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Everyday family life involves a myriad of mundanetiaties that need to be planned and coordinaied.
describe findings from studies of 44 different fies’ coordination routines to understand how tstlesign
technology to support them. We outline howypology of calendargontaining family activities is used by
three different types of familiesMonocentri¢ Pericentrig andPolycentrie—which vary in the level of family
involvement in the calendaring process. We desdtilese family types, the content of family calesdée
ways in which they are extended through annotatemd augmentations, and the implications from these
findings for design.
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1. INTRODUCTION

Family life involves the continual organization aogordination of various activities on
an everyday basis, including school events, extretdar activities, family outings, and
appointments [Beecét al, 2004, Selleret al, 2004, Neustaedtet al, 2005, Taylor and
Swan, 2005]. Coordination routines are intermixedidst everyday life and extend
beyond the home to include scheduling while at warknobile [Crabtreet al, 2003b,
Beechet al, 2004, Selleret al, 2004]. They also involve the use of a varietytobls”:
from calendars [Brush and Turner, 2005, NeustaedtdrBrush, 2006], to notes and lists
[Swan and Taylor, 2005], to a myriad of technolsgiacluding telephones, mobile
phones, email, and even instant messaging [Beeah, 2004, Neustaedtet al, 2005,
Brush and Turner, 2005]. Through these tools, fesitlevelop their own organization
routine [Swan and Taylor, 2005].

Despite this diversity, our focus in this artickean understandini@mily calendaring
as a part of everyday family coordination. A natuyaestion is: why study family
calendars as opposed to the many other domesfactstand tools that families use? The
fact is that family calendars are almost always d¢baetral family coordination artifact
(Zimmermaret al, 2001 and our results reveal this) rendering faralendars “crucial.”
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A sample of quotes from our participants illustsatteis:

“The calendar is crucial; it'd be a disaster withbil. Anyone can look at it.” —
Samantha (P14), Mom and Administrative Assistant

“[The family calendar] is extremely important, weeainvolved in so many
different events | have to be able to map it ouverwould forget places, dates,
times.” — Mona (P20), Mom and Teacher

“When you have kids in school you HAVE to haveleedule...there’s just too
much...You can’t plan anything without looking at daéendar because if you
do you're out of luck, something will come up...wlyen have kids it's not
something you can just miss.” — Doug (P9), Dad @uwehstruction Manager

One of our participants even faced the trauma sihtp her family calendar in a house
fire with no backup or record of when or where fdamily’s activities took place:

“I couldn’t live without [the family calendar]...athie hotel | didn’t have my
calendar up for a month and a half...| was taking twiversity courses...so |
just went with the flow, | went on autopilot...It jusuts everything into
perspective...it's like my brain, you know.” — Kayl@19), Mom and
Homemaker

We are not saying that other coordination toolsaarg less valuable than the family
calendar or not as worthy of study. Naturally othdifacts are used in conjunction with
the family calendar for coordination and are ofteny important (for example, see Swan
and Taylor, 2005 or Ludfordt al, 2006 for the role that lists play). Rather thaovie
breadth coverage of family coordination includingalyses ofall the tools and
techniques that are used, we focus on family calend so that we may provide a
detailed and thorough analysis of this specificefaaf family coordination. While our
own motivation is to design an effective digitahidy calendar, we purposely duaot
focus this paper on presenting a digital familyecalar design, though we do briefly
describe our design efforts at the article’s cosicln. The article’s focus is instead on
detailing the core social practices that existas pf current family calendaring routines
where our analysis investigates the use of botlepapd digital calendars.

To this end, we have studied the family calendarmgines of 44 different families.
Our results show that families use one or morenciles to coordinate and stay aware of
family activities. These calendars forntygology of calendarsontaining six different
calendar types differentiated by their purpose asd within families’ coordination
routines. Families typically have one calendar ikathought of as therimary family
calendar because it is central to the family’s routine; estltalendars we refer to as
secondary calendarsFamily calendaring involves a number of steps surding
scheduling, checking the calendar, and coordinativigch we formalize. Th@rimary
scheduleris the family member who is most responsible for thmify calendar: this
person schedules events and frequently checksalleedar.Secondary scheduleie
other family members who have a varied but lessgell of involvement with the
calendar Monocentric familieshave the least amount of involvement by secondary
schedulers where the primary scheduler is the paigon to schedule activities and tells
other family members of relevant everRericentric familieshave more involvement by
secondary schedulers where they begin to engatjgeicoordination routine by either
scheduling or checking the calendar infrequentlyasking about calendar contents.
Polycentric familieshave the most involvement by secondary schedulaesenthey are
frequently checking or adding to the calendar.

We have also performed content analysis to invaigvhat information is being
placed on the family calendar and the ways in whigllendars are extended and



appropriated by families. We found the family calenis used to recordvents that
affect the familywhere the amount and type of events do not diffeseld on family type.
Rather, families have a range of idiosyncratic seadd styles when it comes to
recording events on the calendar. Calendars, ligaymools in life, do not always get
used as may originally be intended by designersfaed five different ways in which
family calendars are extended throumotations and augmentatiois order to meet
the needs of families. Here families leave an imtpof changes as the calendar is
updated, abbreviate content like names or locatioss color for important events or
particular family members, write in the marginsattach extra information, and draw
pictures or symbols. These techniques are usedmptto circumvent space limitations,
but to also make calendar information availabla-gtance.

It is vital to realize that the processes and rmdiwe present are by ho means static
and have evolved, in many cases, over years dfanid error, repetition, and iteration.
Family routines do not simply happen; rather, thegne about as a result of households
trying to organize their daily activities [Hughes al, 2000]. Our goal then is to first
understand them and then suggest ways to desigily faatendars that allows them to
naturally fit in and extend domestic routines. Thisowledge immediately forms a
requirements analysis for designers and practitooé family calendar designs. It also
provides a common vocabulary for discussing fantbtendars, and gives a better
understanding of the context [Dourish, 2006] in ethidigital family calendars will
eventually reside.

We begin by highlighting the existing knowledge ttlheas been obtained about
workplace and family calendaring. Next, we detait snethodology by describing our
participants and study process. Following this,step through the key themes we have
uncovered about family calendaring. We concludedisgussing the implications from
our findings for the design of digital family cabfars that fit within the social fabric of
the home, and that can be appropriated by fandbaseeded.

2. RELATED WORK

We ground our research by highlighting the maidifigs from past studies of workplace
calendaring as well as studies of coordinatiornenitome. The former helps illustrate the
differences between work calendaring and familgdhring, while the latter forms the
basis for the way we think about family calendaring

2.1 Workplace Calendars

In the workplace, calendars are in widespread userevthey act as personal support
artifacts providing demporal magfor people to ease the burden of one’s mental ofiap
activities [Payne, 1993, Palen, 1998, 1999]. Peapéeworkplace calendars in a range of
different ways depending on the nature of one’s kwdheir experience, and their
personality. Typical individual calendaring taskelude orienting oneself temporally,
scheduling events, tracking events for later refeee reminding oneself, recording and
archiving notes, and retrieving and recall [Pal&898, 1999]. Many people use more
than one calendar to schedule activities (70% ofpdBer calendar users studied by
Kelley and Chapanis, 1982), to have the informatiomore than one location or in a
different format, or for different purposes (e.guysinessvs personal) [Kelley and
Chapanis, 1982]. However, this brings challengesyimchronizing multiple calendars,
causing events to be missed and times overbookeliejkand Chapanis, 1982, Kincaid
et al, 1985]. People also commonly record both work hathe activities in the same
calendar (98% of 30 respondents by Kincgtihl, 1985). Work calendars contain events
ranging from meetings, appointments, and travetetoinders and tasks [Kincaét al,
1985] for both short and long term planning [Payt®93]. Early calendar studies show
people had an average of seven events per wedkearwork calendar [Kincai@t al,
1985] though this number has likely increased (wendt find any more recent analyses



of this). To-do lists often accompany calendars@wdination artifacts, but are more for
recording tasks [Payne, 1993]. Many people keepiees of their calendars, but
referencing old calendars is an infrequent task{Kidet al, 1985].

Work calendars are also social artifacts. Wheneshathey can enable groups to
coordinate activities [Palen, 1998]. Here, usersstmibalance the needs of easing
coordination with privacy concerns [Palen 1998,9/99he model most prevalent in the
workplace is one where individuals each maintagirtown calendar and then provide
some level of sharing or access to others [Pal@®3]1l This can range from showing no
calendar information to others, sharing only fresyb times, sharing all calendar
information, or even the extreme case of allowitigecs to modify one’s calendar [Palen,
1998]. Using the knowledge of what is on anothegfendar, co-workers can suggest
meeting times and then accept, decline, or suggeshlternative time. A variety of
research projects have also looked at next-geperatorkplace calendar designs focused
on easing group scheduling [Mynatt and Tullio, 200dllio et al, 2002, Brzozowskéet
al., 2006] or error correction for event schedulingugder, 2000].

Within this context, our results will show that fdyncalendaring is quite different
from workplace calendaring when it comes to coatiitg activities. We will illustrate
differences in how and whiamiliesuse multiple calendars and what events they imclud
on their calendar. One implication is that the easi types of workplace calendar
solutions are a poor match to the practices andaapons of family calendaring.

2.2 Family Calendars

We now turn to what is known about family calenddy their very nature, family
calendars are collaborative objects, often situabtedlocations that help enable
collaboration like the kitchen [Crabtred al, 2003a, Elliotet al, 2005], where they
move from ‘dead objects’ to ‘social objects’ as fgmmembers (more than just an
individual) use them to produce meaning, purpose, atility [Crabtreeet al, 2003b].
Despite being an artifact for the entire familymfly calendars are often maintained by
one person, typically a woman because she is nftet the household communicator
[Hindus et al, 2001] and responsible for scheduling childrercvities [Leslieet al,
1991, Zimmermaret al, 2001, Beectlet al, 2004]. In an online survey of 400 people,
Hutchinsonret al.[2002] found that family calendars were maintaibgcne person 44%
of the time and 56% of the time by multiple maintas. For single maintainer families,
90% were maintained by women. Brush and Turner $2@urveyed 621 Microsoft
employees and found similar findings: 72% of faeslihad a single maintainer who was
more likely to be a woman.

Like work calendaring, both paper and digital cdems are being used in the home
for family coordination. Beecht al.[2004] argue that one of the most important aspect
of family calendars is their ability to be a shaeatifact viewable at-a-glance. Brush and
Turner [2005] found that 59% of respondents (admist Microsoft employees likely
biased to digital products) used a digital calendartheir primary family calendar
because it was always accessible, easy to vieweditdand easy to synchronize with
their work calendar (often wasthe work calendar). Despite this, respondentsdtitat
digital calendars were at times hard to share witters. Those choosing to use paper
calendars did so because they too were thought teaBy to use. They also found that
paper calendars are easily visible by other famigmbers in the home, easy to archive,
and people enjoy personalizing them with colors pictures. Yet respondents still found
paper calendars to be messy, hard to access rgmaia difficult to synchronize with
other calendars (requiring manually copying of désenBeechet al. [2004] found
families used an average of four calendars witlesdeing the most used by one family.
Hutchinsonet al. [2002] also found that the main problems peopl Wwéh their family
calendar were synchronization with other calendaesessing the calendar remotely, and
limitations in space to add events. In studies obite calendars, Starnet al. [2004]



found that people abandon digital devices when taabid use alternatives like memory
or paper because of their simplicity.

The prior work sets the canvas for our own resedrcparticular, our work extends
these findings to show and formalize the many neario family calendar use. This
includes the role and pattern of activity with fangalendars byrimary andsecondary
schedulers,a broad categorization of the interplay betweemmary and secondary
schedulers into three different types of famili@sd atypology of calendarshowing the
varying styles of use of both paper and digitatodhrs.

3. METHODOLOGY

Our article reports on the usage of family caleadom 44 different middle class
families using semi-structured interviews that @afto the social culture of the home.
We do not consider this to be an exploration udmgitional ethnography [Spradley,
1980] though we do uncover cultural processes agahing. In this section, we describe
our participants, interview method, and analysis.

3.1 Family Participants
Our study was comprised of 60 individuals from 4iffedent middle class families
residing either in Seattle, U.S.A., or Calgary, &dan

a) twenty families (from Seattle) are from design wdrk Neustaedter and Brush
[2006];

b) four families (two from Seattle and two from Calgaare from a field study of
digital calendar use in Neustaedter, Brush, aneé@rerg [2006]; and,

c) twenty families (from Calgary) are from a study kow exclusively at existing
family calendar routines.

Interviews with the initial twenty-four participanta and b) formed the basis of our
thinking and the follow-up twenty (c) were used riarrow our focus and uncover
additional detail about family coordination routneAll Seattle participants were
recruited using a study recruitment agency whidlects a database of people interested
in user studies and contacts them to check folahiity and appropriateness for a given
study. All Calgary participants were recruited gsinsnowball sampling technique where
emails were sent to colleagues and friends andafiat®d on to their contacts, and so on
and so forth. Participants in groups (a) and (bjewemunerated with computer software
and participants in group (c) received $20 CDN.

All households were middle class families with dhéin varying in age from three
months to 20 years; the number of children rangerh fone to six (median 2). Parents
ranged in age from their late 20’s to 50’s. We Baddual income families and 15 single
income families (the mother was a homemaker). Theseing had a large variety of
occupations, e.g., teacher, executive assistangr@mmer, attorney, accountant, dentist,
therapist, child care worker, firefighter. A largejority of families, 42 of 44, consisted
of heterosexual married couples. Only two of theifes contained single parents.
Despite this, we did not notice any major differemén the results between the single
parents and the married couples and do not suipeabain findings of this study would
differ greatly with a larger number of single pasen

3.2 Interview Method

We interviewed one or more individuals from all #4ilies about their existing family
coordination routines. Interviews of family membeegied: 31 of the 44 involved only
the mother (primary scheduler), six involved bdtle mother and father (primary and
secondary scheduler), two involved just the faflsecondary scheduler), 1 involved an
adult child living at home (secondary schedulenq &ur involved all family members



(excluding young children). Interviews occurrecheitin the participants’ homes (23 of
the 44 households), our research lab (20 of 44)n @ neutral location chosen by the
participant (1 of 44).

A natural critique of interviews is that people rdteable to easily describe their
routines retrospectively. We avoided this pitfajf grounding our interviews in real
domestic coordination artifacts. That is, we asgadicipants to bring, show and share
with us their calendars and any other items theytashelp coordinate family activities.
We then asked participants to discuss these dditaed how they were used. We also
had a series of predetermined questions that wasd throughout this process in case
certain things we were interested in did not com@aturally. This technique of situating
interviews with real world artifacts is borroweaiin contextual inquiry [Holtzblatt and
Jones, 1995, Beyer and Holtzblatt, 1998]. Intergigypically lasted about an hour.
Audio was recorded for all interviews, while obsgigns and interview responses were
handwritten or typed by the interviewer during theerview. With participants’
permission, we also photographed all calendars isams used by the families for
coordination purposes.

3.3 Observation and Analysis Methods

All interview notes were reviewed and if clarifitat was needed we returned to our
audio recordings. We categorized all interview sotd observations and used open
coding [Strauss and Corbin, 1998] to draw out tinglarities and differences between
households. That is, for each unique observatiortaaed it with a descriptive stylized
label. We then compared subsequent observatiohsowitcoded ones, where we marked
recurring similar observations with the best matghtode. Observations that did not fit
were given a new code. For example, when goingutitramur interview notes looking for
the locations of the family calendar, we came aibe ‘fridge’ as one location. We
created a label [F] to represent this location.rBaoe we came across the ‘fridge’ as the
calendar’s location we flagged the data with theesaode, [F]. If a different location
was seen, we created a new code for it, e.g.,dPhear the phone’. We then used our
coding and categorizations along with affinity demming [Holtzblatt and Jones, 1995,
Holtzblattet al, 2005] to reveal key themes within the data.

4. ATYPOLOGY OF CALENDARS USED BY FAMILIES

We found families use a variety of items for coaation including to-do lists, notices or
handouts, random pieces of paper, and appointnaeds.cHowever, the most prominent
and central of the coordination artifacts that \&e sised by families were one or more
calendars, and this is why it is the focus of traper.

Figure 1 gives a broad overview, where it summaritee number and types of
calendars used by each family. Each column repressre family labeled by participant
number (e.g., P1, P3 and so on) for easy comparigtn other results. Families are
further grouped across these columns by their ¢goatidn routine: Monocentric (first 17
columns), Pericentric (next 12 columns), and Paiyge families (final 15 columns);
these groupings will be discussed in Section 5.ikesrare sorted by participant number
within the groups, again for easy comparison witteofindings.

Colored squares in each column show the type ehdalrs used by families, e.g., a paper
wall calendar, a digital PC calendar, and so oacBlkquares indicate which calendar is
the primary family calendarthe main calendar used by a family for coordomatiThe
grey squares shosecondary calendarshe calendars that also contain family events but
are not the central calendar used by the familyité\8guares are calendar types not used
by that family. Regardless of the type, all calesdae saw used the fairly ubiquitous
Gregorian format. Rows are further grouped intoggids based on the calendar’s main
purpose, e.g., calendars for public awarenassalendars for personal work; we discuss
these groupings momentarily. Some families haddfnbie same type of calendar within
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public awarenesgs.personaivork). Black squares represent primary calendadsyaey squares represent secondary calendars.



a grid so these types have multiple rows. For eXamntpe top two rows both contain
paper wall calendars (though only the first rovaiseled as Paper Wall).

Taken together, each column can now be read ass@ming one family and the
types of calendars they use for family events. &mmple, we see that the leftmost
family (P1) uses four calendars: one paper wadr@ddr primarily for maintaining public
awareness, two digital PC calendars (e.g., Micto®oiftlook) primarily for maintaining
personal work, and one digital mobile calendar.(eag PDA) also for maintaining
personal work. For this family, like many, the paim family calendar (marked in black)
is the paper wall calendar. The three other calesn@faarked in grey) are secondary
calendars for this family.

The table illustrates many statistics. While 13 ifea® (29.5%) used only one
calendar for family coordination, a large majoifyfamilies, 31 (70.5%), used more than
one calendar. The median number of calendars usedfamily coordination per
household was two (mean 2.2 £ 1.1) with a rangefome to six: 17 families (38.6%)
had two, 8 (18.2%) had three, 4 (9.1%) had foy2.3%) had five and 1 (2.3%) had six.
For each family, one of their calendars was comeitlehe main calendar and often
dubbed “the family calendar.” For our 44 famili@8 (79.5%) used a paper calendar as
the primary calendar while 9 (20.5%) used a digitgdéndar.

Over all of the calendars families used, we saw different types of calendars
emerge based on thgurposeor reasonfor using the calendar as part of the family
coordination routine (Figure 1 has six grids thedup the rows by these types). These
types span both paper and digital calendars:

1. Public Awarenesscalendars (most often used as the primary familgnckar) are
placed in a publicly viewable location so that otfemily members can gather an
awareness of what activities are occurring (Fidurérid 1);

2. Personal Workcalendars are primarily used to record work adésibut they also
store family events that affect the work scheduf®st often they are stationary
though some are mobile (Figure 1, Grid 2);

3. Personal Mobilecalendars move with the scheduler and are usechégkcthe
calendar and schedule while not at work or hong,(a.daytimer or PDA that is not
primarily used for work) (Figure 1, Grid 3);

4. Personal Children’scalendars are designed for a child to become a@faris or her
own activities and also how they relate to the fgiiactivities (Figure 1, Grid 4);

5. Planning and Referencecalendars allow people to plan out their familyiaties
either by recording them or checking dates, thatlngly are not typically for public
viewing (Figure 1, Grid 5); and,

6. Tasks and Chorescalendars are specialized for delegating or remgmdamily
members of household tasks (Figure 1, Grid 6).

We stress that this calendar typology is specditamily coordination. Even though it
contains some calendars geared towards work, theynaluded because they overlap
with family coordination needs. Indeed, we left otlher calendar types that people use
for work activities if they were not used for fagnitoordination. For example, a person
may report using a shared workgroup calendar to wisekly business meetings, but it is
not normally used to coordinate family activitidus it is excluded from our typology.
We also saw that some families use milestone calsnib record children’s events as
they grow (e.g., first step, walking, talking). Whthese do contaifamily activities, they
were used more foreflection and notcoordinationso we do not include them in our

typology.



The following subsections detail each calendariwithis typology and the reason for
its usage.

4.1 Public Awareness Calendars

Families often have a calendar that acts akaed family information resourcghere
the calendar is visible for all family members (Wiex they check it or not). The
awarenesgrovidedby the calendar is used by family members to coaitéi activities
(the details of which are described in Section B call thesePublic Awareness
calendarsbecause of their role and visibility. The largéuwoe of grey and black squares
in the top grid in Figure 1 shows that Public Awaess calendars were the most widely
used type of calendar for family coordination. &etf 80% of familieg35 of 44)used a
Public Awareness calendar as their primary famalgiedar.

Most often gpaper wall calendawas used as a Public Awareness calendar (Figure 1,
Grid 1, Rows 1 and 2): 29 times as a primary caefdlack squares). It also appeared 3
times in a more secondary role (grey squares), avlitecomplemented other public
awareness calendars located elsewhere in the h@thde the paper wall calendar
dominated, public awareness calendars were alsbasprimary family calendars in the
form of paper daytimerghree times (Row 3), digital PC calendaronce (Microsoft
Outlook) (Row 4), and aligital online calendartwice (Planzo and MSN) (Row 5).
Despite these calendars being slightly differerfoim, style, and presentation, they were
all used in the same manner: all were placed iniglybaccessible locations for the
purpose of providing family members with awarergfstheir activities.

Because Public Awareness calendars are intendepufdic viewing by the family,
they are placed in locations that family members easily access for viewing and
updating. Mona (P20) comments:

“[With a family] | found that [the calendar] neede® become more visible so
that everyone had access to the information. | ¢adrry a calendar in my

briefcase but the communication wouldn’t be theretlie rest of the family.”

— Mona (P20), Mom and Teacher

The location of Public Awareness calendars varightty across families. For all but
one family (37 of 38), this translated intofraquently visitedocation of thehome A
large majority of calendars in home locations, 289 (78.3%), were hanging on the
fridge or wall of the kitchen; four (10.8%) werenggng on a shelf near computers in a
home office; two (5.4%) were located in drawerghia kitchen; and two (5.4%) were
online calendars accessible on a PC in the livowr or home office. The remaining
calendar was contained in Outlook and made publipfinting and distributing it to
family members. Figure 2 shows a sample of locatissed by families.

Unlike PC-based calendars, paper calendars natlealll themselves to be placed in
a variety of publicly accessible locations. One ifareferred to this type of location as
the “hub of the home.” For example, Linda’s (P3nilg calendar is on the wall in the
kitchen next to its entrance (Figure 2a):

“Can’t really miss it there...[what works best is]etHfact that it's convenient,
it's right there. | don’t have to go far to writemething. | don’t have to dig it
out. If it was in another room you wouldn't chetkas often. The kitchen is
where | spend most of my time, especially in thernimg.”

— Linda (P3), Mom and Administrator



2a. Linda’s (P3) calendar on the wall beside tr
kitchen entry.

2c. Anita’s (P9) calendar on the kitchen wall 2d. Elaine’s (fﬁé) calendar placed near the compute

near the phone.
Fig, 2. Public Awareness calendars located ineasible places, which are sometimes near ottsouees.

Samantha (P14) told us that while it was very inguar to have her paper family
calendar in a public location at home, she didmik it was very aesthetically pleasing
and it would even embarrass her if guests sawniil&ly, Kayla (P19) says one of her
least favorite things about the family calendahdsv cluttered the area around it can
become. Kayla’'s calendar is magnetized to the éridgor (Figure 2b, top right) along
with a variety of other items. While family calemgdaan certainly become a “mess,” it is
this mess that becomes very useful, as we elaboratdsequent sections.

Some families balance the need for the calendbe tpublic with the ability to easily
update it. For this reason, the Public Awarenekmndar will not only be in a high traffic
area, but it will also be situated near other ingoatr scheduling resources, like the phone
or computer where a phone call or new email maygéi adding an event to the calendar.
For example, Anita and Doug (P9) comment on thieicgament of the family calendar in
the kitchen right above the phone (Figure 2c¢):

“Usually if someone is calling, you can answer diggs about the calendar,
whether you can do stuff on [a day], and if theyadling about something on
the calendar you can write it down.” — Anita (P8)pm and Accountant
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Somewhat similarly, Elaine (P12) keeps her famdiendar by the main computer in the
den (Figure 2d): Elaine accesses the Internet thard considers its information an
important scheduling resource. She often receiveaile from neighbors about events
such as birthday parties, and then copies thelglétam her computer onto her family’s
paper calendar.

The challenge of paper-based Public Awareness datenis that they are only
accessible in one location, which means that famigmbers have to resort to other
strategies if they wish to ‘see’ the family’s adiies when away from this location. One
strategy involves using multiple calendars each dlifferent location. This is why we see
many families using more than one calendar in EEidurAnother strategy involves using
a digital calendar as a Public Awareness calendar.

Digital calendars have different affordances thapqyv. For example, they are
certainly not as amenable to flexible placemenwatis and doors, and typically have
too large a footprint to be placed atop a kitcheanter. Yet people develop strategies
that not only work around these limitations, biketadvantages of abilities not possible
on paper. Typically, we saw that the contents gitdi calendars is made public through
online sharing or printing, where others have tl&mn copies or can access the calendar
remotely. For example, Margo (P17) is a motherfolidcen aged 18 and 22 (the 22 year
old no longer lives at home) who uses a digitainrencalendar as a Public Awareness
calendar. She placed her calendar online so helyfaan view and even add events to it
rendering the calendar public from a variety ofdliiens. Margo describes how she began
using the calendar:

“I kept asking my kids what do | need to do todafpere am | taking you. It
drove my kids nuts. They hated to keep answeringSm¢my son] is actually
the one that found [the online calendar]...he wasttigg frustrated ‘cause |
would be working on something and I'd go, ‘oh | ‘taget you right now or |
can’t take you right now'. | said if you would veiit down for me, like write
down your schedule when you are working... he fouedsier to just write it in
once and put a repeat on it. It was really for hoomake my life easier and not
be so frustrated with him. It was a way for thenketane know what their needs
are for me.” — Margo (P17), Mom and Executive Aissis

Rebecca (P40) is a trial lawyer with six childréme(most in our study). The primary
family calendar is in Microsoft Outlook on her comtgr and laptop. While only Rebecca
can access it, she makes it publicly available firtipg out copies of the calendar at the
beginning of each day and distributing one to eaahily member (and also the nanny).
If events need to be updated, family members cdifyni@ebecca who will update the
calendar and print new copies.

Public Awareness calendars also need to be foeeifgptime period to provide an
awareness of family activities over an appropriaitee period. Families like to gaia
perspective on the entire mor(thr in some cases, multiple months) so they caedide
events and check the calendar weeks ahead of Twee participants comment:

“I've tried [a calendar with a single day] and | cé& get the big picture in my
head. At work | use a day view for my job, but@nkb | like to look at what's
coming up tomorrow, Thursday, Friday...” — Anita (P®om and Accountant

“For daytimers with a daily view, | didn't have emgh stuff to write in the

pages and it seemed a waste. But | like lookinthatfull month to get the big
picture...l sorta like just having an overall viewtbé next four months to get a
view of what we have planned, if we have a weekemdwe can try to plan

something.” — Lana (P7), Mom and Dentist
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4.2 Personal Work Calendars

Family activities and work schedules have a tengdncaffect and interact with one
another. For example, a parent may need to leavk early or start late because of a
child’s doctor appointment. Parents may also nedchbw what activities are happening
in the evening after work so they can mentally predor the evening before leaving the
office. Others just like to have family activitidgat they are responsible for on their work
calendar as a reminder or to aid coordination dutie day. This is especially true if the
family calendar is on paper and only accessiblensdiehome. For these reasons, we
found that 22 of 44 families (50%) also ugegksonal Work calendarin some capacity
for family coordination, even though the primaryrpase of these calendars was to
schedule and coordinateork activities (see Figure 1, Grid 2). Fourteen faesil{31.8%)
used one work calendar, seven (15.9%) used two lfgneach parent) and one family
(2.3%) even used three.

The location of Personal Work calendars varieseXsected, they are often located at
work (10 of 31 work calendars, 32.2%), but in sarases they move between home and
work as paper daytimers (6 of 31, 19.4%), or PDRsf(31, 16.1%), or on laptops (3 of
31, 9.7%). For those parents who work out of theime, the Personal Work calendar is
located in the home (2 of 31, 6.4%).

Five families (11.4%) used a Personal Work caler{téicrosoft Outlook) as their
primary family calendar (the black squares in Féggir Grid 2). Each of these families
had a fairly intertwined work and family life. Itnése situations, all activities for the
family are recorded in the work calendar, yet thallenge is that the calendar is often
inaccessible for family members other than the primscheduler. One family we
interviewed had a workaround that enabled bothmtaréo see the family calendar:
Joanne sends all family events as scheduled meeftiomh her Outlook calendar to her
husband Jason’s email, which he can then ‘accem’ move intohis Outlook work
calendar. While this strategy worked for Joanne dadon, this information was
inaccessible for their children. Other families wised a Personal Work calendar as their
primary calendar faired even worse than JoanneJasadn, for they were unable to easily
share the family calendar’s events.

The remaining 26 Personal Work calendars we saw dtiey squares in Figure 1,
Grid 2) were all used as secondary calendars wtengdo not typically contairall
family activities Instead, these Personal Work calendars contasubset of family
events, usually those that affect the work schedtiheis, these calendars were used to
stay aware of certain family events when at woik. &ample, Ellen and Oreste (P10),
parents of a 9-year old son, both write family \dtiis in their work calendar to stay
aware of family events when at work:

“If a family event that is related to my work orffedts my work | will also put it
on [my work calendar]. If | have a doctor's appaiment and | have to leave I'll
put it down. If we go to a party on Saturday it Wwdre on [my work calendar].”
— Oreste (P10), Dad and Technical Sale Represemstati

“If I have to leave early from work then | will piiton my [work calendar].” —
Ellen (P10), Mom and Programmer

The use of a work calendar to store family evertterwat work reflects an underlying
challenge arising from the many paper-based prinfanyily calendars located in the
home. These calendars are inaccessible at workhvibices people to integrate portions
of their family calendar into their work calendar.
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4.3 Personal Mobile Calendars

Several families usé@ersonal Mobile calendardor family coordination in order to
schedule activities and see the family’s plans.s€healendars are used in a manner
which makes them both personal and mobile: eveaetsexorded by one person and the
calendar is accessible by that family member intiplel locations both inside and outside
of the home. Ten of 44 families (23%) used Persdfabile calendars, two of which
used more than one (Figure 1, Grid 3). The stylesl@ndar ranged from daytimers (8 of
11 personal mobile calendars) to digital calendaisf 11) and paper wall calendars (1 of
11). We have discussed these calendar styles pidyjovhere they were used as Public
Awareness or Personal Work calendars. The differdrare is that the family is using
these calendars in a manner which makes them patsonaland mobile where the
primary purpose of them is for family activitieghar than work ones.

Four families (11.4%) used a PersorMbbile calendar as the primary family
calendar (the black squares in Figure 1, Grid 8 was a wall calendar, two were
daytimers and one was a digital online calendarl(AD Each of these calendars was
used by one family member, the primary scheduléere it was either carried with the
scheduler (e.g., in their purse if it was paperjaocessed at multiple computers in the
case of the digital online calendar. The challendk having a Personal Mobile calendar
as the primary family calendar is that other familgmbers can’t see the family calendar,
causing them to learn about the family’s activitiesother ways (discussed in detail in
Section 5). For example, Gloria (P44), mother ob tehildren aged 7 and 10, uses a
paper wall calendar as the primary family calenBather than hanging the calendar on a
wall though, it is moved throughout the home byr@al@and even taken with her most
times when she goes out. Because of the changaagidos of the calendar, her family
typically needs to ask her what activities are ogog.

Eight families (18.1%) used a Personal Mobile mwdée in a more secondary role
(the grey squares in Figure 1, Grid 3). Here mamtewdaytimers that could be carried in
the purse of the primary scheduler when out; itppse was to have a version of the
calendar handy in case something came up thatribegled to schedule or check. For
example, Linda (P3) carries a personal daytimelndn hand bag whenever she leaves
home, and will use it to write down events when isheut. On returning home, she will
sit down and transfer events from the daytimer badker primary family calendar.

Some people don’t use Personal Mobile calendatsthgy have workarounds that
achieve a similar effect. We saw people carry dddist or piece of paper that contains a
list of things that need to get done that day. Bathan have a full calendar, events are
copied down from the calendar to the to-do list angmented with additional tasks that
the family member wants to accomplish.

4.4 Personal Children’s Calendars

Some families have special, dedicatBdrsonal Children’s calendarswhere their
purpose is to make children more aware of the fdsadctivities and teach them about
organization. These types of calendars were semnfiequently. Five families (11%)
used Personal Children’s calendars as secondagdais (the grey squares in Figure 1,
Grid 4), where two of these families had a calendareach of two children. These
calendars were placed either in a child’s room guublic area of the home like the
kitchen or living room. They arpersonalbecause the calendar is designed specifically
for an individual, in this case, a child.

For example, Charity (P16) created a special calefor her 5 year old daughter
(Figure 3). The calendar is made of dry erase baad has a small piece of Velcro
attached to each day. When a day occurs, the daugfithches the large numbered day to
that day’s Velcro strip so she can learn the déyseomonth and her activities. Instead of
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Fig. 3. Charity’s (P16) calendar made specifictdlyher daughter.

writing out activities, Charity draws little symiso(discussed more in Section 7). Once
Charity’s son, currently aged three, was old engtigh children would argue over who

put on the number for the current day. As a re<iiitarity created an almost identical

calendar for her son. Each calendar now residahild’s room.

4.5 Planning and Reference Calendars
Some families use certain calendars specificallysfmrt or long term planning. We call
thesePlanning and Reference calendarand 5 families (11%) used them as secondary
calendars (grey squares in Figure 1, GridT)ese calendars serve one of two purposes.
First, they can provide a draft space where fardvities are planned out before being
written on a more finalized calendar like a Pulliwsareness calendar. Second, they can
simply be used as a reference for calendars dates,in this situation they may not
necessarily contain family events. Here the impurtspect is that they can provide a
long term view of the weeks and months ahead towdem holidays occur and when
certain days are (e.g., what day of the week is ustgl8'?). Of course, Public
Awareness calendars could be used as Planning efiedeRce calendars, and we did see
some families use their Public Awareness calendarmanner similar to a Planning and
Reference calendar. However, some families likbawee separate specialized calendars
for this purpose. This calendar can be even plateddifferent location than the Public
Awareness calendar, where the location is more woad to the task of planning or
referencing dates rather than being publicly vésibl

For example, Charity (P16) maintains her own papenth calendar as a draft
calendar. Charity will plan out events on this odler, writing in a pencil to represent its
draft nature. Once events are finalized, Charityf wopy the events onto the more
permanent family calendar that the other family hera can see. Cathy (P11) prints out
a Chinese calendar containing all the months ofyda as well as Chinese holidays to
serve as her reference calendar (Figure 4). Tleiar'at a glance’ view lets her use this
calendar to look ahead in the year to see if aematieks and days are good times to plan
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Fig. 4. Cathy's (P11) calendar specifically usedidng term planning.

family events like vacations. The calendar doeacttially contain any family events, but
sometimes Cathy circles certain dates because portamt event occurs on it. Similarly,

Greg and Lana (P7) also have a calendar specyfitmlllooking up dates. It is located in

their home office near the phone, so they can claedate if someone calls and asks
about planning an event. As with Cathy’s, this ndbr doesn’t contain any events.

4.6 Tasks and Chores Calendars

Three families (6.8%) kept specialized househbédks and Chores calendargrey
squares in Figure 1, Grid 6). All were hand drawraipaper notebook (e.g., Figure 5),
and were considered secondary calendars. Theséefmither did not want to forget
about these tasks or chores, or they wanted to &emygord of them. In contrast, most
other families simply remembered tasks and whesponsible for them, or sometimes
placed them on the primary family calendar (disedsturther in Section 6). Task and
Chore calendars are usually placed in a high traffea of the home close to the location
used to plan the tasks, such as a kitchen. Thascttiendar serves as a visual reminder
about the tasks that need to be accomplished.

For example, Muriel (P8) keeps two different caknsdfor household chores. The
first is her meal calendar, which she createseabtdyinning of each month. The calendar
contains each week from Monday to Friday, and Murges it to plan and record what
meals they will have. Muriel buys all groceries tbe week on the weekend, and she
uses this calendar to help her so she knows tleatvBhhave the required ingredients for
the planned meal. Muriel also maintains a seconéndar containing a biweekly
housework schedule of chores that need to be danuma the house (Figure 5). Muriel
places both the housework and meal schedule offrittge, because this is where she
plans out the tasks and cooks meals.
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Fig. 5. Muriel's (P8) biweekly household tasks ahdres calendar.

5. WHY COORDINATING FAMILY ACTIVITIES ISN'T SO SIMPLE

Family calendars provide a place to store andenadrfamily activity information, where
this knowledge is used to coordinate activities.il/lthis may appear simple on the
surface, families actually follow a more complichtaulti-step process that has evolved
over time through trial and error, repetition, aredation. We formalize these steps here.
The first three steps involve the actual scheduthgvents:

1. Batch Updating the Calendarat the beginning of a certain time period (e.g.nthp
school year) a large group of events are schedulgte calendar.

2. Continuous Updating of the Calendarcalendar events are added, updated, and
removed on a daily basis as needed, either at loonvhile mobile.

3. Synchronizing Multiple Calendars:events are transferred between the family’s
calendars to ensure each calendar contains thearglmformation.

The next steps involve checking the calendar oolméng aware of its contents, and then
using this knowledge to coordinate the family’s -deyday activities:

4. Awareness Acquisition checking the calendar directly or indirectly to ssbat
events are scheduled.

5. Coordination: using awareness of calendar activities to coordinegponsibilities.

We present these steps as being distinct, yettirabfact they are often intermixed
and certainly not always as systematic as we desdhiem. What is important is that
each family generally employs these techniquesséss in some form or another as part
of their calendaring routine.

Another factor iswho in the family performs these steps. As we will lyosee,
almost all families have primary schedulethat takes charge of many of these steps. Yet
beyond that, family types vary in hogecondary schedulenspdate and/or check the
calendar. Some families have no secondary schedu#hers have members who use
the family calendar, albeit some use it only infrently while others use it frequently.
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Fig. 6. Three different family types—Monocentricyientric, and Polycentric—and how each family’smixers
schedule and check the calendar.

We begin this section by discussing three diffefantily types, and how they vary in
the mix of primary and secondary schedulers. Fatigwhis, we go through each of the
five calendaring steps described above, and highlichen and how this process varies
for the different family types.

5.1 Family Types
Primary schedulerare engaged in all family calendaring steps, yetitivolvement of
secondary schedulengaries amongst families. This is summarized in Fég@: each
column shows which family members participate ihestuling (bottom grid), and which
family members actually checked the calendar (tigh) gBlack squares indicate frequent
activity, grey indicates infrequent activity, andhite indicates no activity. While almost
all families have a primary scheduler, the involesnof other family members differs
considerably. This range is evident in Figure @hmydiffering number of shaded squares
between families. The family in the leftmost sewtid®13, that does not have any
schedulers (no shaded squares) does not use g faatéhdar; we discuss this outlier in
Section 5.6.

To more easily compare calendaring routines, wee lthstered families into one of
three main types. In general, all types are cedterethe primary scheduler, but vary
based on the involvement in the calendaring routineecondary schedulers.

1. Monocentric Families only the primary scheduler adds to and checks afendar,
while others learn about relevant activities byihguhe primary scheduler tell them
(Figure 6, left section, 39% of our 44 families);

2. Pericentric Families the primary scheduler adds to and checks the catefadhd
one or more secondary schedulafsequentlyadd to the calendar or ask the primary
scheduler about its contents (Figure 6, middleiaecR7% of 44 families); and,

3. Polycentric Families. the primary scheduler adds to and checks thendate and
one or more secondary scheduléesquently add and/or update (Figure 6, right
section, 34% of 44 families).

In 41 of our 44 families (93%), the mother was ginenary family scheduler. Parents in
two of the other families said they shared the ail@rimary scheduler (4.5%); and, in
the remaining family (2.2%), the father was thenpany scheduler because he was at
home most often due to his shift work as a fireigh

We caution that these are general groupings, amilyfaoutines vary within each
group as Figure 6 illustrates. The groupings areeat a general means to compare and
understand the differing routines that families emake when it comes to calendaring.
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In Section 4, we presented many types of both pgiraad secondary calendars used
by families, and it is tempting to try to correldke type of calendar with the three types
of coordination routines. Yet this correlation iskest weak. We did not find that a
certain family type arises from the use of a patéic calendar type. Instead, we believe
that family routines are fairly idiosyncratic, wieepatterns emerge within families for a
large number of reasons. Still, a particular mixcalendars used by a family could make
high family involvement more challenging. For exdeypour findings show that only
Monocentric families use Personal Mobile calendassthe primary family calendar
(Figure 1, Grid 3 has only black squares for Mombge families); this makes sense, for
secondary users cannot use the calendar if it $erab Thus, it is more likely that a
family’s routine somewhat influences how they selemlendars, rather than the other
way around.

5.2 Batch Updating the Calendar

The primary schedulertypically spends a significant portion of time gty a large
amount of events on the family calendar all at ofthbeugh other household activities
may occur intermittently throughout this procedd)e point at which thigatch update
takes place varies between families, but the exigteof the batch update is fairly
widespread. Batch updates do not differ based @n fémily type (Monocentric,
Pericentric, and Polycentric); in all cases, batgiuates are performed by just the
primary scheduler.

Some families perform a batch update at the beginof each month and place all
known events for that month on the calendar. Otlpetates are triggered by a school
notice at the beginning of the school year. Sommiliias even do this type of batch
update for the entire calendar year (e.g., addinigirthdays). For a number of families,
this batch update is not as demanding as it solretguse they specifically select and
use a calendar that already pre-fills relevantrimfation. For example, a number of our
Seattle families reported that they used the lechbol district calendar as their primary
family calendar because it already contained theacholidays.

A primary scheduler describes her process for bedtdndar updates:

“Before my month begins | will write down thingsattgenerally happen...My
daughter has Brownies every Monday night so | wadite/n Brownies for every
Monday night. Tuesday night | have my course froth 4 6:45, so | write that
down... | used to be the main person for the kidggpmm at the church, so I'd
write that down. And then I'd add things like deftithings from the month
before.” — Kayla (P19), Mom and Homemaker

When adding events to the calendar, most familisk\yrite events on the days in the
calendar where they can find the space, while dlsmaumber will actually try to write
the events chronologically within the date. The amtoof information that is written
down for an event depends on the event and thdyfamoutine. Some will write who
the event is for, its time, and its location, whithers omit particular details if they are
part of the family’s tacit knowledge.

5.3 Continuous Updating of the Calendar at Home and while Mobile
Throughout the month, families must update eventshe family calendar as they find
out about them or plans change. One may imaginenples process of just writing or
changing the event on the calendar, but in actuadtige updating the calendar is much
more challenging. Family members find out aboutdeelecalendar changes throughout
the day and people are not necessarily at the dal¢a update it when they find out.

The bottom grid in Figure 6 shows who adds evemtth¢ calendar for families in
each family type. In Monocentric families, the paim scheduler is the only person who
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performs continuous updates of the calendar. Fameie, in Kayla’'s (P19) family
nobody else adds events to the calendar, yetdhiddvel of involvement in scheduling

is actually desired by Kayla. In fact, she told ‘isyon’t let [my husband] write on it,
he’s too messy.Kayla’s children are aged 8 and 10 and also dadxt to the calendar.
She told us that, for her, updating the calendaa &pontaneous process that happens
throughout the day. She tries to keep the calendat but may have to add an event
quickly or at any point;lIf someone calls me up. If I'm on the phone, ¥itite it at the
bottom [of the calendar] and then later add it mthe day so it's not messy.”

In Pericentric families, the primary schedulerl stjpdates the calendar regularly, yet
secondary schedulers are also somewhat engagedddimgaevents to it, albeit
infrequently and/or in a restricted way. For exaanarrie (P35), mother of one child
aged 9, told us when asked who adds to the calet@ar no no no, | only put things
on.” The calendar wasers for modifying, though it was still placed in a pidy
viewable location for the rest of the family. Sti€arriewould let her family members
write on sticky notes which they could stick on ttadendar for her to transcribe later.

In Polycentric families, all family members updé#te calendar, although the primary
scheduler performs the majority of updates. Herailfeas are less restrictive in who
updates the calendar. For example, Elaine (P1@)usithat her husband would normally
write something on the family calendar about oncen@nth. Her nanny also added
information, usually weekly, though it was typigatb show which days she would be
unable to work. In Brad and Jennifer’'s family (P&J), family members including both
parents and their two teenage children add everitgetcalendar weekly.

What happens when people are mobile? Events tlatldshbe recorded sometime
arise while family members are out and about. THoses a particularly challenging
situation, because most do not actually have tteiendar with them to update, or to
check when they are free. As a result, family memsleg¢her use additional calendars, or
have strategies that help them remember or re¢mrddtivities while remote, and then
transfer these activities to the family calendaewkhey get home.

Like many people, Ellen and Oreste (P10) receivpoepment cards for future
appointments for themselves or their son during dherent visit to the doctor. Once
home they can then copy this information on to fimeily calendar. For other types of
events that do not come ‘pre-recorded’ on a céely will just try to remember the event
and then write it on the calendar when they getdnom

Kayla (P19) uses a similar “hit or miss” strategy:

“I won't know, usually | just schedule and then wHego home if | see there is
a conflict | will call back and reschedule. | kndiws is awful. So I'd like to have
a PDA so | can synchronize then | don’'t have ibwould be good if | could

have it incorporated into my cell because | carry oell phone. | try not to

carry anymore than that.” — Kayla (P19), Mom andrhemaker

While this strategy often works, it is certainlyrar prone. Yet Mona (P20), like some
others, prefers not to guess when she is freeeddstf scheduling something while on
the move, she will phone back once she checksdiendar at home.

Some families use people or technology as resodorescheduling when not near
their family calendar. When Samantha (P14) needadtd something to the calendar
while she is out, she phones her kids and (if theyat home) has them add it to the
family calendar. Jack and Sherry (P5) email theweselith the information, where they
add it to the calendar later. Paul (P42), fathemaf teenage sons (and coincidentally the
only male primary scheduler we found in our stugghpnes home when he is out and
leaves a message on the answering machine witht eegails for the family calendar.
Once home, he’ll copy the details on to the calend@ne of his sons answers the phone
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when he is trying to do this, he’ll tell them torlgaup and not answer the phone, and then
he’ll call back and leave the message.

5.4 The Pain of Synchronizing Multiple Calendars

Over 70% of families use multiple calendars (disedgsin Section 4) to record family
events. This comes with a need to synchronize tbalndars. Good synchronization
ensures each calendar has the appropriate eveitssonthat double booking does not
occur and events are not missed.

This process can be painful: events must be mancafiied multiple times when the
calendars are paper-based. Many families repadniedhs being one of the key challenges
faced in their coordination routine. Indeed, syocimation is a challenge faced by all
Monocentric, Pericentric, and Polycentric familibat used multiple calendars. The only
difference between these families is who is invdlie the synchronization, and this
depends on whose calendar needs to be synchronized.

Wanda and Dale (P15), parents of children agedrtD 1%, both have a Personal
Work calendar. Dale uses a paper daytimer and Wada Outlook. Dale transfers
events when at home from the family calendar towusk calendar if they affect his
work schedule. Wanda doesn’t have the luxury ohdpeable to copy these events at
home because she uses Outlook on her work com@ger result, once a month, Wanda
takes the family calendar in to work along with asther sheets of paper containing
schedule information. She then types them in to®etlook calendar. Throughout the
month, Wanda occasionally calls her work voice naileave a message for herself to
add an event to Outlook. Dale and Wanda also ezaath other regularly to tell the other
to add something to their work calendar.

While paper calendars are clearly hard to synckmnie would suspect that digital
calendars would alleviate this problem becauselsgmization can be automated (if the
technology supports it). Yet we found some peotilefsd this process not to match
their needs: the detail in one person’s calendamois necessarily appropriate for the
family calendar. Synchronization can also be riskgnfusing or even scary. For
example, Sidney (P6) finds it a challenge to syooine Work calendars (one of which is
the primary family calendar). Both Sidney and heslband use Outlook but are fearful of
trying to synchronize these calendars in ordeh&arhusband to see family events:

“IMy husband and 1] could probably have a sharedle&ar...it isn't
something we’ve done yet. Neither one of us wantalendar screwed up. |
don’'t want all his meetings for work in my calendhe doesn’t care who my
clients are. He just cares when | have them. Scetleedetail on here that he
doesn’t want and I'm sure there are details ondakendar that | don’t want.” —
Sidney (P6), Mom and Therapist

This concludes how calendars are updated. In tkieseetions, we describe how families
stay aware of what is on the family calendar and tiee information to coordinate
everyday activities.

5.5 Direct or Indirect Awareness Acquisition

The family calendar provides family members withaawareness of what activities are
occurring. The first way in which this knowledgendae gathered is by directly checking
the calendar. The way this is done depends on #hendar. For example, digital

calendars have automated reminder features: peaplde notified of key events, but
this only works if the person is at a computer. M/uch notifications are reasonable in
a workplace for those who spend most of their timé&ont of the computer, this is less
than ideal in the home setting where computer asdst to be much more occasional
(unless one is telecommuting). Paper calendarsadchave active reminders; for this
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reason, family members must actively monitor thwifia calendar and check its contents
on a regular basis or when adding events. For sdini®,involves checking multiple
calendars.

The top grid in Figure 6 shows who checks the aderin each family for the three
different family types. Primary schedulers dominaggardless of family type. We found
that primary schedulers in all families regardlekthe family type have a fairly common
pattern when it comes to checking the family caten@hey check the calendar daily, in
the morning or evening, in order to plan out eveats then also when they schedule
events. This is evident by a solid black squaresagpg next to each primary scheduler
in Figure 6. The two exceptions are P3 where thaljadoesn’t use a calendar and P5
where the primary scheduler checks the calendaedoéntly because she usually
remembers activities after writing them down. Fbiother primary schedulers, checking
the calendar usually becomes a habit, or occurplgilmecause the calendar is in a
noticeable location. Two primary schedulers comnuentheir calendar checking routine,
with the second contrasting active looking to atdted reminders:

“l check in the morning...what do | need to packtfur day, | need to have this
and that, do | need dance shoes, music, do | ngeghetto blaster, music bag,
do we need this, do we need that, do | have tahgétsoccer uniform washed.
There is that whole other schedule going on in yoesd.” — Anita (P9), Mom
and Accountant

“[The wall calendar] doesn’t remind me, | have theck it. That's why I like the
electronic calendar at work because it sends mesianail as well to remind
me... | check [the family calendar] if not every @ddyeast every other day, it's
kind of a habit to glance at it every morning tokaasure I'm not missing
anything.” — Linda (P3), Mom and Administrator

The second way that people stay aware of calerwdets is through intermediaries.
In Monocentric families, secondary schedulers find what activities are occurring by
having the primary scheduleemind themof activities pertinent to them. While some
families view this as problematic, others find énleficial. For example, Mike (P1), father
of two children aged 8 and 12, is in just this &fion. Mike doesn’t check the family
calendar because he and his wife have a fairly deineation of family responsibilities.
Mike’s wife is in charge of ensuring the childrerake it to their activities, and if
necessary, she will let Mike know if there are tiis that he needs to be responsible
for. Other Monocentric families feel their familyembers should check the calendar
more often. For example, Linda (P3) commeny ‘family members don't check [the
calendar] often enough. | suppose | would tell ptiiamily members] but again it's up
to them to check the calendar.”

In Pericentric families, secondary schedulers gatineawareness of family activities
through several means: the primary scheduler restimeim about activities, they ask the
primary scheduler, or they infrequently check théendar. Unlike Monocentric families,
secondary schedulers are moderately engaged iimdimdit what activities are occurring.
For example, Anita’s (P9) two teenaged sons arelwed in a variety of extra curricular
activities, though they check the calendar infrediye She comments|[My family]
usually comes to me and asks what the schedulgriisgdthe day.”The timing of this is
fairly opportunistic. Her husband, Doug, will oftphone her during the day while he is
at work to ask what is on the calendar for the sw@nThe difference between this
Pericentric family and the Monocentric familiestimt secondary schedulers asking
about the calendar, rather than just being reminded
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In Polycentric families, reminding by the primargheduler still occurs, but
secondary schedulers also check the family calefaidy frequently. For example,
Charity (P16) has actively tried to involve herldhen in the family’s calendaring
process as a teaching tool by making special @hmldrcalendars (Figure 6). Charity’s
husband Bruno describes how their daughter, agekegaks the family calendar:

“We have a breakfast nook. [My daughter] sits ae@nd of the table and the
calendar is at the other end of the table. ShejtK at it while we're eating

dinner and say,” oh on Saturday we're doing that'she definitely looks in at
the calendar.” — Bruno (P16), Dad and Systems Adstriator

In some cases, rather than checking all eventgngacy schedulers in Polycentric
families are more selective in what they check. ®ricomments on his pattern for
checking the family calendar:

“I'm pretty used to our schedule so | don't neeccheeck it that often. As sad as
it is, I work full time so a lot of activities ddnpertain to me. But Fridays
change because | may be home. | may also glantbéetause the activities end
at regular periods. | look for the ends of thingscause I'll try to make it to the
last class so | can make it to at least one ofrtbkEisses during that activity.
And I'll glance at it to see if anything is out thfe ordinary.” — Bruno (P16),
Dad and Systems Administrator

The third way that family members stay aware oivéis is through an archive or
record of past calendars. Some families will stoakendars from year to year and then
return to them to look up past events. Elaine (-KE®ps all of her past calendars on a
shelf near the computer, which is also near toclierent family calendar. Elaine keeps
the calendars mostly for tax purposes because Usbrand travels frequently as part of
his work as a surgeon.

5.6 Coordinating Activities through Awareness
Once family members have some semblance of awarasfesctivities, they use this
knowledge to coordinate who is responsible for whitlike workplace calendaring, the
people attending the event (other than possiblypiieson whose event it is), are not
necessarily decided at the time of scheduling thent This is the act ofamily
coordinationthat occurs much closer to the scheduled evenhodientric, Pericentric,
and Polycentric families are all fairly similar this activity. In all cases, the primary
scheduler coordinates with those family memberslired or affected by the activity.
Children are not normally involved unless they #&genagers. Coordination involves
discussing activities face-to-face if all parties at home, or using technologies like the
phone, email, or instant messenger when they aratfmme. Sometimes the calendar is
used as a discussion artifact where it may be méesa its normal location, while other
times the knowledge people acquire and retain ttmrcalendar suffices.

For example, Brad and Jennifer (P2) coordinate faeiily’s activities (such as rides
to activities for their children) each evening the next day by talking at home. If things
come up during the day, Brad and Jennifer will géscthe activities on the phone:

“In the evening we'd be checking it to make surerevecoordinated for
tomorrow. We have to coordinate for early mornimg itimes, we’ll switch
vehicles, then I'd have to get up early and drilldhee boys to practice and then
work. It's a coordination that way. Then the oduidi | might have to pick them
up.” — Brad (P2) Dad and Architectural Technician

“We can’t coordinate the morning of the day becallseat work before they're
even up so we have to know before...Sometimes [catirdi] is two or three
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conversations, figuring out maybe we can do it thé&y or maybe this other
way...we're good at working on the fly.” — Jennif&2), Mom and Government
Clerk

Certain activities don’t need to be coordinatedaose family members simply know
who will be responsible for an event through tdeibwledge. For example, Brad and
Jennifer both know when the other person is rolgtirimished work and in some
situations there is only one person available teedihe children anyhow.

Many families try to avoid scheduling conflicts @rerlapping events, but sometimes
they do arise. In cases where events do overlgnspinust be rearranged. If an event
needs to be cancelled, usually an implicit prioggjstem is used. Anita and Doug (P9)
check to see which event is most important. Spgataes are considered more important
than practices, but if the practice involves Doggtlze coach, then he must attend. For
Lana (P7), this involves seeing how many peoplectiange will affect, where she tries
to reduce the number. Sometimes changes will affestther, but other times they may
affect both her and her husband as well as herditédry

As we saw with Lana and her babysitter, resolvicigeduling conflicts also involves
more than just family members. For Sidney (P6)olkésg conflicts often involves her
friend and child share, Rebecca. Each regularlghest the other’s children at least one
day per week. Coordination also sometimes invopa®nts splitting the activities that
the family is involved in. For Mona (P20), if theihildren have events at the same time,
her husband will take one child and she will taie dther child.

We did find one family of five children who havePablic Awareness calendar yet do
not really use it. Instead, Fiona and Orlando’s 3)PIamily relies heavily on
communication between family members to rememblan, |and coordinate activities.
We stress that this was the only case out of 44liewhere the family calendar was not
crucial to the family’s coordination routine. Inighsituation, we feel that the lack of
family calendar use reflects the cultural backgrbafthe family, originally from Central
America. In many regions of the world, particula@gntral America, notions of time are
much less structured and the tempo of life is rofast paced as highly industrialized
nations [Levine, 1997]. In these regions, the inguaece of a calendar may be much less.

6. INFORMATION PLACED ON AND LEFT OFF THE CALENDAR

When you ask someone what events they write orr flaenily calendar, a typical
response is “everything under the sun.” And, toili@s) it most certainly feels that way.
While there are certainly idiosyncrasies to speaflendar contents, this section shows
that strong and consistent patterns emerge.

To better understand what families aetually putting on their primary family
calendar and how much they are adding, we perforanedntent analysis of one month
from the primary calendars of 17 families from dimal group of 20 families (Section
3.1, group c). The three omitted families happdmechuse we did not have a satisfactory
photo of a complete month: some days were covereohly partially shown. All 17
families from this content analysis used a Publivafeness calendar as the primary
family calendar. The months we analyzed were eithenuary or February 2006,
depending on the time of the interviews, thoughdiguss potential month variations
with them. We would have preferred to analyze mthran this single month (for
example, to see seasonal events), but this wasotipal as many families had discarded
their past calendars. Future studies run at the adnd calendar year rather than its
beginning could overcome this issue.

Still, the single month suffices to show strongtgats. We first look at how many
events families are placing on their calendar &eddifferent types of events they record.
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We then discuss the reasoning for having thesetgwan the calendar by describing:
events that affect the family, routine events, hadsehold tasks and reminders.

6.1 Number of Events on the Family Calendar
We counted the number of events on each family’stmanot including events already
printed on the calendar. Multi-day events were ¢tedifior each day the event transpired.
We counted 562 events on all of the 17 calendartinsowe analyzed, which included a
total of 491 calendar days. Of the 491 days, 35h@&%b zero events, 31.4% had only one
event, 20% had two events, 10.2% had three ever2% had four events, and 0.6% had
five events. Figure 7 shows the median number eh&svplaced on a day grouped by
family type (sorted within each group by the medliarhe circles represent the median
per day; shaded rectangles (boxes) show the irdeifgurange (about half of the days
have this many events on them); lines coming aunfthe rectangles (whiskers) show
the overall range; and, stars show outlier daysitédning an unordinary number of
events). For example, the rightmost family, P12, &ianedian of two events per day; half
of the days on their calendar month have betweenaon three events; the least number
of events per day is zero and the most is five; andlays are considered to be outliers.

As visible from this graph, the number of events gay has little correlation to
family type. The family with the lowest median angnge of events is Fiona and
Orlando’s (P13) who really don’t use the familyeradar (Figure 7, far left). The highest
median was found to be two events for seven diffefamilies. These families varied in
family type: two were Monocentric families, threeens Pericentric, and two were
Polycentric. The range for most families is betweero and three events per day with
four families showing exceptions: P11, P9, P14, &i®. These families all had a
maximum of five events on a calendar day. Again, digt not find any similarities
between these families in terms of the family typere is Monocentric, two are
Pericentric, and one is Polycentric.

What is the number of events intended for adudtschildren? Figure 8 shows the
number of events we counted for each family duong month, split by the number of
events specifically for childrems adults. Family activities were included under ladu

Median Events Per Calendar Day
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Fig. 7. The median number of events on the prirfeamyily calendar. Circles show the median; boxeswsho
the interquartile range; lines extending from tbeds show the complete range; and, stars shoverutli
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Visually we can see there is a large variationhie number of events between families
and also family types. We can also see that familee the calendar differently in terms
of the number of events for adults when comparezhtidren. Families with only infants,
P7 and P8, had nearly all adult activities. Takagether, the results show that there is
little correlation between the number of eventstloa calendar, the type of family, and
the number of children in a family. Rather, the temof events on the calendar is
idiosyncratic to the family, their routines, aneithactual need to add information to the
calendar.

These results also show that the number of evdateg on the family calendar per
day is usually fairly small: often three or fewand in many cases only one event is on a
calendar day. However, there are occasional tinfesevfour or five events are recorded;
it would clearly be a mistake to assume that priogdpace for up to three events only
will always suffice. In fact, our results amt show that familiesvantto place only a few
daily events on their calendar. In our interviemsny families said they find the squares
for each calendar day to be small, and they claitheg would put more information
down if the calendar days were larger. In contrasters told us that there is only so
much they want to write on the calendar. Whethes¢hperceptions by families would
remain if in fact their writing space for each calar day was much larger is hard to say.

In spite of this uncertainty, we do know that fdeslare able to manage their
coordination routines with the tools they are cotiseusing and the amount of events
they write down. These numbers provide a nice appration of the level of content
currently being added to family calendars.

6.2 Types of Events on the Family Calendar

Next, we counted the different types of events twate contained on the calendar
months. Figure 9 shows the median number founchemtonths we analyzed across all
families. We found the following event categoripat, as derived through our open
coding method (the percent shows how many of thabtetype we found out of all 562
events counted):

* Sports and Outdoorsextra curricular activities involving a sport tire outdoors,
e.g., soccer, hockey, swimming, wilderness trairf3®8%).
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Types of Events Per Calendar Month
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Fig. 9. The median number of different types ofrggen the primary family calendar for all families

School: events relating to or happening at school (15.7%).

Work: events happening at work, work schedules, or asrig work schedules
(including volunteer work) (14.4%).

Reminders:events to trigger memory recall usually about sk that needs to be
performed (10.3%).

Appointments:events where you are meeting someone for a spequifigose at a
specific time, e.g., doctor's appointments, nonkwoeetings, picking someone up at
the airport (9.1%).

Drama and Music: extra curricular activities that teach about tins,ae.g., music
lessons, drama performances (8.5%).

Social Outings: events which are social in nature, e.g., familgnér at friends,
sleepovers, going to a movie, date night, churco.

Holidays and Vacationstrips not involving work (3.2%).
Birthdays / Anniversariesbirth notices, birthdays, wedding anniversarie$%a.

Figure 9 shows that sports events are the most cognoccurring activity on family
calendars, with the amount of events for othergmaies diminishing from left to right.
Of all of these events, 98.5% were single day evamd only 1.5% were multi-day
events. Again, we did not find any major differemtetween family types or the number
of children in a family for the types of events the calendar. The importance of these
event types is the realization that families putnynaifferent types of events on the
calendar; indeed, as some of these events are ggdteonal, their frequency would
fluctuate over the year (e.g., activities whoseuo@nce is dependant on school terms,
summer vacations, courses, team membership, aol)so

To explore this further, we asked families if th@nth we analyzed was a fairly

common month in terms of the content. Sidney (R8hroented,"March break there

may be less [events]. There’'s nothing at schodl,viill go do something else like the
z00.” Other families talked about their calendar haviiffetent cycles throughout the
year. For Jack and Sherry (P5), their family cagengenerally goes on a four-month
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cycle to coincide with university semesters (Jach iprofessor and Sherry is a graduate
student). They say the number of events they hawbecalendar is fairly consistent, but
the type of events will change depending on theesten. Mona (P20) finds that her
family calendar is less busy between mid-Decembat mid-January because the
children are on holidays from school. She alsosftight November is busier because her
children are involved in practices for Christmasi@enances.

In summary, we believe the months we analyzedarky typical of what one would
find by looking at months throughout the year, tiflothe content may vary slightly.

6.3 It Affects the Family

Next, we explore why particular events are placedhe family calendar and why other
events are left off. In essence, the main reasoy ewents are placed on the family
calendar is because they aagivities that affect the familyWe found these activities fall

into two main categories: those that actuailyolve more than one family member, and
those that family members shoukthow about because they may affect the family’s
routine. These events can be single day events,rapéiple days, or be tentative.

The first type of eventactivities that involve more than one family memlse
usually ones where a parent is responsible forrerg@a child is at a certain place or
doing an activity. Typical examples involving chidgth’s activities include sports, music,
school, and appointments. Each of these generlyires a parent driving the child to or
from the activity, or being at the activity to obge These events may even involve a
parent coordinating with someone else to drive dhidd (a friend or carpool) or may
involve a parent telling the child to pack someghextra when they leave for school
because of the day’s event. Other activities afigahe family are those where the entire
family participates, such as family outings.

For example, Linda’'s (P3) family calendar will inde band practices and
performances for her daughter along with times wiendaughter is taking a babysitting
class because she has to drive her. Her calentdalsa include multi-day family trips to
a nearby tourist town, because everyone in thelyamsually goes.

The second type of everagtivities that others should know abpusually includes
activities that change ordinary routines. For ex@ammon-routine work hours (e.qg.,
irregularly scheduled shift work, or a change imts), and work trips out of town. These
are all deviations from the normal schedule, whiére calendar indicates a family
member is not available for normal duties.

For Cathy (P11), like many parents, her husbandhveatthe children at certain times
during the day or on particular days. As a resaity time that her husband’s work
schedule will be out of the ordinary or that heig of town needs to be on the family
calendar. Similarly, Greg and Lana (P7) each wabelir three year old son when the
other isn’t working. If both are working, they hageregular babysitter to watch him.
Recently, Greg went out of town on the weekendhiasr friend’s bachelor party; this
event had to be on the calendar to remind Lanasti@bhad to arrange alternate child care
for their son.

Events that do not affect multiple family membersegents that family members do
not need to be aware of anet generally placed on the family calendar. This udels
detailed school activities like class times and'®neutine work schedule during the day.
As well, some families won't put tentative or nadl§ planned events on the calendar
even if they do involve other family members, aitb others do include them as
placeholders.

6.4 Routine Events: Next Week, Same Time, Same Channel
We have already described that events which affecfamily generally appear on the
family calendar; howeverputine eventgpresent an interesting special case. Routine or
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recurring events are those that typically appeathersame time and day each week over
a series of weeks. The general trend for familgmaaring is to write routine events on
the calendar only during the initial weeks of thekistence. When the events become
ingrained as part of the family’s knowledge, thaylanger need to write them on the
calendar. Even so, some families do prefer to tiwse events so they don’t accidentally
double book themselves.

For example, Jack and Sherry (P5) find they usualiye routine events on their
calendar for the first few weeks of their occurrenmtil the family easily remembers
when and where the events are. However, Sherry vatites routine events on the
children’s calendars to help teach them organinatidlls.

Cathy (P11) also doesn't write routine activities the family calendar once they
become known. If a routine event is cancelled thosde will write this down because it
is out of the ordinary. Yet sometimes the omissifrroutine events on the calendar
causes Cathy problems: her son’s routine tennistipeais on Mondays but she often
forgets about it because the family is involvedanmany tennis events.

For Muriel (P8), there are certain routine evetiat ust don’t get placed on the
calendar because they are easy to remember evaritfeir onset:

“The kids used to go to [a church group] every Westay night. That was a
routine habitual thing and | didn’t write it dowmh.only tend to write stuff that
doesn’t happen all of the time. If it happens oadaonth then I'll write it in. If
it's a weekly thing | just kinda remember.” — MUr{®8), Mom and Day Home
Organizer

In Linda’s (P3) family, routine events are normadlyvayswritten on the calendar if
they affect other family members, even when theg part of the family’'s tacit
knowledge. For her, they are important placeholders

“I know that [my daughter] goes to band every Westfagy night, generally I'll
put that in. | think it's just a placeholder as niuas anything. | mean | know
she goes to band every Wednesday and | don’t mewdrty about that, but it's
a placeholder because sometimes it would be eakpkoat that one week and
think that night’s free and scribble something imdanot realize that it was a
Wednesday night, whereas if its in there you definigo, oh that's a
Wednesday.” — Linda (P3), Mom and Administrator

Sometimes, routine events that appear on the calemekk after week will be written
in a different style than other events. This rd8ethe fact that they comprise tacit
knowledge, yet are still important as placeholdémr example, Samantha (P14) just
writes a keyword like “Guitar” for a weekly guitégsson and doesn’t write the location
or time. Elaine (P12) just writes a number to repré each week her children have
swimming lessons, ‘1’ for the first week, ‘2’ foné second, etc. This helps Elaine know
how many lessons she has to pay for and when $kers end.

6.5 Reminders for Household Tasks

Many families will include reminders for householdsks on their primary family
calendar, although as previously mentioned soméeliésmuse to-do lists or Task and
Chore calendars, or simply remember the informatigtmout writing it down. These
household task activities aren’'t necessarily t®é tparticular date, but even when they
are, they may not have a specific time. They ase different than activities affecting the
entire family because they are usually specifiorte family member.
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Annotations and Augmentations

Abbreviations

1 3 4 & 15 4 1335 6 3 1 16 2002 7 10 12 15 16 A7
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Fig. 10. The five types of annotations and augniemts used by families.

For example, Elaine (P12) commonly places taskisavrcalendar to reminder herself
that a certain activity needs to be done. She svthiese tasks on a day when she thinks it
may be appropriate to do the task. For example,valode a note on her calendar to
remind herself to get a birth certificate for hereomonth old baby. Cathy (P11) will
write reminders on her family calendar like payiiog her children’s music classes or
maintenance reminders like servicing their treadrhiicy (P18) writes reminders like
when she needs to return library books, while Lia) writes down household chores
like cleaning out the freezer.

7. ANNOTATIONS AND AUGMENTATIONS

Family calendars do not come “out of the box” waththe features that people need. As
a result, the calendar as an artifact is appraggiats needed by families to overcome
their idiosyncratic challenges. These include lret @ot limited to: a lack of space on
calendar days, easily seeing the important infaomabn the calendar, and seeing what
has changed on the calendar.

In spite of apparent differences between famil@s)tent analysis of twenty family
calendars (Section 3.1: all 20 group (c) partictidamilies) uncovered five main types of
annotations and augmentations used by them:

1. Changes markings left when a calendar is edited leavesw@iy of changes;

2. Abbreviations:limited space and time cause people to shorteblmeaiate portions
of an event’s description on the calendar,;

3. Colors and Highlights:events are written with specific colors, highligdht or days
are crossed out to help draw attention to everddiares;

4. Extra Information: the unassigned space on the calendar (outsidbeeombnth’s
days) is used to add additional information, oritifermation is just attached to the
calendar; and,

5. Symbols:visual representations like drawings or stickeessed in place of words
to provide more detail or to represent an event.

Figure 10 summarizes our analysis, where it showiklwfamilies used each type of
annotation and augmentation. While families areugeal as mono/peri/polycentric, we
did not see any relationship between the diffeagmiotation and augmentation styles and
the family types or the event content. That ishefanily is just as likely as the next to
use a particular annotation, although their usagevary depending on the family’'s
current context. We now detail each of the annatatiand augmentations to show how
and why they are used.
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Fig. 11. Kayla (P19) crosses out events on hendaleto remove them or change the date.

7.1 Changes: Imprinting the Calendar with Change History

Family members routinely tell each other about gesnmade to the family calendar that
affect them. Yet for many families, the calendasoaprovides its own change history
[Tam and Greenberg, 2006], where family members gain some sense of what has
changed on the calendar just by looking at it. \Menfl that 75% of families (15 of 20)

leave visual marks on the calendar when movingearoving events, usually because
they simply cross out these events or write woikis ‘cancelled’ next to them (Figure

10, Row 1).

For example, Kayla (P19) removes events from thaljacalendar by crossing them
out. Changing the date of an event is done singilayl crossing it out and then writing it
on a new date. Figure 11 shows a portion of Kayfarsily calendar: on the 16 17",
and 18' we see events that have been removed. Kayla ifirglsck and easy to remove
events this way, though she does find it to betar@issy. Mona (P20) also normally
crosses out events but sometimes she will drawraw@etween the event’s old location
and its new one on the calendar, as an explicikenao herself and others that the date
has changed.

The remaining 25% of families (5 of 20) remove arua events by erasing or using
white-out, where the visual indications of the ajmrare mostly lost. Here family
members must rely solely on the person making thenge to notify others. Change
history is also non-existent fail families when the change is the addition of amgve
unless family members are able to recall what eversted to be on the calendar
compared to what is currently there.

Unlike paper calendars where editing naturally paes a change history, the editing
capabilities of current digital calendars means theanges are often invisible. Although
this is an apparent disadvantage, the familiesguairdigital calendar as their primary
family calendar did not find this problematic. Tlsslikely because the responsibility of
modifying the digital calendar was still mainly thef the primary scheduler, who could
easily keep track of changes by memory. As welhilias are fairly good about keeping
each other aware of what has changed on the calsimdgly by communicating.

7.2 Abbreviations for Locations, Names, and Repetition
People ofterabbreviateinformation on the calendar. They do this becaihse space
within most calendar’s days is limited, and becaofséhe high effort required to write
repeating events and long location names. We fobb%b of families (13 of 20)
abbreviate information about an event on the calefEigure 10, Row 2). Not included
in this count are ‘radical abbreviations,” wheree tischeduler simply leaves out
information; nearly all families do this.

Typically, the scheduler shortens the locationter hame of the person associated
with the event. If understood, terse abbreviatiares an economical way for people to
quickly look at the calendar to acquire an at-axgéaawareness of upcoming events. Yet
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Fig. 13. Samantha (P14) abbreviates who an evént @ her calendar with initials.

those individuals not as familiar with the abbréaias get only a limited understanding
of the calendar’s contents.

For example, Brad and Jennifer’'s (P2) family ispeusy with extra curricular sports
activities. Figure 12 shows how the family calendantains abbreviations for the
location of hockey practices and games. They dohlibrause of the lack of space on the
calendar and the long length of location namesa(ilysschools or community arenas).
On the 3%, ‘FV’ is an abbreviation for a practice’s locatjorhile ‘FM’ abbreviates a
game’s location. For the same reasons, Samantidg &b abbreviates locations and the
names of family members. Figure 13 shows a portibrer calendar where events
labeled with an S (for Samantha) are for her, Tfarder son Timothy, and R are for her
other son, Randal.

Many families also abbreviate multi-day events 8pn contiguous days by drawing
an arrow to show the duration of the event, rathan writing it on each day that it
occurs.

7.3 Colors and Highlighting to Make Events Stand Out

While people often use the closest pen at handite events, we found that 50% of our
families (10 of 20) go out of their way to use sfiecolors (Figure 10, Row 3). These
families said they use colors to make particulagnés stand out, be it for the type of
activity or the person involved in it. The bene§tthat colors make the calendar more
readable, where they can quickly look at the cadema gain an at-a-glance awareness of
the family’s events.

For example, Brad and Jennifer (P2) use differebred dry erase pens on their
family calendar (Figure 12): red is for their sduye is for their daughter, green is for
Jennifer, and black is for Brad. They explain ttiese colors let them easily see at a
glance who has activities on a given day. Both maréind the colors to be one of the
best things about their family calendar:

“I like the color coding. It's a quick at-a-gland®ur son] has something.” —
Jennifer (P2), Mom and Government Clerk

“When [our daughter] had soccer and [our son] haddkey you knew which
one of the two of them you had to worry about. And of the better things
about that is you knew what time of day dependimw/loich [child]... The color
is the best part, that's why we do the color.” -aBr(P2), Dad and Architectural
Technician
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Fig. 14. Greg and Lana (P14) use highlighters tkenimportant events stand out on their calendar.

Mona (P2), a teacher, uses colors to highlighttyipes of activities on her calendar
rather than who has activities. Pink events arthdbé@tys and births, blue is for education
and teaching, and bright blue is for school hol&gdyigure 14 shows Greg and Lana’s
(P7) calendar where important events are highldyhteor other families, there is
sometimes the extreme case where color and noghéegis used to show that an event is
taking place. For example, the number on a caleddgmay be highlighted to represent
an event on that day.

Despite really enjoying the use of colors, familéso do color events often end up
stopping after time. We interviewed several peopf® used to use colors but who did
not currently. This is not to say people don't éom to use colors, but many who do use
colors at some point end up finding it to be curabere. Colored pens can be easy to
lose or hard to find and it is often much easist jo grab whatever pen is available. For
example, Anita (P9) used to use color on her caend color per person and a
highlighter for birthdays. Anita finds she just do& have the time to be this meticulous
with adding events to her calendar now that heldam are involved in more activities.
Cathy (P11) goes out of her way to use colorsrgrartant events on her calendar that
she can’t miss and tries to sidestep the probletosifig pens by tying a 4-color pen to
her calendar with a string.

7.4 The ‘Extra Information’

Family calendaring is about more than just the alcavents written on the calendar.
There is often an abundance of other informati@t thust be kept along with the events,
or information that is not necessarily associatdth v particular calendar day like
additional schedules, maps, phone numbers, and.tékks information is important but
people often struggle with where to put it becaiiseften doesn’t nicely fit on the
calendar. Sometimes it even needs to travel witipleebecause it describes the details of
how to use the event on the calendar, for exanmole,to get to a particular location. We
found that 50% of families (10 of 20) either writés information in the margins of the
calendar, or augment the calendar by attachingrnmdton directly to the calendar
(Figure 10, Row 4). This keeps the information elag hand to the calendar, and
provides quick access to it.

For example, Anita (P9) slides pieces of paper Irgp calendar (Figure 15) to store
handouts for the various extracurricular activitieer children are involved in. When
mobile, she will then take the extra informatioattis needed and place it in her purse.
Anita describes the challenges of the ‘extra infation’:
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Fig. 16. The pocket in Samantha's (P14) familyrodde holds extra information.

“The only thing that is missing is all the othertaiés that | have like how do
you get to this place, where is that, all the exdtaff. I1t'd be nice with all the
extra stuff if you had it in one place then | wautcheed my purse file. | used to
have extra things stuck to the fridge, now thegtteek in the calendar. We used
to have their soccer schedules on the fridge.rktfii's trying to get it all in one
place.” — Anita (P9), Mom and Accountant

Samantha (P14), mother of two children aged 121a@ndhas specifically selected her
calendar to help with the problem of storing théraxalendar information. Samantha
orders a Block Parent calendar every year ovepliome for the simple reason that there
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is apocketbehind each montfFigure 16) which she uses to place the extra shaff
goes with her family’s calendar events.

Familes who daot augment their calendar to hold the ‘extra infoiovdtwill often
find nearby locations for it. Brad and Jenniferanily (Figure 17) ends up with this
information stuck on the fridge next to the calendaus, the fridge becomes an ecology
containing both scheduling and associated infownatiSusan’s (P23) family has
developed yet another strategy for handling thisaegvent information. The ‘Book of
Life’ is a binder that contains all of the schootines, maps, phone number lists, etc. that
the family needs to reference often when going atiwir everyday activities. The Book
of Life resides in the kitchen in a drawer near ¢aéendar and any family member can
pull it out to check the information.

7.5 Symbols: Stickmen, Stickers, Etc.

Some families also place symbols on their calendi&esdrawings or stickers, to serve as
abbreviations, to highlight activities, to indicdte status of an event, and even to make
calendaring more fun. Here the symbol either regddext or augments it. We found 35%
of families (7 of 20) used symbols on their calen@f@gure 10, Row 5), where these
visual representations benefit families by agaiovjaing an at-a-glance view of what
activities are on the calendar.

For example, Charity (P16) has developed a vetysianbol system for her family’s
calendar (Figure 18) so that her children, ageshd % can learn and understand what
activities are on it. The upside-down stickmen{2Bd 2% represent gymnastics for her
daughter, the books mean school, the dog meansttitugsthe smiling house (37
means her son is going to grandma’s house, théetaéf (27" is for her son’s music
lessons, M is for a special lunch at Montana’s, tred‘Mom’ balloon (1) is Mom’s
birthday. Even though the symbols were originafitended for the children, Charity’s
husband, Bruno, says they also provide him wittaaa-glance view of what activities
the family is doing.

Mona (P20), like some other primary schedulergstitio achieve a similar effect
through the use of stickers. Mona’s calendar comiés a set of generic stickers like
“Important,” “Birthday,” and “Activity.” Figure 19%hows stickers on a few days from her
calendars. However, Mona finds the set of stickerse quite limiting, both in terms of

P 8 3 = st swcary = =Y
Fig. 17. Brad and Jennifer's (P2) calendar on tiggé along with information relating to it.
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Fig. 19. Mona’s (P20) uses stickers on the fanillgedar to highlight events for her children.

the quantity of stickers given with the calendad &re small range of types. She says that
the idea of adding stickers to the calendar makieg$ a little more fun for her kids who
like to place the stickers next to events.

Some families also use symbols like ‘?’ marks fitent the fact that some events are
tentative, or they will put a large ‘X’ or line thugh days as they pass in order to easily
see what day today is. Elaine (P12) also uses sgmbshow which days have passed,
but has found the use of an ‘X’ caused her confusks a result, she writes a large ‘C’
on days that have ‘completed’:

“C just means [the day] is done. | used to X them lout | used X’s to mean
there is no school...because | have to know what tdaykids don’'t have
school...it was kinda confusing, holidays were a liagited X, but then | got
lazy and didn’t want to use the highlighter. | ugedcross out the days with a
squiggle but then | couldn’t read what was unddnifanted to look back. | like
to cross out the dates because then | know whaitdsy — Elaine (P12), Mom
and Homemaker

8. DISCUSSION AND DESIGN IMPLICATIONS

As social science research, our study findings rdmuie an understanding of the
everyday social routines of family calendaring. #ing on human-computer interaction
concerns, we can contribute even more value bygusiar findings to suggest
empirically-based guidelines for the design of @ibiamily calendars.

Other researchers have already suggested calenidldeliges, such as: allowing
synchronization between multiple devices [Beeathal, 2004] that are likely to be
heterogeneous [Taylor and Swan, 2005], providinghote calendar accessibility
[Crabtreeet al, 2003b, Beeclet al, 2004, Brush and Turner, 2005], and creating
protocols for negotiating events [Crabtreteal, 2003b]. We use our results to build on
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these ideas, where we show what calendar deviedgaly to need synchronizing, what
locations are necessary for remote access, andveovan aid coordination by leveraging
the techniques people already employ. As we haga,damilies have developed their
own routines within a family type (Mono/Peri/Polytec). Rather than force people to
change their routines or the nature of their fartypes, our goal is to enhance what they
currently do. The main premise of our design gumgs is tosupport family coordination
by enhancing both scheduling and awareness acmuiditrough the use of calendaring
devices in multiple location®Ve now list and discuss each guideline.

1. Public and Accessible: A digital family calendar should have a publiclyadlable
client in high traffic areas of the home that isval/s-on and accessible.

Many families use Public Awareness calendars bec#usy are publicly available in
high traffic areas of the home for updating andc&iveg by both primaryand secondary
schedulers (regardless of whether all actually deck and update the calendar). To
replicate this feature in digital family calendaifse form factor of the design must allow
the placement of the calendar in a variety of liocest that families would normally want
to place Public Awareness calendars. Moreover, nilikeh paper wall calendars, the
calendar should be accessible with minimal intésacso one can simply glance at the
calendar. Information appliances where the deviceddicated to a specific task like
calendaring would be appropriate in this regardweler, placement of the calendar on a
conventional computer would be less than optimabbse of problems locating it (e.g.,
its footprint) and because it would be used fortixiakking (the calendar would not be
visible). Several (unprompted) participant quotéscussing digital family calendars
allude to the points we make:

“l think a digital calendar is a good idea but ydwave to be sitting at the
computer. If you're in the kitchen, you don't hathe time to boot up the
computer to see what time your meeting’s at. lfigital calendar was on my
wall attached to my computer now wouldn’t that bey” - Linda (P3), Mom
and Administrator

“l don’t have to pull something up and kick the kidff the computer...if you

designed something that looked like [my paper adehand was inexpensive

and there it was on the fridge and you had onédeée pencil things [a stylus],

then there you go...If [a digital calendar] was ore thiidge and like [my paper

calendar], it'd be an easy transition...it would haeebe a small size because
you don’t have that much space [on the fridge]. Amching on the computer

[sighs], a computer is way too slow.” — Kayla (P18)om and Homemaker

Beechet al. [2004] suggest a wall-mounted large display fae family calendar,
though reflections on paper calendars suggesttyiis of digital calendar may be
cumbersome to use. People routinely take wall cendown to write on them, and
sometimes move them to various locations in the éndor discussion or planning.
Alternative form factors like Tablet PCs (i.e., pbased, light, but of course much
cheaper if they are to be considered for this dadit use) may be more appropriate as
they have affordances that more closely match pé&opxisting behaviors. These
location needs also mean that traditional intesacthrough a mouse and keyboard may
not be easy. Imagine trying to use a keyboard amdseon your kitchen counter amidst
a variety of other forms of clutter. Insteatigital family calendars should use pen-based
interaction,as pens are better suited for locations away fratask like the kitchen wall
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or counter. This type of interaction takes advaataf the actual physical and social
context of which the user is present [Dourish, 3001
Crabtreeet al. [2003b] suggest digital family calendars shouldoiporate access

rights for extended family or friends to view tlanfily calendar. Yet nobody in our study
suggested this feature. In fact several particgpéeit their calendar was not appropriate
for public viewing outside the home because it wassy. While one could extract event
information and provide it ‘out of context’ for @s, we emphasize nobody from our
study suggested this.

2. At-a-glance AwarenessA digital family calendar should provide at-a-glanc
awareness of activities and calendar changes fey @avareness acquisition.

In workplace calendaring, the norm is to explicitigt and invite meeting attendees
[Palen, 1998, 1999], or to give people access obmermission to ‘log onto’ one’s
calendar. This is not how coordination is done amify calendaring: none of our
participant families kept records of who was neettedttend a family event. Instead
awareness of calendar activities is used to coatdinvho is attending or driving to
events. This has serious implications for it sutgyésat importing explicit features that
show who is supposed to attend an event from wadepkalendars into digital family
calendars will likely not be used by families. ke, we have found that acquiring an
awareness of family events directly or indirectlorh the calendar is what aids
coordination. Thus, it is important in any digit@mily calendar design to make the
acquisition of this information easy and at-a-g&n@hile in most families it is the
primary scheduler updating the calendar, visualscae the calendar can help her
understand if others have updated the calendaredls @rabtreeet al. [2003b] suggest
providing negotiation facilities in digital familgalendars to help family members plan
events and decide who will attend, yet we argusehgpes of features would not be used
by most families. As we saw, secondary schedulerdlonocentric and Pericentric
families do not check the calendar frequently emo(ifat all), rendering any form of
negotiation protocol mostly useless. Plans are alsanged too frequently in some
families and, if used, negotiation protocols wosithply increase the workload needed
for coordination.

Families already employ specific social techniquéth their family calendar to
provide awareness at-a-glance, such as having ubcPAwareness calendar publicly
visible in the home. This practice can be leverafggchaving the calendar accessible
from multiple locations (discussed in subsequeideajines), as it will help provide more
opportunities for family members to be able to giaand see the calendar. Yetara-
glance quality requires more than just the calendsing viewable from multiple
locations It requires thenformation within the calendar to be discernablg@dkly. We
saw that people already use various annotatiomigaés on their calendars to achieve
this, and this should most certainly be provided digital family calendar. For example,
people use color and highlights to indicate whieargs are important, or who has events
on a particular day. They also use abbreviatiors &imilar respect, so less information
must be read and processed to understand whaitiastigre occurring. They may even
use symbols or stickers to achieve awareness withavng to read calendar entries.
Paper calendars also often contain a visual histbryhat has changed, usually shown
with pen markings. These types of visual featutesikl be supported in a digital family
calendar and would most certainly help individugsckly understand what is on them
and what has changed. Supporting rich annotatides these is also suggested by
Crabtreeet al. [2003b], though we identify the specific kinds arfinotations designers
should expect to support.
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What about the case where the calendar is not lidiagked enough? This happens
for secondary schedulers in Monocentric familiesd aould also happen to family
members from other family types when they negleathteck the calendar. In these cases,
providing visual features within the calendar tokenanformation stand out will not help.
Instead, perhaps automated reminders may be apgeprhere the reminder is sedat
an individual We emphasize that reminders cannot simply appedne calendar or they
will still be missed; instead, they need to be dentontextual locations [Beeddt al,
2004; Elliot et al, 2005], where family members will actually seentheThis is an
example where location-based message systems aogtdent a digital family calendar
by sending reminders or the calendar events theesébd an appropriate location, e.g.,
like an exit leaving the home, the fridge door,aomobile phone of a family member
[Kim et al, 2004, Selleret al, 2006, Elliotet al, 2006, Ludford et al, 20086].

We also need to recognize that primary schedulegsiravolved in most events
directly or indirectly by having to remind otherbaaut them. Thus, most events could
also have reminders sent to the primary scheduwehes or she can inform others,
although some balancing would be needed to avdilrrimptions. However, sending
automated reminders to other family members ishikroblematic, as people don’t
assign family members to events ahead of time. ,Tihugould not be clear which events
are relevant to which family members. While softevarould attempt to infer this
information, it would be subject to errors. Altetimaly, location-based reminder systems
could provide features to allow the primary schedto forward appropriate reminders as
needed. Such features could lessen the remindingebuon primary schedulers,
especially in the case of Monocentric families thely primarily on this person to tell
others what is going on.

3. Appropriate Information: A digital family calendar should support adding and
viewing appropriate event information at differéexels of detail.

While families place a variety of types of events tbe family calendar, the common
theme is that they are events affecting the famlligis contrasts heavily with the
workplace calendar’s focus on the ‘individual’ [Bral 1998, 1999]. As well, families will
sometimes record household tasks and reminderseocaiendar to reduce their memory
load. In spite of this diversity, the type of infoation and number of events does not
differ per family type. Thudamily calendar design for event content does retdnto be
tailored to particular family typesWhile the types of items recorded on the calendar
varies, so does what people actually write down datendar entries. Families are
idiosyncratic in style, rather than the patternsytfollow. Thus, we suggest thdigital
family calendars support free form event creatiwhere the scheduler is able to choose
what information is added for calendar entriesreate their own meaning for calendar
events. This type of flexibility is described byyl@ and Swan [2005], though not in the
context of calendar entry.

The limited size of days on most calendars causeplp to abbreviate information on
the calendar, be it the name of the person, eweiitss location. Particular events may not
even be written because of a lack of space. Catemgats also have a variety of ‘extra
information’ like paper notices that are associatéith them where people are forced to
write in the margins of their calendars, augmeatdalendar, or place this information in
cluttered locations near the calendBigital family calendars should be designed to
provide more space for some calendar entries ared gsy incorporation of ‘extra
information’ associated with evenisdditional space to add more events or display even
information could come from the use of visualizatiechniques like semantic zooming
as suggested by Bederseinal. [2003]. However, other calendar visualization ta@ghes
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designed for work calendars [Mackinlayal, 1994] appear to limit the ability to gain an
awareness at-a-glance, though this would requiuation. Perhaps augmenting a
digital family calendar with systems that allow ttieation of lists [Elliotet al, 2006,
Ludford et al, 2006, Selleret al, 2006] could help support the incorporation oftfax
information’ for events. Events could also be libkato emails and web URLs that may
contain relevant information, like sports schedudesmaps to locations. Of course, a
problem is what to do with current paper-basedrmfdion, for it is more difficult to link
this to a digital calendar unless the informaticaswscanned in.

4. Work Access. A digital family calendar should be accessible foewing and
editing family events while at work.

We also saw that family members use Personal Waldndars to store either all or some
of the family’s events, as this helps them stayrawd family activities and coordinate
when at work. They may also think of events thegchto add to the family calendar
while at work. Digital family calendars should alloaccess to add and view family
events either by offering client that runs on a work PC where family cal@ndontent
synchronizes between work and home cliemtby havingfamily events available within
the context of one’s work calendgome work-specific events also affect the family
schedule and sometimes family members think of wvem add to the work calendar
when at home. Thuamily calendar designs should offer access toaienvork events
from within the context of the home, and vice velBssechet al. [2004] argue for seeing
work and home activities together, yet the releeaat such events will come and go
when at work or home. For this reason, we sugdestibformation should be selectable
for display at work and home, which is also argtardoy Brush and Turner [2005]. We
also know that calendar interaction for work enmirents is well suited to a mouse and
keyboard where PCs are situated on desks; therefflam@ly calendar clients for the
office should also permit mouse and keyboard ictéra.

5. Mobile Access. A digital family calendar should provide a mobiletarface for
viewing and editing family events while not at hamaork.

We saw that family members need to be able to stbethd check the calendar while
out and about. This was also found by other rebeasc though design suggestions for a
mobile calendar interface were out of the scop¢heir work [Crabtreeet al, 2003b,
Beechet al, 2004, Brush and Turner, 2005]. While mobile setieg (and thus calendar
checking) is clearly an important task, we did fird it to be a frequently occurring task.
Nearly a quarter of families (23%) used a Persiatbile calendar to support it. Those
who did not have a Personal Mobile calendar hadyfaractical workarounds while
mobile like using appointment cards, one’s memany,phoning others at home. Of
course, these strategies have their drawbacksnbre importantly they suggest the way
in which a mobile family calendar interface shoblel designed. That is, they suggest
families do not need their entire family calenddrew mobile. Instead, they may need to
query for particular time periods to see if theg available to schedule something, they
may need to leave a message to add something tatbedar, or they may need to just
find out the location of an event. Thusany families would benefit from lightweight
mobile technologies that permit querying or leavingnessage with the family calendar
This suggests that small devices can serve an tanorole. Perhaps technologies that
send lists of task information to mobile phonesdfand et al, 2006] could be augmented
to send relevant calendar information when nee@shversational input proposed by
Lyons et al.[2005] may also be suitabl&here will certainly be families who want full
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calendar access while mobile, and in this situaitiomould also be necessary to have a
mobile version of a family calendar that synchresiavith an in-home client. Space

limitations on mobile devices naturally call fofonmation visualization techniques like

semantic zooming [Bedersem al., 2003].

6. Multiple Home Locations: A digital family calendar should be accessible from
multiple locations within the home where the infation displayed may vary.

Families also place calendars in multiple locationthe home; 34% of our families had
more than one calendar in the home either as andeleablic Awareness calendar, or
more specialized calendars in the form of ChildsefReference and Planning, or Task
and Chore calendars. While this is less than Hafmilies, it still outlines an important
family need. In fact, we suspect that other familion’t have multiple calendars in the
home because synchronizing them would currentlytelsgous. Yet synchronization is
easy with digital calendars (if a design adequatelgports this feature in a useable
fashion). This suggests the need to have multighaily calendar clients present within
the home. Not all locations would need to displas $ame information howevadljents
would need events to be selectable for informatisplay. For example, a Children’s
calendar displayed in a child’s room could showyanlents relevant to the child. Events
on a Planning calendar could be displayed on ai®@®lareness calendar once they are
finalized, or a Reference calendar could show & Hayel view of the entire year
highlighting days with large amounts of activityefRinders for tasks already appear on
many Public Awareness calendars and again couity easve between dedicated Task
and Chores calendars and a Public Awareness calenda

9. DIGITAL FAMILY CALENDARS

Currently digital family calendar design is domigditby online calendars ostensibly
designed for family or personal use (e.g., 30Bokesnily Scheduler, Google Calendar,
Our Family Wizard, Planzo, Trumba). Yet after arailg a sample of these calendars, it
is clear thaturrent digital online calendars offer a largely poverished experience for
families that does not match their natural routines

Digital online calendars are disadvantaged whecoihes to providing a publicly
available, always-on or accessible family caler(@rideline 1). For example, explicitly
going to the PC in a home office or spare roonmdaing a web browser, and logging in
to the family calendar is certainly not as easpassing by the paper calendar hanging on
the wall in the kitchen and glancing at its corgefithis inaccessibility could work for a
Monocentric family, but would likely force otherrfaly types into monocentric behavior
and probably prevent other family members from gimga with the calendar. Families
could, of course, locate a PC in a high traffic lkoanea, use one login account for all
members, and leave its web page always-on. Yatictien would still be a challenge, as
these locations don't lend themselves naturalimtase and keyboard interaction. While
a tablet PC form factor does promote stylus intéac existing web page interactions
often make stylus use more, rather than less, ctsobe. Finally, while some families
do have dedicated PCs in their kitchen or livingmo they often use it in a task-
switching “work” mode that would compromise the walys on, always visible’
requirement of a domestic calendar.

Digital online calendars also do not always mateh heeds of families to gather
awareness at-a-glance in order to coordinate (Bn&l2). Instead, many provide explicit
event negotiation, were individuals are invited ambigned to events (e.g., Family
Scheduler, Our Family Wizard, Google Calendar, Toa)n We stress again that while
this is reasonable for work scheduling, this is hotv families coordinate. On the
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positive side, many digital online calendars doviite a means to acquire awareness at-
a-glance by explicitly assigning colors to eventsg( 30Boxes, Family Scheduler,
Google Calendar), though some do not (e.g., OurillgaMizard, Planzo, Trumba). Yet
all of the online calendars we looked at resthet information that people are able to add
for an event. For example, most restrict peopléyping; people cannot draw pictures,
symbols, or include a visual image like a sticlerdpresent events. This detracts from a
calendar’'s ability to provide at-a-glance awarend3igjital online calendars’ use of
automated reminders also does not match the neeémmilies. While many permit
sending reminders to email or a mobile phone (8@Boxes, Family Scheduler, Google
Calendar, Trumba) at a designated time, they atioted to just one email address or
mobile device, rather than a plethora of devices$ Would be needed for proper family-
oriented location-based messaging.

Current digital online calendars do not allow agpiate event information
(Guideline 3). While they do support adding anyetygf event, they restrict the actual
information that one can enter by only allowing gglptext. Some even automatically
parse this information and extract out potentialgtevant description details (e.g.,
30Boxes, Google Calendar). These calendars arerasboften designed specifically for
individuals (Family Scheduler is a notable excaptidghe underlying assumption is that
each person will have their own online calendarjlevistill being able to view the
calendars of others overlaid on one’s own. This itk obviously imported for work
calendars, and we believe it would create unnepgssahentication and sharing issues if
one is to try and view all activities relevant teetfamily from a number of different
calendar accounts.

When it comes to ubiquitous calendar access fromk \{@uideline 3), while mobile
(Guideline 4), or from multiple home locations (@eiline 5), digital online calendars are
mixed. On one hand, they are well suited to provadeess to family calendar events
while at work; they are, after all, designed faaditional desktop PCs. Another nice
feature is that no special software is needed Isecthese calendars run in standard web
browsers; this could alleviate potential securibnstraints that disallow installation of
personal software at work. On the other hand, aligitline calendars typically do not
provide the mobile family member with a good cakndccess experience. While one
could navigate to a web page on a mobile deviaesehwveb pages are designed for a
standard PC displays a small screen. Finally, and as previously meeiit) these
calendars are designed to run on a standard massetHdPC, which compromises how
they can be positioned in multiple home locations.

Given this analysis as a whole, we clearly needlgrnative calendar design that
more adequately meets the needs of families. Imallearwith our study-based
understanding of family calendars, we iterativegveloped LINC, a prototype digital
family calendar (Figure 20). LINC is our first stap meeting our proposed guidelines;
full details of its design and evaluation can benft in Neustaedter and Brush [2006] and
Neustaedter, Brush, and Greenberg [2006].

To summarize, LINC is designed as a dedicated rimdtion appliance—prototyped
using a Tablet PC (Figure 20d)—that makes the fawdliendar easily accessible and
always available (Guideline 1). LINC can be plagedny home location that fits within
a family’s current routine. Using a stylus, famiyembers create an event by writing a
note (Figure 20a, top left) and then dragging ierothe appropriate day (Figure 20a).
Using the stylus, people can create their own foem representation of event entries
(Guideline 3), where they can use various annatatgles including note and ink colors.
This helps make the calendar’s contents availabegance (Guideline 2). The LINC
client can also run on any desktop PC where adintdi synchronize through a server.
Thus, LINC can be running at work (Guideline 4) foom multiple home locations
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Fig. 20. The LINC digital family calendar, desigrtecaugment existing family calendaring routines.

containing Tablets or other PCs (Guideline 6)t I§inot possible to install the full LINC
client, LINC Web (Figure 20c) can be accessed usingeb browser which shows an
image of the family calendar. LINC Mobile also daégs an image of the family
calendar, which can be panned and zoomed, makiagfahily calendar available
ubiquitously while mobile (Guideline 5).
LINC is not without its pitfalls, but that is thaulgject of other papers [Neustaedter
and Brush, 2006; Neustaedter, Brush, and GreenB6@f]. For now, we are improving
its interface to better match the study results guidelines detailed in this paper. We
also recognize that LINC is only one of many pdssfamily calendar designs that can

be developed from our guidelines. We have only hegiscratch the surface.

10. CONCLUSION

Family calendars play a pivotal role in the evesydaordination of family activities. We
have presented, through the study of 44 differantilfes’ routines, the core attributes of
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family calendaring. In this respect, we have shdww a typology of calendars is used
by families to record events, to gain an awarepésstivities, and to coordinate by using
this knowledge. We have also uncovered the typesweits placed on the family
calendar and the annotations and augmentationatbatsed to appropriate calendars for
everyday use. We believe that digital family calnsdcan and should be designed to fit
within the existing routines of families that wevkaarticulated; otherwise the calendar
will simply not be adopted by families.

Our study looks specifically at the family caleridgr routines of middle class
families in Canada and the United States. We exppattour results generalize to middle
class Western culture given the fact that socigtipslogy studies have shown that most
industrialized nations exhibiting strong econontiase fairly similar tempos and notions
of time [Levine, 1997]. However, there will natuyalbe exceptions based on one’s
location (e.g., rural vs. urban), personality (eype A vs. B personalities) [Levine,
1997] and context (e.g., living alone, or dysfuocél families). Thus, while the specific
needs of families and individuals within middle sdawWestern culture will differ, we
believe the main principles we have uncovered staly the same.

We leave the investigation of the calendar usagetloér cultures to future studies
rather than broadening our article’s scope, althoagr work could be considered a
precursor to this comparative study. Many cultueeisibit very different notions of time
(e.g., third world nations) and as a result wik wery different methods for coordinating
activities, if activities need to be coordinatedalit While comparing these cultures to
that which we have studied would be very interestthis is not the focus of our current
work.

Future work should also continue the explorationfarnily calendar design by
applying the knowledge we have presented to theyuesd evaluation of digital family
calendars.
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