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ABSTRACT
The secialrole of the personal computer and its

implications for familial health were investigated in a study of
approximately 100 families with microcomputers in their homes. Data
were collected through a written questionnaire and through diskettes
programmed to monitor day-to-day computerImage. Analysis emphasized
both patterns in family use of the microcomputer and the
effectiveness-of diskettes as an experimental method for data
collection and analysis. Computer uses were categorized as
entertainment, education, work, communications, word processing,
programming, and household management, with most usage falling im
categories related to occupational interests. Users tended to, spend
30 minutes to 2 hours in each computer session, to underestimate the
amount of time that would be spent, and to wish for mord-computer
time. Major actvities replaced by computer'use did not involve
social interaction. All participants were generally enthusiaitic
about the computer and felt its impact on.heirlives had been
positive.- Families classified as single-user dominated and
group-dispersed seem generally similar in all aspects measured.
Results also indicated that use of diskette'S seemed to be less
expensive than other methodological approaches and provided a
convenient means of recording data on each computer session at the
time if subjects were willing and remembered to answer the
questions. (LMM)
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INTRODUCTION
\

The use of microcomputers in American homes is likely
to have significant long-term conseq ences for family
interaction patterns, including those inked to rearning.
The best histordcal analogy to documen this assertion is
televisiont Three_deca&es_after the tQleydsionsfirst became
a part of family life, individual values and social _

interaction have draMatically altered because of iUs
influence. Many\ of these shifts have pathologiCal dspects,
indicating the subtle and ynobtrusive power that'a
frequently usedIeducation/entertainment deviCe'can'exert.

,,
, \ , ,

In all probbility, microcomputers will also-have major
impacts on individual values and familial dynamics, if these
devices are,us

aled\for
appreciable amounts of time',each day

.4nd if they ter the user's cognitive and affective
domains. Beth of 'these criteria are likely to be met within
the next ew years for many familqes, as the va.riestrand
sophisti ation ;of software marketed continues-to increase
and as t e price of powerful tachines keeps dropping;

I

In fact, the microcomiput6r may eventually have a more
far-reaching effect on its-'users'than the television (or any
other-communications technology). Small computers are
interabtive,devicesi the user is not a spectator, but a
participant, a shaperra creator. This opportunity to design
and control one's own universe is very attractive to most
peop;e, especially given that many feel as if they have
little power over their lives,and their - interactions with
others. .,

. .

As adults and children sppnd time (together or, alone)
working with these devices, this may substitute for time now
expended in other activities; many related to school or
learning. Determining the new dynamics that emerge with the
presence of a home microcomputer, and assessing the Iong-term
impactCT any substitutions of activities that occur is an
important first: step to minimize' negative consequences and
maximize educational benefits of these devices.



.RESEARCH ON HOME MICROCOMPUTERS

In Novtber,J982,,the authors weep.fbnded by the Hogg
Foundation for Mental Health to'conduct.a study on."The
ocial -Role-of=-the-Personal_ComputerImplicationg:foz
Familial-Mental Health.^-Theigethodologyj9x Ehis:gtOdy
involved identifying a s6pld of approximately one hundrepl.
families With microcompptert in their homes;. lbe'researchfers
constructed awiitten questionnaire to gather 'background.
data about this sample's demographid;characteristics_and
'reasons for acquiring a personal computer. A protocol -was
prepared for'monitoring day to day computer usage, and !

diskettes programmed tocollect thig-data were distriibuted_.
to the subjeCts. all this information was analyzed
to see what overall patterns emerged: This section of -the'
paper describes how each of these methodological stage's was
conducted;

Idehtification of $ampIe

The goal of the researchers in finding a sample
population was to locate approximately one_hundred families
willing to provide demographic data and information on th
computer usage patterns. Ohe hundred seemed an appropriat
number since this would allow for sbbstantial attrition'
while still retaining a reasonable statistical base. (For b

the purposes of this studY, "family" was defined as a grolip,
of two or ore people living together in a legal,
relationship.) No effort was made to ensure that this 'sample
was representative of the larger population either of
families owning computers or of American familiet in
general. While making the research results more
generalizable, such an idehtification effort would have
involved considerably more time and funding. For preliminary
research such as this, that degree of rigor did not seem
indicated.

Potential sources of families with computeh included
all major groups of computer users "in the Houston
metropolitan region. (Limitingthe search for participants
to this" area ensured a closer contact between the
researchergiand the gubjects if difficulties arose in the
data gollectionphase, without making the sample...
significantly less representAiite.) The major groups
identified were:
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I) clients of stores selling personal comput-ers
2) students attending computer classes at area
= universities ,

3) people engaged in informal learning experiences
Connected with com uter usage (e.g. those tak*g a
"course" at a comp t r store of at a non-credit
"class factory")
4) members of computer sers gropps

ti

.1
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5) attendees at.computer- related conferences,
especially those targeted to home consumers

3_

Other sources- of users were personal Acquaiptances.of
subjeCtS.-in_the. studyr:parents_of children_who'se teachers-
Xnew they had home-coMputers, and volunteers who heard about
the study from the media or from presentations'given.by the

'researchers.. '

A limitation .on potential'subjects was"the requirement
bhat each family in, the study have an Apple microcbmputer

'with a disk drive. (This restriction was imposed by the' ;.):

methodology utilized to collect data on usage, as = will be
discutsed later.) Since owning sudh.a computer,syttem
involves an expenditure'of at least $1500, families
purchasing an inexpensive computer as-an unusual toor as a
means to, play arcade games were not indluded in the sample.
While making thesample families somewhat'less_4
repretentative of -the Overall_poptilation of families using
'compu'ters,, thitaimitation likely had little effect on the
resultt of the- study, Most-computer applications.likelytd:__
inVOlVe significant_ long term amounts of family time (record
keeping, educational, businessi Or technicaldses) require
the Ute_&f:a disk drive andi of All such systemik Apple.it
the most widespread.

In soliciing potential subjects from these groups of
wasusers, a Variety_of methods as used. One -page

announcements of the_sudywere distributed at conferences,
in:ciasses, and in compnter stores. The two graduate
atsistants.made personal appearances at meetings of
different groups to for Volunteett. Brief descriptiOns'.
of the study0.:asking_fot potential 'subjects, were pia-odd in
local_newtletterswhich'might.have substantial, numbers of
Computer users among their membershipw,_LikeIy_:probpect8
idehtified by others were_phonethto ask fOr their
participation : Owners of computer stores were asked fat
mailing _listsof their customers to whom announcements of
the study could be sent.

In all cases,,t,he guaranteed anonymity of subjects and
their freedom to cease participatinb In the study at any
time were stressed._ To ensure that all ethical_precabtions
Appropriate to the research were being*followed, the entire
plan for the study,-including all protocols, was reviewed *.

and approved.by the Human Subjects Committee'of-the
Univertity,of Houston -- University PaLk prior to the
solicitation of subjects. /

Of all.the groups from which, potential tubjets were
drawn, the Houston Area Apple Usirs Group (HAAUp). was most
productive,._Since the membership' of this grobp all own Apple,
microcomputers, this outcome was not surprising. Perhaps
five percent of-this total organization became involved as
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participants in the study: Other reasonably fruitful sources
were acquaintances of those already involved in the study"
and faculty and students in the UniVersity of Rouston system
who heardabout the study. Distribution of brochures at
conferences or,classes and the use of computer stores to
target likely volunteers were. the least productive sources

. of subjectS..

Subjects were identified and added to the study over a
period of some seven'months. The total number of subjects
who agreed to participate and were given a questionnaire_and

' diskette totalled 98. At this: point, the time available for
the study necessitated an end to solicitation. No attempt
was made to replace subjects who discontinued their
participation in the.studY.

Questionnaire Preparation

A written questionnaire to collect background data
about the sample families was constructed. This protocol had
several purposes:,

a. to collect demographic data about the family
and its members
b. to ascertain the process by which the family

'acquired a home computer and the nature of the
system purchased
c. to determine the expertise of family members in
computers before the purchase was made and their
attempts, to gain greater expertise since then

Thlis questionnaire required about fifteen minutes of the
time of one family member to complete.

Questions 1, 2, 3, 4,_5, 8,,and 9 on the instrument ask
for information about the decisioh to purchase a home
computer. Emphasis is on the timing of the decision,
the rationale for the p ' ,gse, barriers'to acquisition, the
role of other; people in lying advice, the_degree to which
written information was used in making the choice, and the
nature of the system finally purchased.

A
Questions 6,_7, 10, and 11 on the instrument are

targeted to ascertaining the family's expertise with
computers. The compUter_experience-of_Various.members of the
faMily befOre the decision, the computer training they had

'Tpaeived prior to the purchase, educational experiences_
4 subseqUent td_teleCtiOn Of the system, and attempts to gain

;information through computer related publications are
stressed.

,&a°
. .

The background questions at the conclusion of the
questionnaire focus on demographic characteristics of the
household. The86 include names and ages of family members,



years of formal education and_marital status of the
respondant to the.instrument (the primary contact within the
.family)i the emPIoyment_of family members, and the family's
overaII.income. AsceFtaining the_membership_of 'the family is
particularly important_in_determiniugl via- the data
collection n-diskeftei Which family members have no
interaction with the computer. '

Subjects were given (or mailed) this instrument after
indicating a willingness to participate in the study and:
simultaneously with their receipt of the diskette for data
collection. The contact per'gon in_the.family was urged tb
complete the questionnaire promptly and return_it
Forty percent of the sample did- return the_instrUment
quickly, another third.did so after prompting by phone. A
fourth never completed the questionnaire.

Gathering PatA mia Dlattt

To determine the family in_-eractionpatterns created by
computer usagei_a detailed recd of_the activities of each
user is required. Collecting_ such data inevitably requixes
self-report, as an_outside observer_placed next.to the

.,computer would:be both expensive and obtrusii.re. (Long -term;
one can i ine a computer automatically programmed to.
collect a., store -this data internally, reporting to the
experimelters each day_Via_phone, but thfs is beyond current
state ofithe_art.)_Such self report ,is most likely to be
adCtrate_if_dOne at -the time of computer usage (since memory
isunreliable) _and in as easy a form as_ possible (Wince
users will tend to avoid cumbersome or timeconsuming
reporting activities).

The researchers titili2ed4 experimental methodology to.

.

determine, as one goal -of the studyi_its possible
effectiveness as a social science dataAatheringlapproach.-`
pbjects_vere_given, for mailed) a.diskette and an
instruction Sheet -for Each;family4nember was asked
to- insert the diskette -and answer a few brief questions
before everyusage,of the computer and again after that
session- on the.'machine_ was completed. The diskette
autoMatically_stored the answers to the questions, thus
elimirAting the necosslity for subjects to keep 'any written
record.

.

' e
Such an approach to data collection offers several

pQtentiaradvantages. The'subjects record their actions and
responses at the time of usage, rather than later when._ -

memories have faded. Participants are not required to fill
out, store, and return the bulky paper questionnaires needed
for an equivalent amount of recordkeeping. The cost of such
a proceduretis much lower.than, say, having the subjects
phone a resdhrcher before and after each'usage to report
their actions and feelings. The data are gathered in an

)



impersonal and reasonably unobtrusive manner unlikely to
produce:bias in subject response.

The method also has potential weakdesses, whoge'
importance the reseaTch was designed to elicit. SubjectS may
forget to use the diskette either before or after computer,
usage (or both), thds making the records less accurate.
Participants may become bored with answering the diskette
questions (necessarily a non-reinforcing activi,ty, as ,a data
collecting procedure highly, rewarding to subjects would bias,
the usage patterns) and may then not record sessions or may
withdraw' from the study., The data on the diskette may be
damaged or destroyed through inddvertant actions by some
member of the family. (Of course, with the possible
exception of the Natter, all of these possible weakness also
apply to'more conventional forms of data collection such as
repeated questionnaires.)

q prepare -the diskette, a computer programmer was
engdg d to develop software which would ask users questions

. and ore results. ThAs necessitated the preparation of two
programs: one on the 'Lizer Aiskettes.to manage the colIectiOn
and recording of data, the other for the experimAters. to
retrieve informationfrom.the user diskettes; The program on
the user diskette was compiled (translated into machine,
language). and protected from user manipulation so that the
data entered could not be retroacti.vely'altered or viewed by
.another family member.

Unfortunately, uset error could erase the
digkette, since ?he only method for ensuring h

contents -of a
again this

event'ti'ality ("write- protecting) also blocks the diskette' from
storing any data. Precautions were therefore taken to
minimize the chance for dat ft4lost or damaged; The
diskettes were mailed to us rs in a heayil,duty cardboard
enclosure designed for thi type of media. Participants were
requested to Use these enclosures for storage and in
rAturni g the diskettes to the researchers. Each diskette
was cl arly labeled, and the instruction sheet enclosed
offer d suggestions for proper care:'Subjects were provided
phone umbers to use if any difficulties were encountered
and encouraged to call the researchers,if any questions
arose.

The softWare on.the user diskette was programmed to
note when'the diskette was becoming full o data and then to
ask the subject tO contact the researchers fq,.inst*uctions.
In this manner, the chances of information benr11(5St
because the diskette could hold no more data we're minimized.
The collectio format was designed such that each diskette
could holdreports of about 120 sessions, so the need to
Supply additional diskettes for fecordkeeping was kept to a
minimum.
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pr-oti3col. Qui the pikette

A fixed set of questions was asked of participants
before and after each session on ,the computer: The goal of
this data collection procedure is to determine:-

a. which family members are using the computer
b. whAt social interactions'take place around
determining Who,uses the machine
c. the user'S pur ose'in-interxcting with the
computer-
d. the activiti with which COMputer utilization
is competing
e. the time involved in usage
f. the user's feelings about all aspects of
working with the'mphine

PrOvision is also made for open-ended responses by the
participant to add any other information he or, she wishes to
convey.

Inthe Before Session questions, the user is identified
and the names of co-par4icipantS (if any) are solicited.,The
Mate and current time ,aid entered; the former to give a
cumulative sense of frequency of use, 4be latter as one of a
series of questions to determine actual elapsed time on the
machille versus user perceptions of time. The subject_iS' vii

,-. asked for what duration computer usage is planned and the
purposit of the sessiOn As a -cross-check, the names of .the
software 'packages the participant is4ntending to_use are
ascertained; these can be compared to the intended purpose
stated. Tinally, the subject is asked in what activity
'he/she might be engaging if not using the computer.

4

n the Post Session questions; the_user and date are
again identified (ircscase some participant-forgot the Before'
Session questions). The current time is determined (to

compare to the time.the,sepsion was initiated), and the user
is later asked to estimate the time-involvedln thioNsespion
(to compare user perceptions to actual elapse -time and as a
record if the Before Session questions were inadvertantly
omitted). The softN4re packages used ate ascertained; from
this inforion the actual purpose of-the computer usage
can be determined and compared to the originally intended
usa e._..._aubiects. e asked if anyone tried to join (oar take /

ox )theirilse of the,computeAand how they responded.
culties in computer pnctivning and feelings tl-iese

cause are queried: .

,

. .

A series of_ estions is sked dealing with Mlether
users wished re time with e computer (and why they were
stopping-if so) ortless time with the computer(and what
they would have liked to do inste'ad). Open-ended responses
on feelings about- the computerand-the activities with which.

9.

,



it competes are Solicited. Finally, the subject is asked if
he/she would like to add any other information;

To maximize the probability of data being entered
properly by SUbjeCtS, the_ptogilam administering -the
questionsiva8-ihStrUCted to-re ject:certain types oL
'inappropriate ihpUt._FOt example, when the user was asked ti

ekter_his/her name, the computer wa8-programmed-to reject a.
hnull";response_,(the participant simply typing the 'return

key to tove on to the next guestiOn without answering); A
response of miniMUM-4ength was required of the User before
thecomputer would_-q6ritinue. Similarly, when asked for the
time, alphabetic characters were not accepted; the
respondant had_toinput_a ;lumber, In this_manner, subjects
were prompted to take -the questions seriously and to give
appropriate answers. (Of coursei_for all open-ended
questions' no -user response was reqclired to continue with
the protocol.)

karicipsnt BonituinqA
1

The graduate assistants followed a.set proceduie in
interacting with subjects. As already described, after a
participant had volunteered to be in the study, a diskette,
questionnaire, ,and instruction sheet were sent to that
family. The subjects were asked, both at the time of
volunteering and on receipt of the materials, to return the
completed questionnaire as soon as possible.

If after several geeks nothing.had beerreceived,
follow-up call was made to the subjects to ask for the
return of the questionnairqi to answer any questions- that
had arisen, and to encourage-use of the diskette. One
additional follow-up call was eventually made to those who
still did not return the questionnaire. No further contact
was made with volunteers who did not respond to this call.

On,the instruction sheet received by participants were
phone numbers by which the assistants for the study could be
reached, as well as an address for,maiIing materials.
Several of the regioondants did call during the course of the ,--=--

Study, generally to, report some type of problem with the
data- collection diskette. All such problems were immediately
resolved,. usually by instructing the participants on proper
usage, sometimes by replacing a damaged or defective
diskette; r

Respondants who were members of the Houston.Area Apple
Users Group (HAAUG) had additional frequent opportunities to
interact with the researcher's, as the graduate assistants
made Nonthly requests for volunteers at HAAUG meetings.
GenefalIy,\several participants in the study would .

spontaneously come up at each meeting_to,ask questions, make
comments, or give suggestions. Generally, participant



statements indicated that they found repeated insertion of
the_diskette and_answering.the_ questions tedious. The
assistants were instructed to be attentive to these comments
and to ask the participants to continue regardless.

_ In-early August, a-postcard-wastsent to -ail- subjects
noting a'_change_in_the address, and_phone numbers. by which
they could reach the researchers. At the end of August, the
fitSt fifty partiCipants.were asked by letter .1:0 return
their diskettes for analysis. ghree_weeks later; -a follow-up
phone call was, made to those who had not sent badk the
diSkettet,At the end_of Septemberua similar procedure was
f011OWed in asking' all remaining subjects to return their
diskettes.

Prom early October until early November, all subjbcts
who had not_returneddiskettes were called at least twice to
ask that all materials be sent back. No further contact was
made with participants who did not respond to these
requests.

PAtA pxoceduxels

The two major sources of data in the_studl, are the
questionnaires and the data diskettes. The researchers
andlyted_the information in the questionnaires by summing
all the data_given under each questionto create an overall
pioure of the sample's response to that item. Also, each
familios answers were grouped togeth6r, to indicate their
individual _demographic characteristicsi'method of purchase,
and knowledge about personal computerS;

By us. ing_this approach, the data_gathered could be
evaluated beth_for internal interactions among variablet
(0.q.did families with more computerexperience approach
the purchasing: decision.,differently) and for generalizations
abdut the entire sample' (i.e. the average income of families
whO purchase home computerS). Also, if major -differences.
among families_ emerged n,the analysis of diskette
information,, the questionnaire data could be grduped to look
for correlations in'family characteristics; (For example:, do
all_families with distributed_patternsof usage among their
members also have significantly greater amounts of edu6ation
about personal computers compared to families in which one
member dominated computer usage?)

, -

The retri4val program for diskette data was constructed,
to produce'written versions of the diSkette protocol'with
the_tflbje:ctpl answers inserted. In this manner, the answers_
could be exapined.andrsummed uSing_the same context in which
they -were given, as if a written questionnaire had been _

tompleted,: This minimizes the chances of error in assigning
a particular answer to a different question;'.

Ii



A content analysis foNat was used to sum respondents,
-:iworn. Thin protocol previAvs a;Means ofgrouping related
:.gets of questions and .answerSito:S1Mplify subsequent'
ahalyfti8. the-vety largevemaUnts of data collected on
the diskettes are_condensed into a farm in which patterns-of
faMily usage can be more readily:identified;__

The content analysis format concentrates on he
following.questionsl

--who within the family are the users.of the
computer; and ,What:P:percentage of totalossions_

s,does each contribute?
- -what are the purposes for which the family use
the COmputer; and which purposes are most

n±ficant in terms of ftequency?
many' minutes does the family expect to use

- the computer; and:what.discrepency existS'betWeen
th4.s.expectation and actual time-in usage?

what-activities does computer usage:-
substitute?
1,-to_what. extent is computer use, shared among
faMily*ppmbers?
--hoW are Situations of :competition fo'r the
computer,handled by 'the family; and how. ttoqueht
is this_probiem?
- -now often atedifficuIties encountered in using
,the computer ?
--do users feel that time spent with the compilter,
is about right; too-much (what:is displaced),I0t
too little Jway was use'terMinated)?
-what overall feelings and'open-ended comments

about the computer 'do users have?:

0

This protocol does not 'attempt to construct a _7 _

chronology of computer use over the period_during which daEA
was collected: Such conclusions from thediSkette data wo
be suspect; as no means exists of determining how:manyus r
sessions wete not recorded 'oh:the diskette through subjects
failure to insert it,-To ensure that 'the. accumulated data',-

for. each family was 'representative of generalsusage
patterns; diskettes wisth less than ten complete before/after
data collections were not included inthe_analysis. All
diskette data was summed for familieS with more than this
minimum number of entries, so the total record of -each
family's usage was utilized in conducting the analysis,.

12





IMPACT ON FAMILY PATTERNS-

The results of the initial written questionnaire
indicate that oUr study is based on. data obtained ,from;a.

highly select population. The respondants all are people who
have acquired an Apple II computer and disk drive.They ate
also people who agreed to participate in this inquiry.

As would be anticipated/ our_population islargely
white, middleclaszt_and relatively well educaPd.They are
thus not represehtative of the general adult populatiOnThr_
.of most American familiet. Although_the number of hodteholds
acqdiring home 'computers has steadily increased, such
families still remain in the minority, and hbusehOlds
obtaining systems as expensive as the Apple II are a
fraction, of this group.

On the other hand, this sample of users, is not
significantlYdifferent from_many or most American faMiliet
who have acquired home computers. Moreover, as computer_
hardware becomes more_powerful and prices fall, increasingly
families will be-purchasing systems -at leatt as pOWerfOl_a
the .AppIelIi_Thust this. sample is representative of what.
the-American faMily is becoming.

Detailed data about demographic aharacteristics of the
sample or respondents' pre-. and post-acquisition_ bphavior is
peripheral to the focus of this_paper and hence_isVhot
included. Some relevent characteristics of the families are
that alffiftt two-thirds of respondents listed "profestionaln
as their current occupational status; seventy-three percent
had at least a college degree;_ and eighty-seven percent have
continued their education about'computert through magazines,
courses, users groups, and the'like since purchasing their
mac ines.

As described earlier, .thit stud ,utilized data
collecting ditkettes as a means. of recording participant,
computer usage. In analyzing the resultant information, two
issues are important: how well did this experimental method
work -as a Way of acquiring data,and what was learned about
family use patterns. From this knowledge, subsequent
researchers both can design imprOved methodologies and can
identify productivd hypotheses to study.

patagallsgtigniditbgd

One of the goals of this stutly_was to assess the
utility Of an experimenta.1 method_of recording participant
responses on questions 'related to-their-day to
activities. Using diskettes to acquire and store information
offers many benefits; Sikh an approach.is inexpensive i

compared to htiman collection of such data.. The computer
provides an impersonal, unobtrusive, and unbiased method of

13



-obtaining answers from participants._ The considerable
trouble of managing_large numbers of paper questionnaires is
avoided. Subject responses are elicited at the time of their
activity on the computer, when the information is fresh in

their memories;

The two major potential. problett likely to be
encountered with this approach are ly loss.of data thrbugh
subject errox or inadvertant damage.to:the diskette, and 2)

, the non- collection of data througli subjects' boredom or
forgetfulness; This research gives a good sense of the ?"__
magnitude. of these possible problems and alSb_indicates waysP
in which ,future appplications of this methodology might be
designed to minimize their ill effeetS.

Of the 98 families who agreed -to participate in the
study, questionnaires were returned by 75 177 percent) and
diskettes by 60 (61 percent). Of these diskettes; 14 were
dqmaged or unused; 19 contained .too small an amount of data
to analyze; and 27 had usable_information. Overall; of all
diskettes sent to subjectsr 28 percent- provided useful_datar
34-percent came back without useful _data, and 38; percent
were not returned. What were the major sources of problems?

About five percent of the samiAe experienced problems
with the diskette and called forasSistance.Of these;_ most
were using the diskette incorrectly; a simple explanation
over the phoneLwas enough_toret-OlVe this situation. In'one
Case; the diskette as defectivebr was damaged in transit;

a replacement diskette was quickly provided;

In using-diskettes to collect data, these types of
problems occur_at 'the- beginning of information storage, when
correction of the situation_is easy. In,none;in of these
instances was any%already_stored datailbstr so user

' confusion otfaUltY:"materials_were_not sources of any
significant methodological difficulties.

By their direct reportr_at least terf percent'of the _

,sample,did either lose the diskette or damage it.irreparably
'before data could be-retrieved. (The actual figure is

.
;somewhat of, uncertainty about the .

situatifon of those`_ sUbjects wWneither returned diskettes
nor reported:WhY theyhad_ceaSed.b participate in the__

study.) In mosteases_of damage", the "subject accidentally
"reinitialized" the diskette (wiped:it clean) under the
mistaken impression that it was a different diskette.

Thit it a.typb ofloss more likely't9 occur with a
diskette than with written questionnaires. Unfortunately,_
the only way to ensure that disktttes are not inadvertantly._
erased (Write-protection), alsb blocks the storage of any new

information_ on_ the.diSketler soHthis type:bf safeguard is

iittactical.TheditAettesinthestudy_were clearly labeled

14
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and were proVided with special container for storage.,

However;_ participants in a hurry (especially naive users)_;

could confuse it with_a different diskette; such an error iS

not uncommon with'beginnihg computer users.

All diskettes available when this.research began were

black and closely resembled each other, so ensuring positive

user identification was difficult. Sinc6 the initiati9n Of_

this study, colored diSkettes are beginning to appea_On the
home computer market. Future investigators will Oe_able td-
usediskeEtes of an unusual color if they desire. For most
users, this should greatly reduce the possibility of

accidental erasure or loss.

All the remaining problems with diskettes unreturned or
containing only -small amounts of data seem to be connected
with subjects finding the information entry process boring

and unrewarding; SOMeparticipants indicated, in -the
open-ended comments tmy made on the diskette that_
repeatedly answering the questions was ,tedious_. Others
expressediSimilat feelings when talking with the researchers

on the phone or at HAAUG meetings; Still others
spontaneously included notes when returning the diticettes;..L

in apologizing .for the_lack_of data, they indicated problems

with forgetfulness or disinterest:

The chronological_ pattern of usage found on-many
diskettes suggests that even_when uSabIe amounts.of_data
were present, not every session on the computer was logged.

Only_a handful of respondants seem to have been completely_.

faithful about entering inforMation; Also, some entries have
only very sketchy responses as if.the participant mere_
.hurrying-through an unwelcome chore rather than carefully
.,assessing thoughts and feelings;

Of course, many subjects made entries -with care,;and-:
the data _to- be analyied,below reflect a fairly complete
record of those-_ families' activities On the computer._The

usage patterns found do not suggest_that some individuals

within families always recorded activities -While_others
never_didp thus distorting the data; inttead, either
families seem to have used the diskette most of the time or,

aftet the firstfew weeks, they seem -to have ignoted_it more

Ofted_than not;_Of course, familieS in this secondcategory
provided too little data to be used in our analysis.

Mbst aspeCts of thiS'reseatth were designed -so as not

to tequire logg of every single 8essiono_soHthe information.

gathered from active families ib,-(41.tite adequate. However,

the overall proportion of subjects' diskettes with usable
-cita is lower than might be hOptd, and interrelated factors

Of tediuM and forgetfulnesS teeth primarily responsible.

Ameliorating this problem in future research studies is

5
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likely to be very difficult. To design a disitette that
reinforces-data entry by,playing a_game with the user or
some similar device both would be expensive and could
distort-the usage pattern. Paying subjects for their
participation might create more motivation to record .

sessions aecurat4ay,sbut this also. would be expensive and
would only affect those family membeis who felt directly
benefited. Requesting less frequent usage .Of the diskette,
and recording, say, weekly sets of sessions and feelings
would vitiate many of the advantages of this methodology
without necessarily encouraging more reliable Use.

Therefore, no easy answer to improving attrition rate
or accuracy in futur0 such.research seems apparent. Of
coarse, the use of any other methodology is unlikely to
produce_highds or more complete' response ratei; it is
doubtful, for example, that filling out numdrous4peper
questionnairW'before and after usage would have produced
better data. The diskettes seem to be a less expensive.'
methOdological approach that has some advantages while
retaining a fundamental problem of subject motivation.

:Family Uiaoe patterns
_

_
,The data on_the.27 diskettes with a sufficiently large

number_ofOOMplett entries was condensed using the content
analysit_fdtmat discussed earlier. Below are summarized 1).
the_result8_of combining the data across the_entire_group of
families and -2) the patterns which-ethered when_ contrasting
famili08 With multiple users of roughly comparable activity
levels to families dominated by a single user.

.

Families were divided into three groups based on their it

pattern of usage among household members. Those families
With one user, whose number of sessiOndwas_at least four__.
times greater than all other users_COMbined_were classified
as dsingi-e_uter dominated." Those in which the least active
user,recorded at least onethird as many sessions_ as tm_
most active were classifed as "group:dispersed." Those 'with
intermediate mixtures of user activity were classified as
"intermediate." (Potential usert_less_than five years of age.
were not included in this clattification system.)

--

The distinction here is Clearett_for families with more
than two potential users (which comprised most_of those
returning usable diskettes); With_ahy_number of potential
users, a "single user dominated" family'would have at least
eighty percent of the computer_ sessions logged by -one
person; For a three person fatily tb_be_classified as "group
dispersed," the most active user could log at most sixty
percent of total use, with'each of the other two family
members having twenty percent or more. In a four,user _

household, the highest possible figure for the most active
user in a "group dispersed" family would be half of total

16
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activity; .

For the 27 families returning usable amounts of data,

16 (59%) were "single user dominated," 4-(15 %) were

"intermediate" and 7 (.26%) were "grou dispersed" in their

usage pattern. Thu.. the_majority of_families have one
member who is quite involved with the'Computer relative to
others in the household.

Of those families who are "single'uSer dominated, in

13 out of 16 cases (81 %) the dominant use is male. -This is

unsurprising given the generally masculine',images of

computers, mathematics, and science in our' uEture.
Evidently, more than the presence of a comp te.Okin the home

is required to reduce thegender gap; between male and female

computer users.

The purposes for which the computer was used in these--L_

27 families were` categorized as entertainment, education,

work communication$ with other computers word\processlt4,-J

programming, and houSehold management; This infomation was
identified by,users in response ,to a direct question and
crosschecked by asking about the softwar0,pacXageS\uded (to

see if these were appropriate for the purposeSstated). In

18 of the 27 families, more than half the sessions c:e)gged

were dedicated to one type oCcomputer usage; for th other

one-third of the sample, no single application of the,

computer was dominant.

A breakdown of what proportion of families had at least

some computer usage in each.of these categories can be given

as follows:

entertainment: .67%

education: t 52%
work: 33%
communications: 4%

word processing: 63%,
programming: 52%
household mgmt: 19%

For the tWO-thirds of the sample in which one usage was
dominant' the major application was:

entertainment: 11%
work: 28%
word processin : 28%
programming: _33%

The major distinction between-_"group distributed" and

"single user dominated" familiet was that_"entertainment"

was a_tUch more significant Category of usage in "group

dibtributed" households;



If those categories of Use' most likely related to
occupational interests are combined (work, communication.
with other computers, word processing, programming), the
vast majority of the _sample's usage falls into th4s area.
ThiS grailp of computer users seems to focuS_on th4r home
machine as a tool to aid-in business-related concerns. (Of

course, one couldalso_use wotd,processing_to write letter
to friends, so the distinction is not completely clarcut.
Not surprisingly,_families with distributed usage patterns
are more likely to have,entertainment as A significant
purpose, since younger users are unlikely-to be as
interested in vocationally related applications.

The median amount of time all household users elpected
to spend in a session On 'the computer was distributed across
the 27 families as follows:

15-30 minutes
30-45 minutes
45 minbtes - 1 hour
1 - 2 hours
more.than 2 hours

4%
22%
26%'
3%

1

Of courser for each user; session=by=S6881on estimates
'covered a considerably wider range.) Thus, in about half the
families, subjects estimated atypical usage time of one_
hOur or more; the other half of the sample repotted average
times of 30 - 60 minutes.

When these figures are compared with actbal time spent
on the computer, the average discrepency between estimated
And actual usage per session was distributed across families
ehus:

k
discrepency.within 10% _4%

10% to 20%more than expected 14%
20% to Ci%_more than 'expected 41%
more than 30%. .

Consistently, users t nd to underestimate the time they will
spend in a session on the computer.

At the end.of each session, users were asked to give
their feelings about -the amount of time theli had just spent
on the computer. In 8 of the 27 families, users felt the
time spent had beeh "about right" in eighty percent ormore
of all sessions. 14 families had users who felt, on average,
that the time spent was "too much"sor "too little"'in half
or more of the sessions._ In general, these users wanted more
time with the computer, listing a wide variety of reasons
Ifor why use was prematurely termijetpd;

The remaiprihg fifth of the families had feelings about
time intermediate'between these two positions. While,most.of

48



the 27 hbuseholdt had users who felt that a few sessions
with the computer had contumed.too much time, three-fourths
of the'families wished on balance for more time with the
computer.rather than less.

Overall, then, users tended 'to spend thirty,,minutes to
two Jlours in each-session on the computer, to underestimate
the amount -of time that would fie ,spent, and--in a

.substantial number of families--to wish,frequently that
their time on the computer could have been even longer. This
desire for more time showed no lbngitudinal changes_over the
course of 4the Study; the computer does not seem to decline
in attractiveness with increased experience nor do, many '

users seem able to find As much time for-computer activities
as they desire. No significant differences in time usage or
attitudes emetged between "single user dominated" and "group

dispersed7/families.
.

.

_
15_0f:the 27 families reported, experiencing occasional

difficultiet When using the computer. For most of these
households, problems occured in ten-to thirty percent of the
set.si6ris iogged. "Group dispersed" households_were somewhat

more likely to report. difficulties than "single user
dominated" families;'presumably, more frequent users spend

;enough time on the computer to gain expertise in fixing
problemt. All users were very frustrated whenever problems
occured, but at the end of the session still almost always
made positive 'comments about having t -computer'.

Users were asked for each session that they might be
ong instead if the computer were not available. This

information is an indication of the activities with-which
the c6MPUter. 4.s competing. The categories in which these
activities were claSsified and the percentage of families

listing each are:

external socializing 15%

television 93%.

hobbies.. 4%

recreation_ t. 15%

eating 4%

sleeping 48%
work or schoolwork .

,

30%

yardwork and housework. _37%

.reading, - : ,
56%

ekerpite. ' % "4%
__

I

-same activity without-bomputer 33%:

(.e.g. typing) ,

,

Dm 14 familieslusUaak_ "'singleinle user: dominated"),a
single activity wat,iitted-atf44platedby at least halt: of

the.. sessions can the,coMput.eK.:0Inol2.-,Of_ he I.A casesk,thit

activity vat_televitiOn5VieWing.jip of er significant ..

-differences were noted between "Single-uter,dominated'and
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"group dispersed" families.'

Thus, the major activities displaced are television,
reading, sleeping, and-working. All of thete..are.typified by
generally low levels of interaction with other family:.
members, so the computer is,eVidently not significantly,
decreasing the overall amStia of social interaction :within
families; To the extent that the computer isused fOrH
work-relted purposes, however, time spent on the machine
does seem to be reducing users' leisure activities.

. _ _ _

A series of questions on the diskette collected_:-
information about family social interactions_SurrOUnding
access to the computer. First, users were asked if they were
beginning the session alone or were sharing the computer
with others; In Il of the 27 families (41%), more than one
out of every ten sessionabegan with multiple users. Not
surprisingly, these tended to befamilies_clatsified as'
having "intermediate" or "group dispersed" usage patterns.
For theie eleven' families, an average of one-third ofall
sessions were initiated with multiple users, as compared to

an average of three percent over the rest of the sample.
_

Till of this subset of the_sample'alscLhad_Otherjiers
attempt to join a 'session.on the computer in at least ten
percent of all sessions. The average over this group:was
nineteen percent, compared tothree percent_ of_ sessions
which someone attempted -to join for the test of the sample;
For all families, sometimes joining the group usingthe_
computer was encouragedi_sorrietiMeS_XejeCted. Participants'
comments gave-no indicatiOn that significant family problems
arose over this decision.

In eight of the eleven families with major levels of
social interaction around computer access, other family
members sometimes attempted to compete for use of the '

compu er (by asking the person (s). on the machine to .
termi ate their session). Competition far access also ..

.occur d in three of the other families in the sample. For
all t ese families in which usage was disputed, competition
occured in an average of seventeen percent of all sessions.
Sometimes,t-hose using the computer choSe to accede to the
wishes of the competitor, sometimes not. Users' comments did
not indicate any significant levels of family friction over
this decision.

Overall, in families with. multiple active users the
computer is frequently shared and sometimes not shared.
Purposesjor which the computer was used during multiple
user se-S'sion8 tended, not surprisingly, to be educational or
recreational in nature4, since thest applications lend,
themselves more readily to group involvement. Very few
familie8 in the sample had so many sessions of multiple
person computer usage trra-t the machine could be seen as

20
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causing a major increase in total family interaction.

At the end of answering_questionS on the diskette,
users were asked their overall feblingS about having a
computer and were given the opportunity to make open-ended
comments. All participants were generally enthusiastic abou'est

the computer and felt its impact on 'their lives%had been
positive. Typically, no other remarks were made.

The researchers contrasted families c ssified as
"Single user dominated" with those "group ispersed" to see

if significant differences between theSelgroups emerged in
the data on the questionnaires. The two.. groups_ seem
generally similar' in all aspects the questionnaire_measured.
(reflecting the generally homoge-neous population in tile ,

sample); Whatever the factor-8 are which'determine the
emergence of multiple active users in a ,familti, they were
too subtle to be found by exploratory researck' of this type.

21
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EFFECTS ON 'FAMILY/SCHOOL INTERACTIONS

An increaSin5 proportiOn'of Americdn families are
purchasing and using microcomputers. ,Over the next_few,
years, these devices may become common a part of everyday
life as the toaster or-the dishwasher, another tool around
the house; Some family-members may use the computer for
ent,ertainment, others for education or for business; some
will ighqre it altogether. However, as computers are used
more and more in work, for Shopping, and for banking, every
family will find having some type of small computer
increasingly necessary.

a

As a result of the microco4uter's attractive attribute
of-interactiveness,.children and adults alike 'are spending'
more time and money on these deVices than anyone would have
predicted even two years ago; In fact, microcomputers are
creating a more rapid alteration of peopl's lifestyles than
did the television, the movies, or the- radio. For example,
videogames are already three times as large an industry as
motion pictures!

How each person uses the small computer will shape his
or her individual life, and each ofus -is accustomed to
integrating new tools into. our lifestyle. But t home.Butt
computer may also' alter family_interaction pat erns, the
ways by which this group of individuals commu'icateS,
educates, and forms a network of attachment. ost people do
not think about how tools affect their liveS at this level
and, as a result, the subtle and slow of
microcomputers on families and schools may be unintended And
less than optimal..

.

ica doTt Zps Ta

Over the -next several years, the current rapid
penetration of microcomputers into famiiy_life will'
inCreaSit. As a_reSUlt, some_speculate that negative side__
effedtt_din_j.ndiVidUalS and families may_muftiply%_Children
Skip Sdh661 to go_to arcades:(a_largescale lbehavior that
teleVitiOn did not evoke). Movies anthropomorphize the
computer's tole_in. the persohlmachinepartnership.and
glorify the reclusive programmer; Using:a home computer may
not'only tend_to defer the need_forinteraction with others
(as does the television);-- it may begin to substitute for
interpersonal relations. Of courseiall these potential
dhange8 would_ affect theneeds a student brings to the
school' situation and would intensify the ,chalIenges already
faced by teachers.

The results of our study_suggest that--at least so
far--these speculdtions are overly dramatic. A major finding
Of our research is that personal., omputers should not_be
viewed as having analogous impacts on the family to the
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television; for many, in fact, the computer is used as a
substitute for television viewing: Comp.txters generally seem
quite different in the social role they plaY in the American
home (although families with a pattern of single-uSer,
workrrelated'coMi5uter activity may find the computer no more
desirable in its effects on-that individual).

Out respondents did not'become "computer. junkies" nor
did they appeat "addicted" to using the Tersonal computer.
Users did not seem to attribute signifiCant anthropomorphic
;qualities to-the machine,;nor did major emotional '__

-entanglements occur' between person and ;computeri_raMiay
members did, however., consistently underestimatethe amount

.,,time that accomplishing a goal using the cOmputer_wuld
take; and simultaneously they wished,foreven more time to
Spend on the Machine;

.

MOst of our sample utilized their home machine as a
tool to aid in business-related concerns, Using-the compute;
,primarily for work, word prOcessingiadd programming. _.,. ';

Entertainment and educationwere_signiricanti.but.Secondary
applications: (This is-implica-tions_for_those who see= major
amounts of children learning becoming home-based in the
near future.)

li

The;major activities for which computer usage
substituted were television, reading, sleeping, and ding
the same work without the,computer. ThuS, even whej the
machine is being used by just_one_person, the activities
displaced also involve generally low levelS of interaction
with other family members. However, time spent on ,the ,

computer does seem to be reducing some users' leisure
activities.

Nor does the personal'cOmpdter.seemHto act_further to
alienate or isolate family MemberS frOt ane'anOther. In
'about one - quarter of,-our sample, use of the computer was
distribu,ted throughout members of the family, and the
machine served as a means -for shared experience and
communication, across both gender's and generations'.
Competitionfor computer usage -did not seeth.to be a major
issuei In the remainder of l'amilies_we_studied,an_
indiVidual (usually male; -might dominate the use of the;
cOmPuteri but the activities fbr which that tixte on the
computer_substitut6d were also removed_fromhsoc,ial_
interaction; so the net effect was. to leaVe overall
communications patterns largely unchanged.

FUrther; .r.Athetthan confining the indivithiali the
personal computer cap act as a resource fOr enhancing
relatiOnShips outside the home. OurrespondentS'ftetientli
b6cbte tottbet8 of abusers group; associations whit hold
fairly regular_ meetings and sponsor social activities: The
personal computer also can ptbvide'peopie with an additional
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_ -
Set of cognitive skills:whichp in turn, enhance_ _

self-confidence, motivatioryto learn" and social status with
peers.

_Thus, for at least this small and admittedly selective
sample, the personal computer_plays_a:moderate,
neutral -to- positive social and psychOlogical_role_in_
families, All participants were,generall-y-enthused about the
computer 'abd felt its impact on their lives had 00_th
positive.,

So far, _:.the impact of the_micomputer on family
education patterns_seems:telativellihbe._cohtrary to
popular belief,_ major shifts- in the role_ of the _parent in
providing assistance with hoMewOrk; new types of .

parent/teacher interaCtion; he extensive use of_the machine
for rehediation,diagnofii:sx.br enrichment; and the
lUbstitution,of_computer7basea:entertainment_fortime
previously- spent` on education (or vice versa) all.were not
changes substantiated by-this study. With the emergence of
higherquality software .for i.nstruCtion4thrs 'situation may
well alter.

Our.research is not designed to yield: results
generalizable to all families-7-that will take_a great_deal .

of -time and_money--but rather.t6suggest_hoW large and hoW
.universal the_potential negative and pOsitive effects of
computers 'on families may From such preliminary work,
more comprehensive research can be designed.

More,-larger scale studie# of the uses androle of the
personal computer in the.familyudo seem warranted by these
findings. This preliminary and - limited inquiry does suggest
.evidence- of some chang0 in psychosocial interaction
patterns' shifts which-fin many cases runcontrary to popular
belief. How families resolve their desire to spend
increasing ameunta.of time using the computer, whaCfactors
differentiate families with multiple active users frOm.those
with a single dbminant' 'user, and how*the reduction of some
users! -leisure- -time tnfluences their lives are 'illustrative.
b -the intriguing questions deserving further exploration:

The Ultimate goal is to find families' who use
midrocomputers in predominantly constructive mays,
strengthenidgintetaction patterns and-communication rattler
than allowiAg the computerto serve as an unconscious source
of aliehation and isolation; The $ositiva adaptations these
families have Made can then serve as a model for guiding
equipmehtmanuf6cturers, software vendors, teachers, and
familieS to design and use 'computers so that their indirect
effects.are positive;

aplIgtioaa for Edngsitu_a
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Educators can do a great deal now t maximize the
benefits and minimize the side effets_ of students uaing.
home computers; The list of questions below provides_an_
informal checklist which.can be used to 'watch for potential
problems in how the computer is being utilized& Teachers, by
presenting the concept of shifting'famil-p-4nteraCtion
patterns to students, can help pr,epare families to use the
computer in ways which strengthen interacttdn_and
communication; Families and schools -which (evolve successful
models for using computers.constrUctively-tan shere their
ideas.with others, including researchers such as:the
authors; FrOm all this our society can learn not to repeat
mistakes made with past technologies;

These are questions which families or groups of
students might wish to discuss periodically.- They -are
designed to indicate some of the negative -side effects a
home computer might create; If a problem is identifiedv__
partioipants in the discussion should be reminded that the
computer, because of its flexibility, can also be used as
part of the solution;

1. Is your computer used mainly by family members
as individuals, or does a family group frequently
use the computer simultaneously in a joint
activity?

2. Do some members of your family fear or dislike
the computer while others are extremely
enthusiastic? Can these two groups communicate
their feelings to each other?

3. Do the females in- your family use the computer
significantly less than the males-,or_vice yersa?
Do youngeri_or older, lamily members:dominate use
of the machine? (Of course, some members of yOur
family maysimply_not be interested, but avoiding

..gender or generation. gaps is important)

4. Do any of your family seem "addicttd" to the
computer (unable to restrict use even when it
Interferes with -other important personal goals)?
What might be missing,in_familyinteraotions for
which the computer is substituting?

5; What types of activities are lost when family
members spend. time -on the computer (eating,_
sleeping, TVi_readingvtalking)? Overall; does the
competition of the computer with these activities
decrease family interaction and communication?

6; I someone Q_.your family_ "emotionally"
involved with the computer (.thinkinj of it as a
person, giving it .'atributes no tool could'have,
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forming affective bonds of love or hate to the
machine)? How can these emotions be displaced opto
a more appropriate recipient?

these questions suggest, teachers
cankeIp topicsensure that

Through interactions with studen s,pn opics suctas

'home computers dg not intensify thealready major needs for .

socialization and human interaction.that youngsters bring to',
the classroom. In addition,,as t,hese machines become cIpable °

of sophisticated instructional functions, teaohers can build,
home/school partnerShips for.learning. Long -term, -the _

availability of family cartiplaters linked to schools via able
or satellite telecommunications networks maybe instrumental
in allowing_greater.cooperation between parents and
educators. In brief, these information technologies.are,
opening up n4w options for instruction4

o
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::CONCEUSIONS
-

Overall; then; :,.families can,be changed for better or

worse by the subtle, unconscious shifts created through
microcomputer usage. Educational interactions within the
homey,Nhile minimally affected so far, may change in more
dramatic ways as more powerful hardware and software become
available. Cooperation among teachersl_parents, and students

will be vital in ensuring that the shifts in learning
patterns which take place are optimal:

Reshaping the use of these devices to maximize their
benefits.to Mae and school will be far easier now than
later. Further research to clarify the evolving impact'on

personal computers Seems 'important. By gathering solid data

and then acting collectively, we can ensure that home

compute'rs fulfill their full potential to.heIp create a
bright,educational future.
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