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I '  VIDEOTEX IN MIDDLE SCHOOL: I o L
".ACCOMODATING COMPUTERS AND PRINTOUIS 4T,
PR IN LEARNING INFORMATION PROCESSING' SKILLS
) - ’ 'a“h. ..",'.-' ."‘( ' o . ' . .
. - \“ > o . . ¢ .
' "\ . i -\ F:I.eld obsérvation before. during and after using a microcomputer to‘access '
i ‘an electronic encyclopedia showed how 27 eishth graders l‘it-videotex technology b
-, within established school communication and learning patterns. Assigned to gather -,
. information elecf.ronically eand from thé school's library materials to write' a , L
. +sclence theme, ‘the students applied science laboratory conventions :egarding .
. penalties to their experience with the new techno].ogy. ‘Although theye itedthe . - _
usual’ motivations for learning’ (grades, pleasing the teacher), ‘the' students b "

. accounted for their expressed- preforenoe for computers over books by claiming
computers were easier to use, despite clear evidence to the contrary. This
rationale lay over a stereotypical vision of personal futures requiring knowledge
of computers which motivated them to learn to use computers. Results also ghowed”

"+ the greater salience of information obtained from electronin sources than print
. sources.. _.The_sﬁudents__aaaisned four functions within the school_academic and

'.,_ © social context to the har&ﬁ:pies of their olz‘zrfor:};ainfomation-inclﬁding_ .
on

- achievement, reference, c nt and interpers mzl es--and valued printouts
. especially for their portability and mutability. verall, the students in this-
project accommodated computers and videotex within their school context but
assigned the new technology greater valye than traditional learning media. -
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Hany public lchoole ngw routinely use computers in meth and epe lling drill.

in teaching computer programming and, less"i‘requently, in simul\ctions and teaching

Y ' ‘ .

) ini‘om&ion. is anotheir computer uae thet na& be a practical application of the - ...

technc-logy fcr middle, ;junior and high echool teachers- without exteneive computer f "’

'training." Intrcducing a new technology invariebly raises questicna about its ‘

__project funded by the Lilly Endowme)nt, eighth-gredere used microcomputere in a

_ N
middle-echcol“sci\ce cless tc access a commercial videotex service contaimng an

the students. : . 7 '_ —

) whcm were cfi'icially in the eighth grade (approximetely age 1

releticnehip tc establiehed nedia and its mnctigne_toz_thcae thauaeeit.— In 8 - e

[ \

*

electronic encyclcpedie as a pert of an eeeignment to write a thene. Thie paper

' reports the results of field observations of their computer use and interviews with

)
¥

.
'Y le .2
0 ° .

'l'his project took plece ht a: small-town middle school drawing primarily

from rural non-fem children and the children of blue=collar workers employed at

4

'local manufacturing plants, retail bueinesses end the uniﬁersity. Altogether 773 e

_' sixth-, seventh- and eighth-grede students attended the school at &hia timq/ 247 of L

)o All eighth

greders took a ccier‘ce ¢lass from one of two teachere, and the project focused on one

" class of 27 students.a L

.
+ L ]

~ In the leboratory/clesercom in mid—September, the participating ecience



‘teacher dascribed an upcoming library research and writing assignment. had the

research team observed in pairs in the science classroom, acquiring familiarity

.behavio;/ patterns'oi' the students_ while becoming known individually to the

students.’ -

. computer.area during all computer use, focusing on interactive verbal be.havior

.
° .
» ’ [
. - 2
. . .
- b ’ ) .

9

. students choose a;theme subject i'rom a list oi' scienoe-related topics and oonducged

_someﬁprewriting exercises as presoribed in his manual of leseon plans. ’rhen he .

iontinued with his 1aboratory science curricilum until the month of October. The

l -

with the style ‘'of the teaclier and the classroom rules, learning the names and usual T

t . ‘)

. E
[ * ’ » L4

“

- Starting on the first class day in October, the science ,teaci'mer moved his .
students upstairs to the media center/library for "research. " 1In themedia center, ' /\
. el o X . ‘ . ] »

he first i_ntroduceci bibliog’raphic exercises prepared-i'og this project using books,

perjodicals and a printed encyclopedia. At the end of the first week in the media

- center, ‘he introduced his students to microcomputers as a means of accessing an - ‘

(] . « 'e e,
e‘ieot_ronic- encyclopedia,. distributing copies of an operating workbook prepared for

, > s \.l-

this project. He assigne-d all 'students to ¢one o‘f nine computers using a rotsting

4

schedule giving ‘each studnnt at ieast .four sessions on a computer over a ten-day

S

.peﬁod 4. Individusl computer-sessions varied from twenty minutes to a hali‘-hour.
‘ [ ]
Seven participant observers served as resource people ‘and took-field notes in the

among students or between students and ’schers relating to the assignment. The . :

students. were also opservéd while using printed library materials in ‘the media -

~

' genter. Our goal was to see how the students accommodated th.'is new techuology.

v f -
. METHOD N

-1

5 . .

L4

The results reporte& here come from eight w_eefcs_ of nearly daily interaction i

®
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5

~and observation by two or more research team members. For the entire five weeks the

L3

students spent in the media center, three participant observers were present,

working informally with the students on the computers and at the librery tables.
]

This case study used a focused-inquiry design emerging from on-going systemstic o

» P

analysis of field observations, supplemented by open-ended one-on-one interviews.5

Our purpose was to understand how this new technology ‘fit into the students' social

reality--in other words, to understand how these ‘students accommodsted ‘this néw

-

.technology by examining the meanings (functions, values, understandings, purposes) )

the students' constructed for the technology.
Observations recorded in field notes provided the raw evidence that each
ohserver.expanded in typed form immediately following each field session and later

unitized_(separating.the notes into the smaillest interacti‘ve episodes). This

-

researcher subsequently categorized each unit following Glaser's: constant '

c_ompahrative method.6 Altogether, 1092 observational units from 62 site visits
'were collected. ‘This paper focuses “on 234 observat'iohal units reflecting
: conversations and interactions while the students were using the computers and
computer products-—printouts-interpreted within the context of the entire project

’

to locate the social meanings the students constructed.” .

In eddition, 27 student interviews provided accounts from each
individual's .perspective of the strategic ‘meanings attached,.to behaviors end
motivstions, supplying both.a tentative coni‘irmation of‘finterp_r:etations and a
supplement to the observationai d;ta, modified, however, by the cqnstraints of
talking to a "teacher." Open-ended questions covered-uhat the students thought

. , .
they were supposed to do, what they had trouble with, how they solved th;eir oroblems,
how they got.their search concepts (keywords), what they'uere looking i‘or and found

or did not find, what they thought about using computers this way. Because of the

[ |

&
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limitations ofl accounts by students to adul‘ts, this paper's evidence derived first

from observed conversations and bphavidrs which was then suppi‘emented by the

. . 4 3 .. , v
interview accounts. Additional &ni‘o.mation came from unobtrusive documents such

as copies of- the students' printouts and their themes. Summaries of the
interpreted observations and acco/x.ints were reviewed by the students, teacher and
other gteam members ("member-checks") to establish the ci‘edibility. '-.dependability

and confirmability of conclusions.®

14

m&’

Fapsuurs ,
L

™ ’

The results divide into two portions covering how the students accommodated

the computer/ videotex technology and hqw they dealt with their hard—copy grirttouts

<

of electronic in.t‘ormation. Obaervations showed the students fitting this new .

technology :Lnto /their ongoing patterns of student/student and student/teacher

-

relaj:ionships, applying established science class conventions and constructing a*
rat_:ionale for\theif' motivation to: lgarn 'this technology from the teacher's
purposes. Interview accounts further illuminate the students' affective

reactiorxgand the cognitive context they generated for this new technology.

“
(L]

Accommodating Compu'ters

N

. b
Because none of the students had prior computer experience, learning to use

L]

a computer inspired some initial appréﬁension, as we might expect. Although the

)
. . . t

studen€typically demonstrated increasing self-confidence as they used the

. \ ’ . .

computerﬁl for a third and fourth tipe, most found the first experiences

intinidating, but scme reactions that appeared to be fear can be given a different

o .
-



-Initial Reac tions s

1 ’ . ¢ " 'I 5 ‘
interpretetion.
. . .

The followi. g student convereation illustrates their shared apprehension

« -

. about using this new technology for the first time. As often happens in the school

environment, their fear hinges in part on having ‘o be self—re,uant.

o

¢

: How does this work? - [silence] ’ - .
52 Do we work on this by OUQSELVES? (horror in woice]
0S: fYou go here and here and here. -

: . [wailing] I can't do chis\by myself. .
0S: I can't do it in a half-hour.
S: I can't do it by myself.

[ ]
4

_ Another student, on, the first day of computer use, ordered an observer to stand

° behind her: "I want you to stand there because Idon't know what' s going to ha%fen. "

' Laf}er she repeated the same "instruction" to the media-center aupervisor. Students -

L]

who frequently joked with each other, fooled around and tailked-back in both the

science classroom and the table area, became noticably silent at the computers even
when waiting around. And evidence for the class s collectivé apprehension can- be

/ - .
inferred from their dependence on the workbooks c‘ontaining operating instructions.

Ther clutched the booklets tightly and referred to them constantly during their

" first two or three sessions on a computer, .,rarely placing them out of their dz.rect

4

B
line of sight and asking for them during the interviews--even through some, when

asked to try without a book, proved able to log on without one. Inaddition to using
‘ d .

? . .
the books for reassurance, students typically called to the teacher and media cen’%er

supervisor several times in every session to get aid in operati‘ng_the computer and
[ - ’

accessing the electronic encyclopedia until they began to feel comfortable.

4

Student who had relatively little command of the technology would often threaten to

repeat a single learned procedure just to use up time and look busy: "I'm gonna push

enter ‘til the end of the per/Lod." "I'm; Just going to do mogn over and over."

-

g
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_,Hoﬁt.of this/rgaotion was normal and predictable, given the newness of the

- ©

oituetion. --What was more unusual was the students' repeatedly expressed fear of

-

| . ,'Lne“ééing up." Before the start of computer uge, most student questions about the

assignment appeared to ask about damage ("What if I MESS UP--on th'e computers?").

The students seemed’ to think'they could Hurt the computers; and the teacher

]

'reeponded to their questions by referring to the need for care because of the high

¢cost /oi‘ 'the equipment and long distance telephone lines. §‘or example, on their

P

' first computer dey, several students .volunteered remarks like the following to

their teacher or the observers: "I never worked with a computer before." "I

haven't done this." "I'm afraid of doing sonething wrong." ny don't wantito mess

up 'no computers." Assurances by an observer that the student could not hurt the

oomputer were patently disbeli li__e,d_{_louganjooi_" ) ..Jhen aastudent wqé\‘sked what

yr-—

might happen if "“you do something wrong," the student only muttered, "I don't
knows s -

S Althouéh these reeo.tions appeared to be fear of new technology, ‘they can be
interpreted diffe:‘ently in light of the school's soience\laborqtory conventions,
The stucients were actually applying the i‘émiliar; convention of science laboratory
fees covei'ing glass breakage (£ifty cents for e ‘test tube, a dollar for a beaker and
the like) to the tomputer situation. By asl;ing- about "megsing up," these students
were etriving to find out if penalties applied to accidental error on compugters

comparable to the set amounts required to pay for laboratory equipment breakage.
\

. As a class they made jokes that support this interpretation, worrying aloud about

the "cost" of messing up ("I'm gonna be so embarrassed if/l/flub up. I'll have to pay

" the school two thousand dollars."). In learninga new technology, then, .they were

v .

operating without knowledge of. the penalties that might arise from their actions,
! ’ .

and, financial penalties were significant*to them. 9
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As the days proceeded, |the students gained confidence aad later reﬁortea\ \'\ |

. . -\
(in interview accounts)°" "It was kind of scary at first. I'mgetting used to it. \'\

First time I was really scared thinking I d screw it up or something." "We know how

o to use bocks and can look’ things up. I was nervous. ' The thing that bugs me-~ I've
never l.laed‘p these before--1 was afraid i:o mess up." Aa typical of claaaroom‘ :
experiences, the etudents reported increasings#astery removed their apprehension.
"(The uorst thing is) yqu get lost and ;.t takes forever to get back. Ai‘::er you learn

how it works, it goes better." "It's easy to work. Not as bad as everyone says. . It

was easier than I thought it woxle be. Using this (modem) was the hardest part." . |

4

Another reéported: "Well if you press the wrong button, you got off on the wrong

\ ¢ !

track-4f you didn't know what you was doing."

13

\ . \

— . During the early days\f computer use, all obseryers nt{ted occasional \\
ﬂ.l [ 4 7 \
\

comments at large revealing the students' positive value toward control over the \
technology. Reqetions ‘included:, "Wow! How! Thig is cool, you ‘now that!"

j’Héw! Neat-O! That's total." “THAT was quick." "That's pretty nea‘;." Man,

k4 this is fun. I found it. I found it. This is neat once you get in." ‘\
ST There it goes. ‘'I'm, ge{ting good at this. This is fun L
' Look [to boy in next carrel]... N J - - r
. 0S: [giggles] ' I could do this all period.,
' S: This is really fun. [giggles] Watch this.. If I hit
) enter, if Just keeps on going! ’K' :

Similarly, another student discovered the repeat function, insisting tha} a nearby
student watch v;hat he could do: "Look, if I press enter after you get to ... thi'ng,

o ) ) f :
if you press enter three times, it keeps going three times. 1I'll do it again, Ify
- - ) * "\‘ . ' {

you press it two*{‘:timea, it'll go tw¢g times. There it goes!" The~riumbers -of such :

overt affective reactions, however, decreased over the ten days of computer use.

Toward the end of their fourth sessions on a computer, three students (out of nine)

o« . . '
. o
.
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asked to quit éarly, explaining that they had all the information they needed.

Their initial interést in the new technology apparehtly lasted only about four class .

.

periods, and pressure tofurite their themes then- superceded any remaining interest

’
-

in the new technology. y
In interviews, students typically reported .(19 .out of 27) that using the

¥

computers was '"fun"‘: or "funner than books";. anotner 7 expr'essed other positive
‘3"’1-, E : . .

reactions while only ‘one student was predominantly negative. A half-dozen
volunteered an accéunt of their feeling that %hq computer gave them a serise of .

achievement. Despite® the’ short length of computer use (less thgn two hours per

student), eiﬁht macié’ unsdlici-ted statements like: "I know how };o use compﬁters a

v

little now." "I don' t'kn:'.sw everything absut it, butI cando it preft_y_ygl_l " "Iam

comfortable that.I ca;_@i‘?.gures it out." Thise statements reveal the scale and the ‘

)

frame of student expectae¥ions for' themselves; even a mirimum of achieve:'ne'nt'is'
' 1 73 ‘e

enough for self—congﬁa‘tnlétipns: "I had to go back; I pushed the wrong button.'

Today I didn't do that." "I feel like I know how to USE this." "When I messed up was o

the worst thing." but I’ imow how to do it now." One girl exf:lainéd her concept of the

4

difference between using booke and computers: - .

4
14

3

",..because it [a computer] gave you a feeling of power.
Made. you feel like you was DOING something. 1In a book, ' ¢
.when- yol gind scmething, you didn't DO anything. This,
.you have to DO something to €ind it!"

In another ing_é;ﬁi'ew a student proudly claimed: "One day I 'newger lost nc;thing! I
d\id everythi,né -right. " These comn;enfs gc; bey'ond the usuZl student need \to' ,
.demonatré’te i{chlevemen&.t.o "teachers." They reveal . the: context in whi;:h the
students pia;ed this new teéchnology, a context of competitiye choice between print |
resources a;r;d elec@nic te_x't':--in spite of the assignment's requiring the students

to use both-media and the teacher's convincing expression of positive values toward

\ ' . ®

v : 1
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print as well as com’pufera. These responses show the students uniformly choosmg

the electronic media over the 'print medie ds a learning tool.

o . .

Motivations fof Learning Computer Technology -

“r ' L ex

The question of the af:ud_ents' motivation to learn i:o use this new technology

is especially 1ntereating because the technology is not "user friendly." It has’ ‘

. n ‘
A [

been claimed that clalrvoyance is required: to use.the refergnce —naterials on

commercial. videote':’t systems. The electronic encyclopedia itself is. far from

-logical, and the commuhicationa software imposes further roadblocks. Therefore,
[

we wanted ‘to know _why the students made the effort to conquer these 1rrational

'operatibns and persisted in finding their information déspite the fact that £ 1nding

' . - ] 3 * . .
* specific information was often wholly serendipitous. The students' convgreations :

and interview accounts ‘contained four reasone. These included the usual school
motivatione ‘but aldo revealed the atudgtts aseign:l.ng a 1arger pereonal re levance to

this projett. _ B 7

Observations R_elatihg : to Motivation

- L

—
.

Lo ’As" could be predicted, many student conversations illyetrated %:he
'—importanc'e of good grades arid the desirability of.rece_lving approval from 'che
teacher, both normal motivatione in the mi,ddle-echool context. Specifically, the’
cl?aa exhibited a shared understanding that mastery of the computer/ electronic text
operations uould gain the teacher s approval and have, poaitive influences on their
overall ccience grades.. A third motivation behind learning computers was

, suggested by volunteered comments about computers being "easier" tha;\ books (or

’

printed library reeouroea) Field notes showed this reason for using the domputers

' ahouted out in class in response to a teacher 8 queation and muttered among students

2

’
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' during the teeeher;e introduction of the electronic encyclopedia ("This is easier

.4

than soing through all that")

7
Conversations also dieplayed a fourth motivation, the job-salience of

-

learning computers. .. This conversation at the l_brary tabfés illustrates the

Y .

‘future context the atudents gave to the science afsignment: . ‘.

Sq3 "The thing about computprs is that everybody'll have
to get trained. on computers or they won't get.a job."

Spt  "Like doctors and everything. By the time you'll

’ get through school and everything, théy'll have ,
computers all over." &

S3= "I heard Marsha took a computer class this summer."
S»¢ "I don't know."

S3: "I heard that somewhere,; I don't know’ where.

P d

-

Accounts of Advantages to Computer Technology .,

Being "eevsier" than books wss a fecet' tl‘l*atelnerged prominantly in interview

. \‘\\ -~
ecco_\_mte, despite clear observational evidence that the technology was in fact more
difficult to use than print. Although vi. tually all students attributed gregter

ease to using the electronic text than they attributed to using books and printed

' _encyelopedigs, on analysis, "easier" had at least four multl‘layered meanings. The

\hardware from the videotex service.

following. are student accounts‘oflyhy-they preferred computers over printed
encyclopedias or other print materials. (Only three students claimed that using
the computers'remained‘frustrating, and two of them still eaid.thev preferred'

eﬁmputere to books.) None of the studente verbally distinguished the computer
e .o

¢

One m_eaning, asserted bj the students in class and in twelve interviews, was

-

that computers are "faster": e

"Books take too long. In one hour I tan get all the informa-
tion I heed (from a computer). I 1ike the TRS better
than those (the Apple computers); they don't do as much."

"Normally, under.book-fgxm. ¥you have to look under one thing ¢

.

1d



_ . o . v 11
»  and then keep looking, and it takes a few hours."
"It takes longer to READ. You learn some (computér _
' processes), and it goes quicker. In just a week, why we
° got all this information PLUS we learned something about
computers!" .,
i "It's a lot easier than going through an encyclopedia and
K - taking @&ll the time for that. You just push the buttons,_
and you get a}l the information you needed." >~

Another related meaning (19 out of 27) was that less effort was required of

the student, the usual definition of "easier"; this méaning included a preference

N fornot having to read. Ten students referred to their positive feeling from having

information "at my fingertips" or “gLst pushing buttons":

. 4 _ . ’ o

., 'J » h . ?5‘ .

"Hede you can just type it, and it finds it -for you. -Easier.
You have to look it up (in books), seems harder. Com-
puter just does it for you." -

"Books are rconfusing. Looking stuff up is easier on the
computer than from books. You don't have to read all ’
the way through to find things like in books."

"Books_ypu have to check to see if the subject is .in it.
Computer you Just have to push some buttons, and it
tells you."

"Computers put a.lot more at your fingertips."

"Didn't have to turn so many pages, just press buttons."

"You don't have to-.use AUTHORS [tone of disgust]."

' ~.

' The proponderance of opinion (18 out of 27) was that the "computer" had more

in‘format_ls- on than print materialse Most students seemed to feel that thé quantity
8.8
of information on a topic was. greater in the electronic encyclopedia than in the
i

printed version of tite same encycldpedia or'in the books available in their librar.y.'

Several students referred to the exp’ahsioh capability of the electronic gata base:

"Enicyclopedias [printed] don't have it all."
"There wasn't encugh in' the books." A
"[Computer] has more infdérmation. This went to Ohio to find
- out information. They might have mcre. Books can give
S you three paragraphs, and you can look in more books,
but computers keep going; you get more information.
Keep pressing enter, and the information keeps coming

in."
'S

-
o~
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"Ii‘ 4t was & book, it has to be in a 1ittle part on a page .
. [shows small space with ﬁngers] In the computer,
o there is as much room as/they need."

Another meaning volunteered by five of the students was that the computer's

. content is more current, and sometimes more appropriate. than the library s books

and periodicels:

"Books eren't new,"

"It is more up-to-date than the books; I round out more about
Dolphin communication from here.than from the books.

"The .computer gives you all the information you want, not a
bunch of junk like the books,do."

-"In the library, most was Jjust S'IGRIES."

Perhaps the most interesting implied motivation in interviews, however,

"was the future relevance the students gave to learning anything. to do with

computers. Thismotivation 1mpiied their personal and social context for learning

[

a new technology in school. T_h_ey anticipated a stereotypical business and 'home‘

environment _strev'im with computers, requiring them' to‘ have computer expertise, to

‘which they related this videotex assignment. In interviews, eight students

specifically reported the value of\ learning computers was the experience would

eventually help them get jobs: )/

"It might be our FUTURE someday--computers."
"I like it; there'll be- jobs."-

"I'11 bet this'll help me! 1It'll help to learn how to do a
job or something."

" "Later or when we get a job, there's going to be a lot of b
fcomputers.”

Altogether, 15 students pointed out a general future-oriented value to learning to
use computers: "It gives you an education: 1In the future they're going to be used

more anywsy y 80 it's e good idea." One student reported that she found the print

materials more valuable for writing her report, "But the computer gave me exposure

‘\

1
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to' the éonputer;"" Another wantfed to learn computers because "books we know h;u to
use." Although these values were adopted in part from the classroom teacher. they
reveal the students' larger conceptual framework for school learning. One student

reported that she found the future she imagined sufficient grounds for\?vercoming

her fear of using computers: "I havé to get over it [nervousness]--I ﬂeed to learn

how touse these. This is something I've thought about'.' I will be'using'_ them ny

whole life." 6ne boSr reported: "My dad \aaid I'll probably haw;e to work at
MacDonalds if I don'€ learn how to use one." Anothert(student found leﬁs support at
hbme: "My parents aren't interesteéd in computers. I trieci to talk about it, but
they don'-t understand." These ‘c;amments at;ow thirteen year olds worrying about
preparing themsel_veé ‘for‘ .Jobs and 'ur.xiformiy\expecting to use computers
- knowledgeably in their adult lives. — ———— -

Y

. Accommodating Printouts

P ' .

One byproduct of using computers (in this project's dtechnical
configuration) was the hard copy pr.:l.ntout. Pz"intouts were a new experience for
these students, only faintly similar to xerox copiés. that the students choéé to
accommodate and find me'ahing for. Out of the total of 127 computer sessions,
counting eacb student each time @hey used a computer,’ the students achieved 99
printouts (an overall ct‘mpletion rate of 78 percent).- These included the niniscule
as well as those repeating :I._dentical materia.l, of course, but all students except
\pne generateld from two to five printouts.

Coﬁvert;ations and ob;ei'ved behavior suggest that the atudent's in this class
attributed at least four‘ meanings to printouts: They were important_’ in the

teacher's value structure, “dgmonstrating conquest of the computers or

It

@a—
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" nohachievément; they provided .concepta and page.n:mbers'for fuz:ther‘ work in the

electronic encyclopedia; they supplied content for 'writing themes-and-using them

could éubstitute for. "work"; and, moreover, tias length of a printout served a

‘positioning function in interpersonal relationships among studpn:té. These shared
s - » . -t

- meanings occurred in both observations and inteiview accounts, revealing:an easy

agcomodation of an entirely new technology within-the students' usual reward-and-

(4

_ ‘ , .
penalty system, while also showing greater salience for the new technology than the

olg. | S - > T

A

Achievement Measure . " X ' -

—— . . . B
.
-

The " students had to go through ‘several operational stéps to store

information in their computer memori_e's (‘"buffers") and move that information to

their disks-~later used to’ generate hard copy printouts. By the time students had

& 0

been asked by the teacher and media center supervisor two or three times in the same
computer session whether they had indeed "opened their buffers," the value of
obtaining a hard copy, and demonstrating .thatnfact irrevocably, was entrenched. On

one occasion, one boy was asked five times if he had -opene& his buffer--all within

# . ‘ . , o
two minuves (By the observer, the supervisor and the teacher, thric7) . .The t,eﬁc"gr

L

. / .
said, "Did you get your BUFFER open today? DID you? Did you SEE it say 'buffer .

open'?" '

Y )
This idea was 80 firmly embedded as "right" behavior that it was common to °

hear wails of "Oh,. No! I FORGOT my bt:lffer!" several times in the first week of
computer use. One giril. thought it was §Q. serious that she hit the teacher on the
arm, saying, "Hey! I didn't turn on my b't:ffer." Anot}}er girl could‘hardly bring.
herself ?Lo ldave the computéi' carrel in case her precious infc;rmation had somehow
not been transferred from her screen to her buffer to her disk (which wouid later be

y _, .
used by the supervisor to generate a printput) » Since the process was invisible and

{
\ i
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.
- .

inaudible except for a couple of whirrs, her success was not demonstrable one way or .

. e® P

the other until the next day when a printout would eppear--or fail to appear.

r

. Inthe ble area, the tcacher said more than cnce. “Thoss of you who didn't

get a printout de some mistake."' Although this was not uttered threateningly, it

\ 9
had %he effect of imprinting the teacher's value toward obtaininga prin’cout on the

.

atudent_s--implying that it @ld be deeirable to get one every time one used a

computer‘.. Not getting a printout became the pena_lty for not mastering the new

- technology. This was reinforced by the teacher and the supervisor making rounds on

[ ! ¢

the 'second-and'fol_loviing days of computer use, insisting that xﬁost students show

them that their screens said "#*Buffer Opened**,

Students_ﬁho failed to achieve a printout showed their worry in comments to

the teacher or to each other. One student excuaed himeelf by saying that he "lost"

all his work but knew how to do it again, claiming that "todqy was Just practice."

Others ehcwed some anxiety by pointing out that "I didn' t geta printout last time." '
' or "I didn't get any ini‘ormation.“ Observer notes of ;]ubulation in voices when

students did achieve a printout. especially a long one. aupports this

interpretation. » . L N

Reference Tool

: The observers in the table area during the ten days of computer use
repeatedly noted students carefully marking their printouta from one end to the
other. They made circles around potential_ search terms and obliterated text
perceived as irrelevant to their research papera. At the computers, the previous
day's pri‘ntcut became a tool for relocating within the electronic encyclopedia (by
page number) end a strategy for :l‘indi‘xé'\t,g'° desired informat ailing 'up highlighted
words). Later content analysis of copies of the students disk-stored irfprmation

’

showed 66 uses. of the express command requiring a page number from the previous

= 13
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printout ("GO AAE-xxx! where "xxx" is a specific page in the electronic
encyclopedia) More crucially, the °etudents used 239 search terme which
observstion ehowed were largely’ obtained i'rom eerli§ printouts.

The use of e printout as a necessary reference document was 80 well
established 'that one student .was able to negotiate the teecher into fetching her

printout from across the room While she remained at the computer:
. . : \
S: [calling teacher over] I don't have m'y"printout".
T: Didn't you get one or did you just not pick it up? :
S: I didn't get it. [pause] I need it for a page number, to e
) GOe .
[pause; girl remains solidly entrenched at her computer,
facing the machine] -

[reluctantly] I'11 get it. ' B . .
' - , [ 4
Content Tool T

CS

Most students drew the bulk of their theme content from their printouts,

‘'w

.choosing the conceptuel structure and specifics from the electronic rather than

b
print resources.  Although the students having topics inadequately covered in the

.'electronic encyclopedia and those seeking the highest grades made substantial use

“of printed mete'ri,els, most of the class referred constantly to their printouts when

writigg. Printoutsprovideda hard copy of the material accessed in the electronic

©

encyclopedia, supplyigg facts, spelling of difficult words, names and dates end 80

on;.they also permitted students to avoid taking lengthy hand-written notes from
printed sources (or bettling for possession of the limited number of printed

volumes). In eddition, the class assignment required at leest two page citations

from the electronic encyclopedia (a portion of the aspignment not completed by some .

students despite heavy ‘use of their printoute)

L

The students appeared impressed with the quentity of relevant material in
A

the electronic encyclopedia on some topics. One student commented at large to his

. . v Y
N '

.. '
. . ?..'
\ . s
. rd
]
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tablemates,-referring first to his printout, "All this information! (scornfully)

I Just got a little bit of 1nfofmation out of this prlé”ﬁbok."”.Another student
volunteered to the obaerv;r-in a superior tone that hia.tablematg had a book open,

R amid a table spread with pri;atouts, "just 8o sh,e.eoul’cl’hé;;a_;icture to 1ook- at."
- The poorer, students copied_géggcth’from their printouts. (Later exam{nation of
final themes showed that iarge sections of‘encyclop;dia content were p&rapﬁrased,

often’ without footnotes.) Tﬁe student speaking first beiow wes’noted_on three

occasions 1o be copying her printout:

N S:  You hav’e'to have two long pages and then one half,

- right?
0S: Yeah, if that's all you have.
'S:  What do you mean, if that's all you have? . ¢
A 0S: If you have more, write more. :
H I'm just going to say my horse dies at the end of the -
. story. '

[Observer: How long is yours going to be, Janie?]
. 0S: Six pages.
\ S: Well, I'll have a lot too, with all this [fans .her
printout from which she has béen copying word for word].

0 .o . . ’
Actounts from some students also suggested that the electronic text made a

difference in their thene contlentz "Most of the quest:l;ms I wrote out were [too]
easy. I w::'ote do cats have nine lives. I didn't know what I was doing. And whenl
saw what we were doing [o:a the computer],. I wrote harder questions," Another
- student was observed qommentir?g to her tablemate that she had "to do all my questions
over 'cﬁuae they don't go with this stuff [_cdmputer information]." Like other
' students, this student drastically altered her theme to fit what the electronic
encyclopedia contained, allowing the new technology to drive her perception of
appropriate conceptual content. This pattern -111ustz:ates a greater willingness to
adopt cognitive"atructureu from t}'fe electronic source than the equally available

. C N
print sources.
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‘Students who did no't. appear to be,cta"alg-directed were likely to elicit

personal attention’from the teacher in this class. When reminded "to get some work

done" by the teacher, a student typicglly opened ‘up a printout and buried hd.m or

herself 'in it. Studj‘».ing a printout served as acceptﬁble behavior for several days,

« ?

(substituting for searching the library for print references for thei'r
: !

N A '
. bibliographies or reading oth_er material or writing their themes ). Many students

4 et

decided that manipulating their printouts (tearing them up sheet by sheet, stapling

~ them in groups, crogsing sections out, circling words) gave the appe rance of be:lng
"at work" in the classroom’. Teaning and egapling was used by one glvzp of four boys
to occupy half of g class period on one occaeion. (The amount of stap}.ing
stimulateda student at a nearby table to order, "Quit pounding like thatl ") Their
own jokes and sensitivity to observation showed that they understood this activity
to be queefionable--evident in this sardonic comment: "Now we éonna get written
down as students [w)';o] like to waste staples." When anothez" student, was asked what
. he was going to do after epending half aclass period stapling, he said that next he'd
""croee out what I don't need." Observations in the library table area repeatedly
'ahowed large amounts of time devioted either to scanning printouts or using them to*

compose themes, possibly overlapping activities.

Interperaonel Tool | .

.
¥
Durins the first week of computer use, the students redefined the project's

goal from "getting information” (to write a theme) to include "getting the léngest
printout." On‘getting a new printout, the typical first gesture wae to open it to
see how.'lcng it was. By the third class meeting (after computer use started), the
students rushed to theif foldérs on the bookshelf to see if they had gotten a
printout and to open it full-length if they had, generally announcing its length to
classrmete'e'. The values that length had for the studente are illustrated in this

4
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i conversation: a : n

FSq: [to tablemates ~y 4idn't make no mistakes!
(laughs at self] I got TOO much on it! [laughs
~ and unfolds printout, comparing to those of '
. . tablemates] "Mine's the longest one! [prideful] Oh, - : '
.now -I've got, 'EVERYTHING on here!" - . .

"Another girl, commented (rue'fu‘lly) to a nearby observer after she unfolded

a short printout, "I didn't do too hot, I don't think." Inmore thana dozen notes,

- .

8ix observers noted students judging or comparing the size of their pri.ntouts.

I

Orally, studenis; at the computers bragged to each other. o getting a LOT of
+~  information today." "I gottq...I.gotwaypastit. My thing [printout] was about .
that [gestures] thick." Exchanges between students at the computers like the

- following demonatrate that length vas mporta.nt :I.rrespective of content:

. ) _ / ' ) .

S: [self-congratulatory tone] I'm going to have a long
piece of.paper.

0S: 'You are. I'm 5o:l.ng through all this twice,

N - \

References to Printouts in Acco'unts’
Only one of the questions .#n the interview schedule referred indirectly to'
printouta (asking about sources of keyuords) Thirteen of the students

voluntgered that their search terms came from their printouts, and four more

. .,

commented on the printout's value for theme content. One student referred
specifically to his printout .a.s the m&aaure of his success in i;iguring out the
computer. Six students mentioned printouts as a major'positive value of using

computers, noting that they found :I.t con?enient to have a portable record that they

could mark up:

, "It gives me information on my own sheet of paper."
™ - "The best part.of the computer, though, is that it gives you
a- printout you can take home and write on. You can't .

22 -
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) - - . [S) : ‘ ..
\ o take an oncy.clopedis book out and keep it." . _ ‘
LN In sum, the ready accommodation of printouts within thirteen year olds'

[ d < -

\ social positiox)ing warfare showed the students' willingr;éss to ‘find a role for this
new technology snd its byproducts. éIt also illustrates the multiple layers of
technology's functions within a given context and how the positive cultural bias

) toward newness 5ets applied within a school setting.

o

CONCLUSIONS v

. ' 54
. . . ,

This papér addressed the question of the mea{\ings.constructed for this new

o technology by 'stucients. Observations and interviews showed these students:

v

incorporating'the process of learning to use this new technology within their daily

routines, applying conventions from the science laboratory, assigning rewards and

. penalties spprop}iate to t.hs clsssrssm a’nd Judging videotex search an acceptable
science class activity. They showed s:tudex;ts placing a value on iearnirig computers
thst permitted rationalizing computer search as easier than print library worlg--
deapite illogical vicleote;:m procedures that contradicted this notion. The students

tended to assign electronic information greater conceptual value than print

information and showed a greater willingness to use (and presumably learn from) the

electronic media. This new technology generated only a moderate amount of initial
apprehension end .wa‘s given both academic and intsrpe,rsonal functions within the
school context. ?'Using this new technology met student.s' criterion of releyance to
their lives (to gracies and so on) and was understood within the context of the
atudents' future adult lives. Although this techno'logy raises the long standing
" issue of applied versus I_theoretical ediicatisn, it also contains the seeds of

L3

p'otontial resolution—if it indeed can encourage the léarning of the information

- I \) ‘ ) . ’ 3
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_ processing skills traditional to classroom education within a highly motivating .

i

' \
- context. ' |

- i ‘ Lo

s

In this context, "motivating‘\ hsd several layers of meaning. According to

3 N

\*\
accounts by the teacher, s“everal stude}nts who would not normally have bothered with -

a print resource search in the librsry made un effort to f£ind and store electronic:

»

intomation for their science aesignment. (A1l but four students eventually

" completed a theme-). Tne claas overall demonstrated attention to the task of

- manipulating the computer; very little nc:ntaak-diredted conversation or* activity
& . .
. oceurred at the computers. The teacher was not ébserved to urgée students to use a

computer or to stick to the Job of finding ini‘omation. In the science classroom

and library stacks. houever, many of these students were observed to require nearly

’ constant redirection. to their task.- - ' §9

Y oo

At a general level, we must ask what conditions will make videotex feasible

A

for.schools, assun .ng for the mo;nent that other students will accommodate this new

technoloéy in a 8.milar manner. Issues of cost and refinement of technology aside,
the evidence from observation and intervieus in this case study leads to the
tentative uorking—hypothasis that using videotex in schools may be practicsl under
the follouing four conditions: (1) the presence of a teacher who recognizes but‘

discounts the students' initial apprehension and rewards mastery but does not
&
penalize errors during operational léarning; (2) the presence of two or more adults

-

(in the case of several microcomputers) to provide technical assistance throughout

videotex"use; (3) an educational model for computer learning that, recoénizes
0 * 2

multiple roles for new techr~logies and the salience of electronic over print media;

(4) a formal task-role for .printouta. Providing workbooks appeared a practical

. method of responding to computer-intimidation; group instruction might be another. ‘

The presence/absence of a printout appeared to be a sufficient réward/ penalty for

- ‘ E

\
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megtering (or i‘eiling to naater) the technology. given the etudentis' motivationel
constructs. In this case astudy, the students fit the new technofogy of computers‘
and electronic text into their established pettems of interaction:ithout protesi:

epd with apparent interest. This two-week videotext experience, however‘ utilized

many adultas as a constant resource and would, under most_conditiona, -_l;xa\:e

eubstentiéi cost. This study suggests that.middle-schocl edu.ca_toi'cé might employ

- electronic text eg a motivating computei' experience without major alterations in -

- -

-the curticulum or s;clgool env‘ii'oriment ﬁrov'ided the budget and support staff were

available. From the perspective of the students, this new technology  served -

. . , e ‘a .
appropriate classroom.functions that were valued by the students.

’
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e . 1For reviews_ of related computer and videotex projects and the .‘seociated

litereture. gee ‘Frederick Williams 'and Victoria Williams, Microcomputers in
‘Elementhry Education (Belmont, California: - Wadsworth, 1984) and Wi 1'1"1amp' Paisley
and Milton Chen, Children.and Electronic Text: Challengzes and Opportunities for

the "New Literacf—-(_" Palo Alto, Califomia: Stgnford University, April 1982).

ZThe claas \as selected from a.mong the panticipeting teacher 8 three

,eighth-gpade science classes becausg it fell in a time period least likely to be ~
dietubbed by late buses, home room activities, assembli®s and football practice. '

Because of the school uses a "flip-flop. schedule;," nearly all clasees occupy two
alternating slots, one morning and one: afternoon.

2 3The project team éonsisted of an eighth—grade science teacher, the
echcfol'e media center supervisor, two eighth-grade language arts teachers and seven
university researchers. An out-of-sthte conBultent served as an auditor to whom
the observers daily mailed) “expended field notes. 1In general ,™she students’

construed the participant observers as necessary to learning computer operations;
their function was to instruct the students, and mild protests occurred when the ¢ °

observers were :I.nitially reluctant to intrude.

RS ’. \
‘l

4Hembers -0f the team assembled nine microcomputers (TRS 808 with at least
one disk drive) hooked to nine auto~dial modems in nine adjacent carrels in the
.school's media center. These were connected to riine separate telephone lines so
that each student could call-the videotex service (CompuServe) independently of ull
others:. One of the computers was attached to a line printer that was used after

' classtime to print the material stored on the students' disks.

.

~ JFor an overview of the axioms characterizing the naturalistic paradigm,
aee Egon G. Guba, "The Search for Truth: Naturalistic Inquiry as an Option," paper
presented at the International Reading Association, April 1982; see also H.
Sc.bwértz and J. Jacobs, Qualitativé@Pociology: A Method to the Madness (New York:
Free Press, 1979).

6For details on the method. of data categorization, éee. Barney G. Glazer.‘
"The Conatant Comparative Method of Qualitative Analysis," in George J. McCall and .
- Jo L. Simmons, eds., Issues in Participant Observation (Reading.;.gaaachueetts:

Addison-Wesley, 1969): 216-228. ‘
@hoee observational units referring primarily to operational processes
(procedu¥es for logging on/off, opening/closing buffers), con*ent-related tasks
(keywords), print materials (occurring away from the computers) and science
laboratory act vities (occurring before or after computer use) were reuoved from
Sfor separate analysis. See Susan Tyler Eastman and Donald E.

Agostino, James A. Anderson, Eric S. Fredin and Kathy A. Krendl, "Using Videotex in
Teaching Information Processing Skills: A Report of the Results of aLilly Linkage
Project," Proceedings of the American Society for Information Science,
Bloomington, Indiana, Ma) 1984, forthcoming.
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8This projert also used audits, overlap methods and tx‘iangulation' see Egon h

G. Guba, "Criteria for Assessing the Trustworthiness of Naturalistic Inquiry,"
Educational Communication and Technology Journal 29, Summer 1981, p. 75=92. See

also James A. Anderson, WCriteria for Evaluating Naturalistic Inquiry," paper

presented at the Speech Communication Association Convention, Anaheim, California,
November 1981. '
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