
television as background noise, and watching recorded
shows from various devices.'

We certainly found many instances of the classic image
of television temporality, families relaxing together in front
of the television, engrossed in a storyline— “time-using”
entertainment as described by [14]. As one would expect,
we also found time-shifting to adjust broadcast rhythms to
one’s personal schedule.

However, we also found a range of emergent, complex,
temporal patterns that sit between these two extremes. We
found the integration of television into the household par-
tially explained by the ways it can be shaped to fill plastic
time [23]—the time of activities that are interruptible and
can expand or contract to fit between other activities. We
explain the ways participants actually make television

! Data was collected prior to Google’s acquisition of YouTube so
internet video and television was not widespread among our
participants.
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viewing more or less plastic through the use of technolo-
gies such as digital video recorders (DVRs) and by their
choices of television content. Critically, these patterns are
influenced by larger social groups—groups that extend
beyond a single household.

This counters conventional wisdom that television is a
passive medium, creating waters who are “couch potatoes”
“glued to the tube.” Literature on the effects of television
describes deleterious effects such as addiction [16], obesity
[15], and loss of social capital [22]. Television, present in
99% of United States homes, is a pervasive aspect of
domestic life actively crafted to and actively managed and
integrated into domestic work, leisure, and the many
uncategorizable activities in between.

In what follows, we present previous work that we build
upon and extend, before presenting our own findings with
an emphasis on the concepts of temporal rhythms and
plasticity. These dimensions of lived home life are
important for the design of pervasive, domestic
technologies.

2 Related work

Research on domestic technology in CHI and CSCW has
greatly increased our understanding of social coordination
and meanings of technological experiences in the home.
Findings have detailed the importance of technologies of
the home in mediating spatial dynamics [20], economies of
mutual support [27], and leisure.

Research that focuses on temporalities of domestic
television typically details how media consumption is
structured by the routines and rhythms that originate
external to the home. Taylor, for example, investigated
“natural rhythms” of television watching, finding that
“coming home” watching, “mid-evening” watching, and
“later evening” watching [32] each involve different levels
of engagement and different ways of finding programming.
Gauntlett has also described similar temporal rhythms of
television engagement based on time use studies and field
work. This research typically represents the time use pat-
terns of study participants but privileges highly institu-
tionalized rhythms such as work and school in structuring
television temporalities.

Other research has focused on the uses and effects of
time-shifting television—possible since the VCR but
enabled at a much larger scale by high-volume storage and
interface improvements in devices such as Tivo. Several
studies have documented how DVR users time-shift shows
to watch them at greater convenience [7, 12]. Researcher
John Carey [7] noted in his ethnography of 10 homes that
time-shifting seemed to enable more engaged, mindful
television watching.
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Temporality is included more broadly in studies of other
domestic technologies, either directly or tacitly. Some
research studies the problems of scheduling a time coor-
dination in the home, focusing on the role of artifacts such
as calendars and documents organized in domestic space
[33]. Other research begins to explore how particular
technologies fit into the temporalities of the home. Grinter
and Palen describe how IM is a “quiet technology” that
can unobtrusively fit into the rhythms of the home when
necessary [11]. Rattenbury et al. detail the ways the prac-
tice of internet use on mobile PCs fits opportunistically into
increasingly fragmented days [23].

In analyzing accounts of television time among our
participants, we draw from research on the temporality of
work and reflect on its relevance for understanding
domestic digital television consumption. In particular, we
draw on Orlikowski and Yates’ [21] account of temporal-
ities as enacted, shifting, multiple, and heterogeneous
temporal structures. In this view, individuals have agency
but act in relation to normative structures that themselves
emerge from aggregate individual actions and discourses.
Reddy et al. [25] build on this structurational analysis of
temporal structures by highlighting how temporal rhythms
and temporal horizons orient individuals towards possible
futures for the purposes of coordination and planning.
Though such accounts of temporality are primarily drawn
from workplace studies, we find similarly that people’s
social coordination within and between households
required both anticipating activities based on rhythms, as
well as trying to shift rhythms.

3 Methods

Our methods consisted of ethnographic in-home inter-
views, guided tours, and diary studies of television and
media selection and viewing events. We conducted semi-
structured interviews in 14 households with a primary
participant in each household and briefly spoke with sec-
ondary participants present in several households during
our visits. We obtained 2 weeks of viewing diaries for each
participant.

Participants were recruited by an external agency from
the San Jose, CA area. They did not know one another.
Using the 2005 American Time Use Survey [1], we iden-
tified factors of interest that were likely to cause variation
in the number of hours people spend watching TV and
balanced:

e Households with young children, households with no
children

e Income

e Participants above and below the age of 35
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e Full-time workers with unemployed or part-time
employees

We recruited participants who had used at least one of
Tivo, digital cable with OnDemand service, or Netflix, so
we could witness media finding and browsing behaviors in
a variety of technology environments. While our selections
showed a bias for people who made TV a significant part of
their life, there was a wide variety, from people for whom
the TV seemed to be the center of their leisure life to
people who talked about how limited their TV time was
(either by choice or by life circumstances).

We chose not to reveal the company sponsoring our
research to participants, as we worried that such knowledge
would become the focus of discussion.

We introduced ourselves to the participants in an initial
home visit during which the user told us their history and
stories of various forms of media they incorporate into their
life practice. We left clipboard diaries with our participants
so that they could record the time and date of the viewing
event, what they considered watching, what they ultimately
selected, whom they chose content for, and how they made
their choice. After 2 weeks, diaries were collected and we
conducted a concluding interview to hear participant nar-
ratives of selected diary events and discuss other themes as
they arose.

Selected diary entries were used as triggers for stories or
explanations about the viewer’s motivations and the con-
text in which they selected what to watch. We designed
lightweight diary prompts so logging activities would not
overwhelm participants. Diaries were then used during
interviews to prompt participants’ recollections of specific
instances of television watching. This cued recollection
method was inspired by similar methods used for studies of
web search, a similarly pervasive, lightweight, and diffi-
cult-to-recall activity [29]. For each participant interview,
we asked questions based on that individual’s own diaries
so we could hone in on their particular television practices.
Some participants remarked at the end of the study how
their behaviors and choices surprised them, reinforcing to
us the value of our diary data.

During the final visit we also sought to collect mean-
ingful user stories around viewing experiences outside the
scope of the 2-week diary period. One way we did this was
by creating a story deck of approximately 50 cards dis-
playing images selected to be evocative and/or ambiguous.
We presented participants with this deck and asked them to
select several cards that reminded them in any way of
“finding things to watch.” We asked participants to tell us
stories with the goal of eliciting experiences that would not
have emerged from our semi-structured interview. This
method was effective in evoking stories that were discon-
tinuous to previous conversations but very relevant to our

area of interest. Rather than giving accounts of situated
practice, the picture deck elicitation method was particu-
larly useful for eliciting narratives that shed light on the
meaning of television in participants’ everyday lives.

In analyzing our data, we began interested in informing
the design of video technologies by learning how people
discover and choose television programs. Our initial anal-
ysis phase highlighted dimensions of television programs
and television experience, such as immersiveness, social
relevance, or participant categories of programming. The
importance of temporal coordination emerged from inter-
views and resonated with other research on television [32],
causing us to return to the data and code for temporal
experiences and accounts to deepen our understanding of
how these technologies fit into and shape daily life, iter-
ating our coding scheme as we refined our analytical
concepts.

Though we engaged with each household over 2 weeks,
participants were spread over a 6-week period. We have
noted in the analysis when significant events within this
window, such as Superbowl, shaped the patterns.

4 Rhythmic television watching

Some television watching at home is repetitive and cycli-
cal, shaped by temporal structures such as weekly broad-
cast schedules and repetitively structured work weeks.
While this repetitiveness and predictability is often
described as routine, we see as patterns of situated actions
that emerge in response to many rhythms at work in par-
ticipants’ lives. Both interpersonal and institutional, these
rhythms emerge as a result of actions within and outside of
the household. Predictable television watching is situated
in rhythms. These are subject to change and are negotiated,
altered, and reinforced by participants’ own actions. When
made visible, these rhythms can also be resource for social
coordination.

HCI researchers, frequently discuss household activities
in terms of routines [20, 32, 34]. “Stable and compelling
routines” have been named as a central concern for the
design of domestic technologies [8]. Following Crabtree
and Rodden, we see routine most analytically useful as
describing sequences of familiar action. Our participants’
experiences of periodic activity are more reflected by
rhythms. We use rhythms, following its use in CSCW
research [21], to denote temporal periods that shape and
structure but do not determine when people do an activity.
DVR technologies, for example, allowed people flexibility
in the times they watched television while allowing them to
adhere to a larger rhythm. Rhythms emphasize the tem-
poral patterns that allow for coordination or predictability,
rather than fine-grained, repeated sequences of action.
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By reflecting on participants’ reported routines and their
television watching diaries, we formulate an account of
television watching as situated in these broader social
rhythms.

When first asked about their TV watching habits, par-
ticipants talked about their typical TV watching routines—
their account to researchers of what their normal television
watching might be.> They spoke of what they watched on
which days, what time certain programs were watched or
recorded. At least 10 of our 14 participants made state-
ments about their routines or regular patterns. Our findings
mirror previous studies [10, 20, 32] that find that television
is often described to demarcate rhythms and phases of
domestic life, such as waking up, coming home, relaxing
after dinner, and going to bed.

These rhythms had many periodicities, but weekly
television schedules, culturally specific regularities in
business schedules, and holidays are all examples of how
the daily, weekly, and yearly rhythms that are commonly
recognized in the American suburb that we studied.’

Of course, shows such as the nightly news, Jeopardy,
and the aptly named Daily Show occurred daily. Weekly
television shows commonly included sitcoms and dramatic
series. Events such as the Superbowl and the Oscars,
occurring yearly, exemplify longer rhythms. Television
watching in practice was situated at the intersection of
heterogeneous rhythms such as broadcast rhythms, work
rhythms, social rhythms, and personal rhythms. Rick, a
punk rock musician, records Saturday night shows like
Saturday Night Live and Mad TV on his DVR because he’s
usually out playing gigs on that night. He then spoke about
habitually watching those shows Sunday during the day.
Another participant, Stu, spoke of how he and his girlfriend
had a weekly rhythm of watching House together. Deena
described typically watching shows like Lost and Grey’s
Anatomy weekly.

Rhythmic watching can be either yoked to the broadcast
schedule or time shifted, but even when participants
queued up recordings of daily or weekly shows, they
described this as an aberration. When life interrupted par-
ticipants’ weekly routines and they had a means to record
the program, they spoke of “catching up” or “being
behind” on a particular show.

In some cases, people adapted their own television
watching with respect the rhythms and preferences of
others in the relationship. Goldie explained how she shifts

2 We must acknowledge that there are many potential television
practices, for example of a sexual nature, which no participant shared
with the researchers.

3 Even something as simple as a week might be very different in
other cultures—in the island of Java, time is structured by
coincidental rhythms of 7-day Western weeks and Javanese 5-
day weeks [6].
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some of her TV watching so that she can watch synchro-
nously with her husband: “Grey’s Anatomy is a program
my husband and I watch together. So I won’t watch it until
he can watch it.” Rick described anticipating what he and
his wife would watch when she returned home from work
based on his understanding of her television preferences.
He would try to make sure to watch shows that she did not
like when he was alone, saving shows she liked for their
time together. Lawrence similarly planned what he wat-
ched alone around what he anticipates his wife liking to
watch together. Several other participants described time
shifting programming to enable synchronous, collective
watching experiences. In this way, our findings echo lit-
erature which finds synchronous, collective watching to be
important in the social experience of television watching
[12, 18]. Yet our findings emphasize how anticipating the
temporal thythms of others and choosing, in the moment,
what to watch alone can have as much as a social aspect as
choosing what one watches in common with others.

In-the-moment acts of choosing what to watch on TV
were critically shaped by anticipation of collective expe-
riences of watching to come in the future. This coordina-
tion based on temporal rhythms and possible futures,
termed the temporal horizon by Reddy et al., is similar to
the role of temporality in coordination in workplaces [25].
These anticipated collective experiences occurred not only
within households, but also across them.

4.1 Temporal ties across households

While literature on domestic television use typically
focuses on the household as the unit of analysis, we also
found rhythms across households to be relevant to domestic
television watching. Several of our participants described
collective TV experiences they participated in and delib-
erately created with friends, coworkers, and relatives out-
side the household.

The most obvious case of a rhythm that was felt across
many households was the Superbowl. The Superbowl is the
yearly championship game of American professional
football. It is typically the most watched television pro-
gram of the year. Certainly it provided an opportunity for
many of our participants to watch in a co-located way.
However, even Stu, who did not attend a Superbowl-
watching event, felt accountable for expressing awareness
of the Superbowl. Though he studied for his midterms
during much of the Superbowl, Stu watched the pre-game
show so he “could be guyish” the next day at work. Time
shifting the Superbowl beyond his next work shift would
have worked against Stu’s purposes of participating in
workplace banter. Deena, a hockey fan, also oriented
towards rhythms of sports discussion beyond the household
and these rhythms bounded the amount of time it made
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sense for her to time shift certain programs. “If I miss the
hockey game, I miss the hockey game,” she explained.
“The hockey game I can go see who won in a one-liner in
the paper... It’s a matter of keeping up.” In these cases, the
pervasive presence of reporting and commentary on sports
events beyond the household tightly limited the bounds of
time shifting. In these examples, we see people self-orga-
nizing for a larger collective media experience that is
strongly structured by broadcast rhythms. That rhythm
might bring the chance to shoot the breeze or it may bring a
plot or game spoiler.

In many cases, the rhythmic boundaries of time shifting
were more specific to particular groups. Deena described
recording Lost to watch it at a more convenient time, but
before Thursday when her bowling group often discussed
the show. She recounts: “My sister, my mom, at bowling,
they’ll say ‘hey, did you see such and such last night?’” Stu
described watching the news at opportunistically, but soon
before his political science class met, since it was then that
he would be held accountable to knowing current events.
While Stu kept up on politics, Blair kept up on entertain-
ment gossip so she could chat about it with others day-to-
day. Because Dancing with the Stars was a popular topic
among Blair’s coworkers, some of her coworkers actively
reminded each other to watch the show each week. Thus,
while Blair commonly time shifted shows to make them
more convenient, these time shifts were regulated by the
collective rhythms of television sociality. But rather than
the synchronous sociality of watching more typically
focused on in social television research [13, 30], much
collectively watched television was viewed independently
at individually convenient times that still sustained the
rhythm of the collective discussion experiences.

In some cases, people took action to support others in
staying in sync on a show they held in common socially.
Blair’s coworkers reminded one another to watch Dancing
with the Stars. Deena and Goldie both recorded Lost, on a
tape and DVR, respectively, for friends who missed an
episode so that their friends would not fall behind. In these
cases, people remind each other or even time shift for one
another, providing technical support for the creation of a
social television experience.

These collective rhythms were produced in part by
participants, rather than defined by some structural outside
force. In one case, rhythms across two households were
actively negotiated to craft the collective, if asynchronous
television watching experience. Deena had been introduced
to Grey’s Anatomy by her adult daughter, and they regu-
larly discussed it. When Deena started watching it on
Monday, rather than the broadcast day, Sunday, because of
time constraints in her life, her daughter shifted to watch-
ing it on Monday, so that they could discuss it when it was
fresh in both their minds. Rick and his wife had also

converged on a rhythm of watching Saturday night comedy
shows on Sunday night, since Rick commonly performed
with his band on Saturday nights. Here, time shifts can
produce new rhythms.

The use of television to produce collective experiences
in support of sociality echoes much previous research.
However, we highlight the roles of temporal rhythms and
awareness of those rhythms in the tacit as well as explicit
coordination and production of those experiences [3, 17,
18]. We also emphasize that social television is not only
television watching that happens together or concurrently,
but it is also television watched asynchronously with the
anticipation of a future collective experience. And it can
even be the television one watches solitarily to so that he or
she might watch something else socially at a future time.

5 Making television plastic

While rhythms emphasize that which shapes the times
when our participants watched television, it leaves much
about the qualitative experience of television unexplained.
It also fails to describe the many opportunistic, arrhythmic,
variously interruptible ways participants fit television into
their days. We find that plastic, a metaphor for how tech-
nologies integrate into everyday practice, aptly described
some important temporal dynamics in how participants
chose, managed, and watched television. We draw on
plasticity as an analytical metaphor for understanding
television practices but also suggest refinements to
Rattenbury et al.’s [23] account of plasticity.

Rattenbury et al. [23] use the term plastic for the qual-
itative experiences of time that meet five criteria.

1. They are unplanned and opportunistic;
Plastic instances of time can shrink and expand until
they are interrupted—they are flexible in how much
time they take;

3. Plastic time is not part of people’s cognitive models of
their behavior; it flies “under the radar;”

4. Plastic time is non-immersive, lending itself to
interruption.

5. Plastic time resists categorization—it does not easily
segment into themes such as productivity and leisure.

Loosely put, plastic time activities are the variable, ad
hoc time that fits between or along with other activities.
Rattenbury et al.’s discussion of plasticity is framed as a
discussion of how a particular technology is or is not
plastic. Rattenbury et al. argue that web-browsing experi-
ences on fast-booting ultra-mobile PCs (UMPCs) are par-
ticularly plastic, as one can do very short-duration tasks on
them and can walk away from the browser and return to
find it in the same state. Thus, the pacing is driven by the

@ Springer



626

Pers Ubiquit Comput (2010) 14:621-632

user. Such browsing can also stretch to fill longer, unpre-
dictable durations, stretching and compressing to fit
between other, more highly planned for parts of a person’s
day.

By contrast, Rattenbury et al. cite video as a medium
that is not plastic because it is immersive, noting that at
most 4% of mobile PC use in their study could have been
video. At first blush, TV watching might seem to be anti-
plastic. Television shows are fixed length and when one
walks away from the TV, the show keeps going without the
viewer—at least if the viewer does not have a DVR. Even
with the ability to fast-forward, television is crafted to
engage and immerse the user—at the very least, this is
helpful for product placement and other advertising.

However, we argue that many of our participants make
television more plastic, both by choosing particular sorts of
programs and by watching TV through various home
entertainment ensembles. We describe how people can
make video more plastic by compressing it, coping with
interruptions, making interruptions acceptable, and mod-
erating TV’s immersiveness.

Thus, we draw on the five criteria of plasticity as enu-
merated by Rattenbury et al. but also refine understandings
of the framework by arguing that plasticity is not a property
essential to the nature of a medium, such as text or video.
By showing how participants make TV more or less tem-
porally flexible, we show how plasticity of time is a
property of specific, situated configurations of media in use
rather than an essential, perpetual property of a given
medium.

Below, we discuss television watching practices
according to the five criteria for plastic time: opportunistic
watching, experiencing TV “under the radar,” shrinking
and expanding time, managing immersiveness, and resist-
ing categorization.

5.1 Opportunistic watching

Despite the importance of rhythms in domestic life,
seemingly random temporalities remain part of daily life.
As Silverstone puts it, “social life proceeds somewhere
between the imaginary extremes of absolute chaotic con-
flict and anarchic improvisation” [31]. While we have
described many of the ways television can be predictable
above, Silverstone recognizes the many ways television is
watched in an opportunistic and ad hoc fashion.
Television allows for such ad hoc use by making content
quickly available to fill unplanned spaces of time. Televi-
sion has always had this capability in the sense that, in the
US at least, whatever time of day it is switched on, there are
a wide variety of programs available, even if they are of
poor quality. One participant, Stu, described such oppor-
tunistic viewing: “I felt like watching something, but didn’t
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have anything in mind so I cruised around to see if anything
else was on.” Part of the DVR’s success is that it allows
people to watch shows they enjoy with greater extra-routine
flexibility, as it supports opportunistic playback of recorded
content. Blair talked about how pre-recorded shows fit into
opportunistic viewing for her, “I come home after work and
watch shows I record. Lately I’ve been catching up on the
TV because I've been behind.”

Unplanned segments of time could be of various time
increments, from a few minutes to an entire day. It might
have simply consisted of channel surfing while waiting for
a partner to get ready to leave the house. Or it may be an
hour of “serenity time” that single mother Gabrielle cap-
tures when she can. For Gabrielle, Netflix (where DVDs
are delivered to subscribers via postal mail) was insuffi-
cient to fit into the temporal dynamics of unpredictable
serenity time because Netflix required anticipating one’s
mood and time availability several days in advance of
having the DVD available. Instead, she relied heavily on
OnDemand cable television, which allowed her to browse a
list of shows, find one that fit into her anticipated amount of
time, and immediately begin watching. OnDemand pro-
vided the ability to pause and rewind, similarly to DVR.

Channel surfing while waiting for a partner or choosing
videos based on program duration is consistent with the
sort of plastic, non-immersive time described by Ratten-
bury et al.

5.2 Shrinking and expanding time

The second characteristic of plastic technology is that it
can shrink or expand to take up windows of time that
become arbitrarily available. Participants made television
more plastic by using time-shifting technologies to com-
press the amount of time it took to watch the show to fit it
into their windows of opportunity and desire. The most
common example of this was using DVR to record a
television show and then skipping the commercials while
watching the recording. Yet two participants also reported
adjusting the content of programs they watched, speeding it
up with the fast forward functionality. Lawrence explained
that he records wrestling so that he can fast forward
“through all the garbage they do between fighting.” Sim-
ilarly, Blair describes recording the news as she watches it,
and fast forwarding through stories she finds boring. As
Blair explained her fast forwarding through the news, she
also described interruptions and competing demands for
her attention from her children, suggesting that the com-
pression of television is dependent on factors other than
simple interest or lack thereof—it also depends on
responses to events.

Some kinds of television viewing also expanded to fill
available time. Broadcast television is especially designed
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to go on as long as the viewer doesn’t intervene. This is a
feature both of the technology design, as programs flow
continuously by default, and the content design because a
stream of continuous new programming comes through
home televisions. In contrast, television designed for public
spaces, such as waiting rooms and classrooms, often has a
much shorter amount of programming, in the range of one
to 2 h and which then repeats exactly [19]. Our participants
described getting sucked into movies, when they intended
to just watch a short program before bed, or watching
“movie after movie” on a cable channel. Peggy also
described getting a DVD collection of a television show,
which customarily has multiple episodes to a disc: “We’ll
watch one more, just one more. So it’s like 20 h of shows.”

Television’s potential to expand in time was often
described as a problem. People frequently described getting
absorbed in watching when in hindsight, they might have
been using their time otherwise. The immersiveness of
some television, however, made it difficult for people to
pull themselves out of the experience to reflect on whether
they wanted to continue unless an interruption occasioned a
break in attention.

5.3 Television flying “under the radar”

Third, Rattenbury et al. argue that plastic time experiences
often fly under the radar because uses do not have a cog-
nitive model for those activities. Television viewing could
similarly blur or become forgotten. Many of our partici-
pants described their television viewing in terms of habits
and regularities that were easily describable and memora-
ble to the interviewers. Yet upon reviewing a calendar
representation of their diary entries, some participants were
surprised by their actual patterns declaring that their
viewing did not match their “patterns.” Yet an equal
number of participants described the visualization of their
watching to be about as they expected.

In particular, many instances of ambient and interrupt-
ible television were part of our participants’ mental models
of how they watch television. They may not have
remembered every instance of television watching, and
they may in some cases watch more than they realize, but
they were aware that they watch television in these ways
that we might otherwise qualitatively describe as plastic.

In these ways, we found television watching to be less
“under the radar” for our participants than mobile com-
puter users in Rattenbury et al.’s study. Cultural narratives
of television watching, as compared to those of computer
use, may explain some of why what flies “under the radar”
for television watching may be different than that which is
elided in mobile computer use. While we have insufficient
data to do more than speculate, one woman was surprised
to see that she watched less news than she imagined. While

in Rattenbury’s study of US computing use, the poles of
freneticness and regular discipline were valued by partici-
pants, one might imagine that with American television,
different personas—such as the “news junkie,” “sports
guy,” or “informed citizen”—may be in play. This means
we might expect different sorts of things to fly under the
radar.

The shaping of recollection by cultural narratives of
identity is methodologically consequential for those
researching technologies through interview and self-report.

For us, forgettability better characterizes the nature of
opportunistic, interruptible television than ‘“under the
radar.” This sort of television was so pervasive that few
specificities stood out among the grazings, flipping through
channels, and randomly watching. But forgettability does
not suggest that one’s model of his or her behavior has no
recognition of the general practices.

5.4 Managed immersiveness

The fourth criterion of plastic time is that the technology be
non-immersive. Different sorts of television are designed to
be variously immersive. Shows like Lost inspired strong
devotion among many of our participants and immerse
even beyond the TV screen as communities that analyze
the show on the Internet, while music videos more easily
comingle with other attentional demands. Participants
actively manipulated and chose the sorts of television they
watched at different times so that the television integrated
well with other activities that were likely to interrupt.

5.4.1 Ambient television

Participants’ management of television immersiveness
strongly relied on practices of overlaying television with
other activities in the home. Rather than television being
one in a sequence of many household activities, television
could be a constant presence as people’s attentions ebbed
and flowed towards and away from the screen. Though this
sort of television is sometimes described as being in the
“background” [12], it is more accurate to describe the
television as something that can ebb in and out of focus
as other concurrent activities demand primary focus.
“Ambient” captures the way the television is on and
present but not forced into focus (McCarthy also analyzes
“ambient television,” but focuses on televisual displays in
public space [19]).

Previous, larger-scale surveys have found that 40% of
respondents reported having television on all the time,
whether or not they were watching [17]. We even wit-
nessed this ubiquitous television in action as seven par-
ticipants left the television on during all or large parts of
the interview. We often observed participants’ eyes darting
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over to the television during lulls in the interview con-
versation. Less understood is why people do this, beyond
accounts of needing “background noise” [10] or television
addiction [16].

Many participants described how they chose the sorts of
television that they would have on while doing other tasks. In
these cases, they knew their attention would be unpredict-
able and that they strove not to get “sucked in.” Interruptions
were guaranteed but could not be scheduled. Three partici-
pants described watching shows they were already familiar
with as a way of staying entertained while doing things with
unpredictable demands for focus. Roy, for example, watched
Two and a Half Men reruns while doing pilates on the floor
because, at 30 min, it was the “right amount of time” to last
the length of his anticipated workout. Both Stu and Blair had
DVDs of favorite television series, Simpsons and Friends
respectively, which they put on while cooking, putting
together furniture, or cleaning the house. Blair explained that
because she was rewatching things she had previously seen,
she could focus on cooking when she needed to, but when
she turned to the television again, she could continue to
follow along. Others chose highly repetitive programming,
such as news, as plastic television so their attention could
ebb in and out without negatively affecting their under-
standings or enjoyment of the programs.

Managing immersion means deferring certain kinds of
programming. Stu contrasted shows he’d seen, which he
felt he could turn off any time, with Law & Order, which
for him would take the whole hour since he did not know
the show and what would happen. Similarly, Tracy, a
single working mother, puts off watching programs she
thinks she’ll get overly absorbed into until she has a suf-
ficiently large, free period of time.

Participants anticipated this sort of “sucking in” on the
scale of hours or even weeks. Stu, for example, tried not to
watch television shows that had long, involved story lines
because he knew that between school and work, he could not
consistently spare the time required to enjoy such shows.

Despite participants’ efforts to manage immersiveness,
however, sometimes the television pulled them away from
other things they were doing, captivating them. Gabrielle
described getting sucked in by “a crying woman” on The
Tyra Banks Show during her evening chores. As previously
described, television is wonderful at expanding to fill
available time, but it also has a force to do so in a way
participants described as problematic. Even the phrase
“sucked in,” used by several participants, implies being
overcome by a force outside oneself and losing control.
That one can get “sucked in” points to how television,
even with the most judiciously chosen programs or the
ability to record for later or switch the set off, can go from
semi-immersive to immersive. Thus, plasticity of television
viewing may be more tenuous than the UMPC web
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browsing that Rattenbury et al. theorize as plastic. Yet we
still find plasticity analytically useful, as people manipu-
lated their qualitative experience of television time,
attempting to control its immersiveness, by their choices of
different types of television—whether reruns, news, or
programs with short or non-existent storylines.

The resistance to being “sucked in” distinguishes plastic
television from “multi-tasking” because plastic television
was always described as programming the filled the spaces
available in relation to another task or activity that had
priority. Plastic television watching did not demand com-
pletion; it was secondary to the demands of the activity
structuring it.

5.4.2 Coping with interruption

Participants also used the capabilities of technology
ensembles, especially the “rewind” and “pause” on their
DVRs, to make TV more interruptible, thus making it more
plastic. Blair described watching Oprah with her mother
while they were watching the kids, “so it was 70% watching
together, 30% of the time one of us was with the kids, we’d go
back and forth and rewind if one of us missed something.”
She went onto describe her interruptions: “I get interrupted
with the kids, or the phone, or I'm making dinner... it’s
always the kids, and I end up having to rewind to see what I
wanted to see.” She was highly engaged in watching shows
like Oprah, but considered it an interruptible activity.
Katherine also watched Jeopardy, knowing it would be
interrupted by dinner; she would pause to finish watching
later. She described “rewind” as a way to recover from her
husband’s interruptions while watching Lost. In these cases,
people typically described recovering from interruptions
rather than watching television that was unproblematically
interruptible. Engrossing, immersive television was not
chosen to be interruptible in the way that ambient pro-
gramming was. Thus, engrossing, immersive television
watched with a pause and rewind button is less plastic—less
interruptible, less ad hoc—than ambient television.

5.5 Resisting categorization

Rattenbury et al. described a fifth characteristic of plas-
ticity as those episodes of use that resist categorizations
such as productivity and leisure. They cite the fine-grained
interleaving of browsing that might be personal, leisurely,
work related, etc. into continuous temporal flows of inter-
net activity.

While on first look, our participants commonly catego-
rized some television watching as for the kids, and for
relaxation, much of the watching—especially among the
women in our study—was harder to define. Watching
television in the background while doing household work,
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for example, was very common. But how should that
television be defined? One might argue that it is leisure
overlaid with home labor. After all, Simpsons and Friends
are certainly commonly thought of as entertainment. Yet
the ambient television we described was often chosen for
the ways it would integrate with the work or caregiving
acts it accompanied. On the other hand, Gabrielle described
watching financial news programs while she did housework
so she could learn more personal finance. Here, what might
be considered education and labor are intermingled.

Thus, we suggest that it is the integrated nature of some
daily practices, mixing the technological and non-techno-
logical, that that render plastic television difficult to cate-
gorize. This has both methodological consequences for
how technological time use is measured as well as design
consequences for assumptions that can be made about
television content categories.

5.6 Gendered plasticity

While plastic time can be experienced across genders, we
found that plastic time figured particularly heavily into the
lives of the six mothers in our study. Whether working or
not, each of our mothers seemed to bear primary respon-
sibility for childcare. They commonly described accom-
panying cooking and cleaning with ambient television and
coping with interruptions from children and husbands
through Tivo’s pause and rewind.

Our observations are consistent with a multinational
time use study that found that while women report similar
amounts of leisure time to men, their leisure time is more
fragmented by interruptions and domestic demands [5].

5.7 Nearly plastic

Many of the instances of plastifying television we have
described may not meet every one of Rattenbury’s
requirements for plastic time. Plastic time’s articulation of
opportunistic watching, stretching and shrinking durations,
and non-immersiveness strongly characterized an important
way television fit into the lives of our participants, giving us
analytical leverage and helping us see new connections in
our data. Yet we note that television experiences often
varied in degrees of immersiveness and temporal flexibility.
In contrast to Rattenbury’s conception of plastic as a
property that a medium does or does not possess, we instead
suggest that plastic can be a matter of degree.

6 Discussion

The two forms of temporality—rhythms and plastic
time—that we found at work in the experience of

television watching may initially somewhat
opposed. The predictability and regularity implied by
rhythms seems to contrast with the ad hoc, unpredictable,
opportunistic quality of plastic time. Yet we argue that
the two notions of temporality fit together in accounting
for the experience television temporality in the lives of
our participants.

However, thythms are not prescriptions. While thythms
are used to anticipate possible futures, those temporal
horizons can situate ad hoc in the moment decisions about
what to do as much as they can inform more formal
planning and scheduling [24]. Rhythms did not determine
when a program would be watched, but instead created a
space of possible times it would make sense to watch—a
temporal window.

Our participants tended to have flexible attitude about
much of their television watching. Even those that reported
being “creatures of habit” did a fair amount of opportu-
nistic browsing—channel surfing, browsing the electronic
program guide (EPG), or dipping into their Tivo library.
We had a strong sense that our participants usually did not
make schedules for watching. The Superbowl, an event of
national scope, was the exception.

For programs that had a temporal window of relevance,
such as programs people kept up on with friends, that
window was conceived as a window in which they could
watch the programs. Time shifting technologies store these
programs until people have a chance to fit the show into
their day.

Time shifting means that the broadcast schedule does
not prescribe when a program is watched. Yet the broadcast
schedule remains an important rhythm in shaping a show’s
window of relevance and interest, within which one might
opportunistically catch up with it. The fixity of the sche-
dule is context that gives the show meaning for viewers.
One performs their devotion to or casual interest in Lost in
large part by when they watch it in relation to the broadcast
schedule. Were broadcast schedules to disappear, we
speculate that people would find other structures around
which to create common experiences.

In summary, though prescriptive temporal norms may
weaken [23], overlapping and intersecting rhythms con-
tinue to generate temporal windows that may be filled with
plastic time, planned time, or even other qualitative types
of time we have not yet conceptualized.

seem

7 Limitations

Our goal in this analysis is to provide a framework for
understanding how temporal organization of television
watching emerges as situated, social, and embodied prac-
tice. As with all analyses of situated action, the specific
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instances of orderings and patternings emerge from the
specificities of the people and context of our study. It is the
practices of coordination, ordering, and plastifying that are
more broadly relevant. Studies with different contextual
factors, such as locally available televisual technologies,
labor practices, weather, or discourses around television,
may reveal additional modes or organizing television
watching. Longer studies may reveal different rhythms and
periodicities. Rather than enumerating patterns that occur,
our analytical goal has been to suggest ways of thinking
about diverse forms of patterning and coordination within
and between homes.

8 Design implications
8.1 Supporting asynchronous sociality

The importance of rhythms both within and between
households also suggests that designs that support temporal
awareness, such as situated awareness tools, may support
the sociality of television. Visualizations of rhythms to aid
reflection and coordination have been explored in the
workplace [4, 9], but less so for domestic technologies. Al
Hasan [2] reported that a conceptual evaluation of pub-
lished viewing histories evoked privacy concerns, so any
awareness tools must consider how to safely share activity
awareness socially. This might be achievable through
approaches such as opting into share or selective sharing
only certain shows.

Designs that support asynchronous sociality might also
leverage the willingness we found of some people to help
others keep up with television shows. For example, several
participants recorded a show for a friend who would have
to miss an episode, especially when they had the show in
common. Others recommended programs and reminded
friends and colleagues of what to watch. Not everyone
described doing this television rhythm work, though they
might support their friends in other arenas. This recalls
Rode and Toye’s domestic economy [27], in which mem-
bers of the household specialize in skills that they share
with one another. How might one enable the enthusiastic
minority to generate interest and support common televi-
sion experiences across households?

In calling for attention to be paid to asynchronously
social television, we do not claim that synchronously
social television is undesirable. Watching together was
particularly important among families, as well as among
friends and neighbors. However, enabling synchronous,
especially remote, social television is already promisingly
explored in HCI [13, 26, 30]. We suggest that asyn-
chronous television sociality is a fruitful area for design
exploration.

@ Springer

8.2 Supporting plastic television

Though we found our participants made television more
plastic already with technologies available to them, tele-
vision has not developed the level of plasticity evident in
mobile PCs, according to Rattenbury et al. Yet plasticity
can emerge in the design of system assemblages over time.
Internet browsing on mobile PCs did not become plastic by
initial design. Instead, an ecosystem of technologies and
design patterns such as RSS, “recently updated” lists, and
page based browsing, and easy access histories have
emerged in response to technology use over time, devel-
oping the plastic potential of PCs [23]. Thus, while plastic
television is already supported in some ways, designers can
consider additional ways to increase plasticity, enabling
qualitatively new ways of integrating television into daily
life.

As an illustration, when one has a relatively short chunk
of time of unknown duration to fill (e.g., waiting for one’s
ride to arrive), one might imagine having a selection of
very short (ranging from several seconds to several min-
utes) video segments. Although one might argue that
channel surfing provides just this, the quality of plastic TV
watching with channel surfing is highly variable. Ratten-
bury warns against treating plastic time as “downtime” or
“killing time” [23], though sometimes it may be just that.
So can plastic television be designed that can fit variable,
interstitial time chunks while still providing content that is
likely to be meaningful to the user? For example, one
might imagine making television plastic in new ways while
providing “social grease” [18] and social capital by pro-
viding quick access to small clips collected from explicit
friend invitations or socially based recommender systems.

Understanding TV as attentionally plastic also suggests
that there is an opportunity to provide people with video
that is engaging but not totally immersive—or at least not
get in the way. Recall the prevalence of engaging with TV
while cooking, exercising, or keeping an eye on kids. We
suggest that set-top boxes and networked video services
can do far more than make recommendations of that which
is new and unseen. Design interventions that provide
television that does not “suck you in” might include a
channel that plays already favorite shows and videos, or
might shuffle through a list of “background” viewing that
users might create in advance. Because what people
counted as background viewing was highly personal and
often related to personal history, we would guess that
inferring immersiveness with Al will be extremely
challenging.

We observed people using current DVR technology to
both handle interruptions (by rewinding and pausing) as
well as compress content (by skipping less interesting
sections of content or commercials). In a system based on
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pre-recorded or streaming media, demarcating meaningful
segments in the media would better facilitate these prac-
tices. One way of supporting compressing television would
be by segmenting programs at meaningful breaks, such as
between segments in segmented genres such as talk shows,
news programs, or skit-comedy. This might allow people to
skip content that is boring or even save favorite segments
for later rewatching as low-attention chunks. Another way
of supporting such compression might be simply allowing
faster playback that retains the comprehensibility of the
audio.

8.3 Timely recommendations

The importance of plasticity within rhythmic windows also
points to design implications for recommendation engines.
Only one of 14 of our participants liked the recommen-
dations Tivo provided. We venture that recommendation
engines have several challenges.

First, recommendation engines are typically based on
collaborative filtering and have no sense of how to rec-
ommend shows that people, whether acquaintances or
broader communities, are currently talking about. Recom-
mendation systems would likely benefit from working on
their sense of timing and social awareness, and realizing
that timing in television can be just as important as the
stories or genres presented. Second, recommendations on
systems such as Tivo discourage grazing and plastic time
by providing textual lists of shows that must be navigated
piecemeal with little variety in length. The interaction
design of channel surfing and even zippy EPGs are far
more suited towards grazing unknown programming. Such
systems might benefit from the ability to navigate by pro-
gram duration or even may consider segmenting certain
genres of shows, such as news programs, into smaller
chunks.

9 Conclusion

The opening credits of the television show The Simpsons
presents a traditional image of domestic television tem-
porality. A family numbly sits together before the glowing
screen while Marge, the wife, busies her hands knitting.
While we certainly observed evidence of these typical
notions of television watching, we also found considerable
openness and flexibility in these practices.

Rhythms shape the temporal spaces in which television
is watched in the home. These rhythms can be institutional,
biological, and interpersonal. The rhythms emerge in
response to other rhythms within the home, outside the
home, and in the sociality between households. Television
watching is fit amongst these rhythms in the flow of one’s

day. Television watching also gains social meaning by its
relation to the collective rhythms of others experiencing the
programming.

Plastic temporalities also characterize much television
watching in the home, allowing television to integrate with
other activities and interruptions. A plastic approach to
media consumption shows the diverse roles television can
have in a complex domestic ecology.

The complexity of practice lies in the ways these two
different temporalities get woven together. From these and
other lessons, we hope to build an empirical foundation for
moving towards delightful and supportive designs for
diverse and interconnected domestic landscapes.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.

References

1. American Time Use Survey (2005) United States Dept. of Labor:
Bureau of Labor Statistics
2. Ali-Hassan N (2008) Exploring social media scenarios for the
television. In: Proceedings of ICWSM 2008
3. Barkhuus L, Brown B (2008) Unpacking the television: studies of
a changing technology. Trans Comput Hum Interact (in press)
4. Begole JB, Tang JC, Hill R (2003) Rhythm modeling, visual-
izations and applications. In: Proceedings of UIST
5. Bittman M, Wajcman J (2000) Rush hour: the character of leisure
time and gender equity. Soc Forces 79:165
6. Boellstorff T (2007) When marriage falls: queer coincidences of
straight time. GLQ 13(2-3):227-248
7. Carey JW (1989) The mythos of the electronic revolution. In:
Communication as culture: essays on media and society. Unwin
Hyman, Boston
8. Edwards W, Grinter R (2001) At home with ubiquitous com-
puting: seven challenges. In: Proc. Ubicomp 2001, pp 256-272
9. Fisher D, Dourish P (2004) Social and temporal structures in
everyday collaboration. In: Proceedings of the SIGCHI confer-
ence on human factors in computing systems. ACM, New York,
pp 551-558
10. Gauntlett D, Hill A (1999) TV living: television, culture and
everyday life. Routledge, London
11. Grinter R, Palen, L (2002) Instant messaging in teen life. In:
Proceedings of computer supported cooperative work
12. Harboe G, Massey N, Metcalf C, Wheatley D, Romano G (2008)
The uses of social television. Comput Entertain 6(1):1-15
13. Harboe G, Metcalf CJ, Bentley F, Tullio J, Massey N, Romano G
(2008) Ambient social TV: drawing people into a shared expe-
rience. In: Proceedings of CHI 2008. ACM, New York, pp 1-10
14. Howard S, Kjeldskov J, Skov M (2007) Pervasive computing in
the domestic space. Pers Ubiquit Comput 11(5):329-333
15. Jago R, Baranowski T, Baranowski JC, Thompson D, Greaves
KA (2005) BMI from 3-6 y of age is predicted by TV viewing
and physical activity, not diet. Int J Obes 29:557-565
16. Kubey RW, Csikszentmihalyi M (1990) Television and the
quality of life. Laurence Erlbaum and Associates, Hillsdale, NJ
17. Lee B, Lee RS (1995) How and why people watch TV: impli-
cations for the future of interactive television. J Advert Res
35(6):9-18

@ Springer



632

Pers Ubiquit Comput (2010) 14:621-632

18.

19.

20.

21.

22.

23.

24.

25.

26.

Lull J (1980) The social uses of television. Hum Commun Res
6(3):197-209

McCarthy A (2001) Ambient television: visual culture and public
space. Duke University Press, Durham

O’Brien J, Rodden T, Rouncefield M, Hughes J (1999) At home
with the technology: an ethnographic study of a set-top-box trial.
Trans Comput Hum Interact 6:282-308

Orlikowski WIJ, Yates J (2002) It’s about time: temporal struc-
turing in organizations. Organ Sci 13(6):684-700

Putnam RD (1995) Bowling alone: America’s declining social
capital. J Democr 6(1):65-78

Rattenbury T, Nafus D, Anderson K (2008) Plastic: a metaphor
for integrated technologies. Ubiquitous Computing 2008.
Springer, Berlin

Reddy M, Dourish P (2002) A finger on the pulse: temporal
rhythms and information seeking in medical work. In: Proceed-
ings of the 2002 ACM conference on computer supported
cooperative work. ACM, New York, pp 344-353

Reddy MC, Dourish P, Pratt W (2006) Temporality in medical
work: time also matters. Comput Supported Coop Work
15(1):29-53

Regan T, Todd I (2004) Media center buddies: instant messaging
around a media center. In: Proceedings of NordiCHI 2004. ACM,
New York, pp 141-144

@ Springer

217.

28.

29.

30.

31.

32.

33.

34.

Rode JA, Toye EF, Blackwell AF (2005) The domestic economy:
a broader unit of analysis for end user programming. In: CHI 05
extended abstracts on Human factors in computing systems.
ACM, New York, pp 1757-1760

Rogers Y (2006) Moving on from Weiser’s vision of calm
computing: engaging ubicomp experiences. In: UbiComp 2006.
Springer, Berlin, p 404

Russell DM, Oren M (2009) Retrospective cued recall: a method
for accurately recalling previous user behaviors. In: Proceedings
of HICSS 2009. IEEE Computer Society, USA, pp 1-9
Shamma DA, Shaw R, Shafton PL, Liu Y (2007) Watch what 1
watch: using community activity to understand content. In:
Proceedings of the international workshop on multimedia infor-
mation retrieval, pp 275-284

Silverstone R (1994) Television and everyday life. Routledge,
London

Taylor AS, Harper R (2003) Switching onto switch off. In: Inside
the smart home, pp 115-126

Taylor AS, Swan L (2005) Artful systems in the home. In: Pro-
ceedings of CHI 2005. ACM, New York, pp 641-650

Tolmie P, Pycock J, Diggins T, MacLean A, Karsenty A (2003)
Towards the unremarkable computer: making technology at home
in domestic routine. In: Inside the smart home, pp 183-206



	Rhythms and plasticity: television temporality at home
	Abstract
	Introduction
	Related work
	Methods
	Rhythmic television watching
	Temporal ties across households

	Making television plastic
	Opportunistic watching
	Shrinking and expanding time
	Television flying ‘‘under the radar’’
	Managed immersiveness
	Ambient television
	Coping with interruption

	Resisting categorization
	Gendered plasticity
	Nearly plastic

	Discussion
	Limitations
	Design implications
	Supporting asynchronous sociality
	Supporting plastic television
	Timely recommendations

	Conclusion
	Open Access
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


