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ABSTRACT

A part.cipant observation study was conducted to
acdress socialization, cultural, and values gquestions related to high
school students' interactions with microcomputers. Specific issues
addressed ircluded: (1) student social patterns in microcomputer
interactiorns; (2) cultural and sex differences in microcomputer
interactions; and (3) student a2ffective responses to microcomputers.
Observational study occurred in beginning programmin, classes and
free computer lab periods (before and after school and during lunch)
for a period of one semester; student interviews were also used to
collect data. Results substantiate previously reported gender
differences in enrollment in advanced classes and use of the
microcomput: r lab outside class time, with the malas predominating in
those areas. Although female enrollment equaled that of the males in
the introductory level of programming classes, they did exhibit less
interest in computer classes, computer use, and computer careers than
the males. In addition, the males in gender-mixed groups tended to
dominate the keyboard for both typing and input of data. There was a
great deal of interaction, primarily academic in nature, related to
microcomputers: student-to-student, student-to-teacher, and
student-to-microcompute~. Generally, the interaction was open in the
classes, but in the noon lab, student-to-student intera.tion was more
evident between/among the "regqulars.” It is noted that the computer
itself is an interactive mcdium, and that the class structure and
cstudent preference for working in pairs/groups furthrer stimulated
interactive behavior. A list of references is provided. (JB)
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INTRODUCTION TO THE QUALITATIVE STUDY

Durinag my underagraduate vears (as a sociocloagy major)
and my graduate vears (as an education major) I had deve-
loped and maintained an i1nterest 1n qualitative studies.
While 1n my doctoral proaram that i1nterest resulted in
a suqaeztion by my advisory committee that 1 tale a course
1n the methods of gualitative research. BEeina an aqgree-
able (and i1nterested) student., I found myself enrolled the
ne:t semester 1n such & course. The major regquirement for
the course wae that a pariticipant observation study be con-
ducted and reported.

Because one of my primary areas of focus 1n the field
of educational technology i1nvolved the utilization of compu-—
ters 1n education, I chose that general area for study.
Further refining the general topic. I decided to concentrate
my observations et the high school level with emphasis on
the i1nteractions of students with microcomputers. From
previous readinas of gualitative and quartitative research
in this area and from some of my own i1nterests., I formulated
some 1ni1tial questions to address 1n the study.

Many studies have pointed out the agender differences 1in
educational use of the microcomputer. One ot the studies
was by Miura and Hess: thev concluded 1n their study of
enrollment ditferences 1n computer camps and summer classes
“that training outside of course wfferinas durinag the school

vear 1s souaht more often by males..." and that "disparity

between bovs and qirls increases with age., 18 greater 1in




advanced than 1n beginning programs. and 1s larger for e:-
pensive programse. " (Miures and Hess., 1984, p. 22). A study
cited by Locltheeed and Fralt showed that of "400 students
enrolled 1n a requir=2d i1ntroductory computer science courcse
almost half the bovs. but virtually no airls. used the com-
puter center outside of the reaquired class time" and that

"by male self-selection and female default. the computer
center becomes defined as ‘male turf ——a. socially 1nap-
propriate to qirls as the bovs® locker room.” (Loct heed

ard Fratt, 1984, p. 126) Sanders savs that rescarch "studies
document the enristence ot the ser discrepancy in computer
use." (Sanders., 1984, p. =I A study which concentrated

on possible differences 1n aptitudes and i1ntereste was con-
ducted by Horn: the resulte, reported i1n FSYLHOLOLY 10LAY.,
indicated that there were no siqnificant dif+erences between
males and temalec on the basie of aptitudes. only on the
vas1s of i1nterests with the females being less i1nterested
that the males. (FSYCHOLUGY TOLAY. 198%) Thue aender
difterences——with male control and participation as general
themes~-were documented by the literature as existing 1n
society thus suqgesting that as an area of study. Data
trom the National Assessment of Science for 1982 i1ndicated
that "youno womenn i1n secondary schoole are lees lilely than
voung men to spend time with computers and to enroll in com-
puter classes." (Anderson, Welch. and Harris. 19C4, p. 12)
A theme related to agender differences was differences

in minority involvement with computers. Miura and Hess
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also reported that the enrollment 1n summer computer canps
was "overwhelminaly Caucasian"—-—about 91 per cent. (Miura
and Hess., 1984, p. Z2)

Another possible ttheme to observe was that ot interac-
tion occurring 1n computer classes. both cocial i1nteraction
«and student to microucomputer i1nteraction. Schneiderman sasc
thet research studies i1noicated that "cocial i1nteract:ion
supports i1ntellectual worli. 1he social i1rteraction among
peers 1n programming can be a wonderful opportunity to under-—
stand probleme., formulate solutions, ast for and give assis-
tance and show of+ results. Several studiec have showr that
two students per terminal leads to facter learning and s -
perior satistaction.” (Schneiderman, 1984, p. 16) In a
study of primary school children Jewson and Fea observed that
the "children seem to collaborate and teach each other more
whern thev are worti1na with microcomputers than they do 1n
other classroom wort." (Jewson and Fea, 1984, p. 37 A par-
ticular tvpe ot cocial 1nteraction was described as that of
an 1nteraction between the instructor and a "student e:pert"
who being very bnowledaable abocut computers acted as a helper
to the i1nstructor: the student ascsumed a new role 1n the edu-
cational environment. (Sheingold, tane, and Enderweit. 1987,
p. 418).

Interaction between the student and che microcomputer
1t=self has been another area of research. (One study by Ryba
and Chapman dewlt with "on tast" behaviors. They observed

"that slow-learning sturdents cspent 91% of their total time



actively engaged 1n attending and problem solving." (Ryba
and Chapman, p. 126, 1984) Interaction with the microcom-—
puter at the level of personalization of the computer by the
user has alsc been suaggested 1n the literature. Jurhkle savs
that some children can i1dentify with the computer and that
"...the computer, reactive and i1nterac i1ve., offers companion-
ship without the threat of human intimacy." (Turtle, 1984,
p. 135) In the book COMFUTER FOWER AND HUMAN REASON.

Weizenbaum described reactions to the proagram ELIZA., a

program which simulated Lthe "responzes of a nondirective
psvychotherapist 1n an 1nitial psychiatric interview." He
stated that "ELIZA created the most remarlable 11lusion of

naving understocd i1n the minde of the manvy people who con-
verszed with st. Feouple wno tnew very well that they were
conversing with a machine soon torqot that fact. Just ac
iheaterqoers, 1n the arip of suspended disbeliet., soon
forget that the action they are witnessinag 1s not ‘real.’
Thig 1llusion was ecspecially stronag and most tenaciously
clung to among people who tnew little oé nothing about
computers. They would often demand to be permitted to
converse with the system in private, and would. atter
tonver si1nad with 1t for a time. 1nsist, 1n spite of my
e:planations, that the machine really understood them."
(Weizenbaum, 1976, pp. 188-189) The 1ndividual student
to computer i1nteraction and social interactions occurring

around computers formed other questions to pursue.

w
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Initially the auestions centered around the agender

and 1nteraction themes. The list of questions i1rhcluded

the following:

SOCIALIZATION:

1.

~
oy

CULTURAL:

1.

Do students interact singly or i1n pairs/
aroups when i1nterscting with microcomputer s™
Do the students assume i1dentifiable roles
when i1nteracting with microcomputers™ If
%0, how can those roles be described”™

Do students personalize microcomputers or
treat microcomputers ae machines™

Are there "rules" that students observe 1n
their i1nteraction with microcecmpt _ercs”

Do some students i1nteract more f-eguently
with microcomputers than others" I so,

o~y

which students do o

Do male and female i1nteraction patterns
differ™ f so. how do they ditfer™

Do minorities/majority interaction patterns
ditfer” If so., how do they differ”

Do difterent cultural subgroups assume d1+f-
ferent roles 1n their interaction with micro-
computers”

Du any cultural ditferences seem to be more
important factors i1n i1nteraction patterns”

1f so, what ar= those factors”

O
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VALUES:

1. Why do students interact with microcomputers™

= How i1mportant 1s the interactioun to the

students™ Wiy 15 1t or whv 15 1t not i1mpor-
tant™

2« How do the siuden' . describe the interaction”™
What. 15 their affective response to micro-
computers”

4. Are meanings related to academics or to other
factors (such as the tun 1n worling with micro-
computers)

From this base ot guestions. I began the study finding
answers cor partial answers to some of the questions, no clear
anzwers 1o others. and answers that I was not even =eel1ng.
The data that I collected included i1nformation related to
uender didfterences. the existence of a microcomputer cub-
culture, and general i1nteraction patterns of students 1n
microcompuler environments.

Sections relating the methodoloay., the descriptions and
interpretations of the data, the conclusions, and lim.tations

follow.

£0
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DESCRIFTION OF THE METHODOL.OGY

Atter the 1ni1tial problem and gquidirg questions were
selected, & site was chosen based primarily, on Lhree
criteria. The criteria i1ncluded:

1. The size ot the echool and community--large and

urban;

<. The e;istence of microcomputer classee *n the high

school curriculums: and
. The sccessibility of those classes to the researcher
for- the observations.
The hich school chosen (and hereatter referred to as
Computerville High School) met all three cr.teria. I1L was e
school with approximately 1200 junior and senior students.
Located 1n & community of approiimately 90,000 citizens that
wae a part of an urban comple: 1n the central United States.
the high school population was composed primarily of miodle
and upper-niddle class students with a emall representation
of minority students (a problem which resulted 1n no answers
to aquestions regarding minority students). The cempus 1teoeldf
was located near the downtown area on a main thoroughfare
in the community.

Computerville High Cchool’'s curriculum 1ncluded the
computer programming classes as well as computer usage
classes (such as word processing and accounting applica-
tions courses); the obhservational study focused on the
beginning programming classes. At the time of the study the

computer usage classes were operated through the business

8 BEST COPY AVAILABLE
11




education department, and the programming classcs were

e directed bv the computer coocrdinator with teachers cartified
in mathematice teaching the programming classes. Two male
instruc s and one female i1nstructor taught the beqinni g

) and advanced proaramming courses. During the semester of
observation, three beginning and two advanced courses were
offerec 1n the proaramming area with the BASIC computer 1an-

) guage tauaght 1n the introductory courses and the FASCAL 1an—
quaage tauaght i1n the advanced courses. One prerequicsite was
requured for students to enroll 1n the beginning courses: 1t

e was Alaebra I. Frevious enrollment or proficiency in pro-
aramming was required fcr enrollment 1.0 the advanced clasczec.
All the proaramming courses were held ir the combination

) microcomputer classroom/lab (see Diagram 1. page 10) with

fpple microcomputers serving az the particular branmd ot
microcomputers used four i1nstruction. There were thirteen
) Apple microcomputerse and two pi-intere in the lab area of the

rcom which was located 1n the main building orn the high

school campus. The microcomputer room was next to the
o computer cuordinator ‘s office and a stat+f wort area: 1t was
| separated from the office area by a glass window wall. In

the lab area were posted the rules:
® 1. No food or drinks:
2. NO games;
3. No copy proagrams except COFYA: and

] 4, ABSOLUTELY do not open the computers.

nitial application for approval of the research was

o 7
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labs. A tape recorder was utilized 1n taping student 1nter-
D viene near the end of the semnester.
The followinag sections report the data collected and the
interpretations of the data 1n relation to previously cited
D research findinas and other major themes observed and i1denti-

fied.

12 14



SECTION TWO--DATA ANALYSIS

High School Microcomputer Subculture
Gender Differences
Interaccions
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MICROCOMFUTER HYGH SCHOOL SUEBCULTURE

® The unanticipated and i1nteresting find ot the study weas
the exietence of a hiagh school subculture i1nhabiting the
microcomputer lab primarily during the noon lab period. A=

o I began and continued to observe the noon lab periods I be-
aan to i1dencity csome "microcomputer requlars'—-—-students who
were 1n the lab every time or almost evervtime that I was

@ observina. There were approximately eight to twelve "regu-
lars". c1aht of whom I could identifvy as beinag very reqular

| in *heir use of the lab. After observinag this aqroup I

® started to look for confirmation that others too had observed
this particular aroup. If the existence of the particular

| arour was {further verified by others, I planned to lool for

@ characteristics peculiar to this aroup.

The computer coordinator. the teacher whose clasces

that I observed, a staff member. and the students using the

o noon lab all confirmad that i1ndeed there was a reqular group
who v:sited the noon lab. The computer coordinator also said
that durinag previous vears when the lab was open there had

® been a variety of aroups with regular usere of the micro-
computers. So from my observations and che observations of
othere 1 felt that I could say that there was a aqroup of

L “mizZrocomputer requlars"—--but 1n what sense was 1t a cohesive
aroup”

How many studentes made up the aroup? As I mentioned. I
L J had observet ei1gnht i1dentifiable “microcomputer regulars” and

about four others who might fit into that agroup. The

14
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ctudents that 1 i1nterviewed described the number ot reqular

users as being "six. seven i1ncluding me". "five of us alwavs

hanging around togethesr...li1ie add another five more"., '"seven
or zight", "eight *o twentvy". and "ten--f.ve who hana around

cutside school and at school." During the seven labs that

1 observed the group did vary from about eiaght to twelve
students who were familiar to me so the group number was
approximately i1n that range judaina from my observations and
from student responses.

Besides being reaqular users of the noon microcomputer
lab, what else characterized this qroup™ Through my observa-
tions and i1nformation {from interviews. I began to see the
emergence of some patterns.

The most evident and common pattern that emerged was
the i1nterest 1n microcomputers and the computer area as a
whole. The students came i1nto the lab primarily to use the
microcomputers; even 1f a particular stucdent was not using a
microcomputer when 1n the lab. the student would be watching
-nd 1nteracting with those who were working at the Apple
microcomputers. The presence of that current i1nterest

stended also to future career plans for those students. the
"microcomputer regulars". Career plans i1ncluded computer

careers ac well as careers which would heavily involve use of
computers., such as engineering. One of the students said that
his career plans i1ncluded "natural sciences or physics, maybe

computers. Soume of the students were even worting with

computers 1n part-time Jobs during that semester. One of the

17
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"microcomputer regulars” had a job 1n a neighboring city at a
computer store; two students were worting on buiiding their
own computers: and three of them mentioned that thev did
cons=ulting wort {for people, performing such Jjobs as the
tranlation of a software program written i1n one ccmputer
lanquage to another computer lanquage--charging feesc for such
services. The interest was a serious one with the group of
"microcomputer requlars” holding +uture plans +4or their
computer shtills.

The "requlars" were generally more advariced users of
microcomputers. The students did Loth advanced programming
and applications usage of the microcomputers. 0One of the
"regqulars" worted in mach'ne language {a language much more
difficult to proaram than BAS1C) . and another student had
programmed his own shape tables. Some of the "rer.alars"
were enrolled 1n the advanced FASCAL clacss. One of the stu-
dents did not seem to be such an advanced user but was alwavs
in the noon lab usingd software. particularly games. Although
he did not appear to be so proficient i1n advanced stills, he
seemed comfortable with and interested 1n microcomputers. ex-
pressing a desire to own a personal computer apart from the
Tamlly computer.

Another central theme related to the i1nterest i1n compu-
ters wae that the "microcomputer requlars" tended to own com—
puter hardware (the eauipment i1tself) and software (the dis!
packages that give instructions to the hardware. such as a

game scoftware pacthage). The i1nstructor of the classes tnat

16 BEST COPY AVAILABLE
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e

1 observed scad that the "microcomputer requlars" had a lot
of money 1n software and that they weren’'t necessarily good
proarammers but had "a lot of eguipment." One day while ob-
serving 1n the noon lab, I i1nformaily asted the students 1n
the lab 1f they had microcomputers or access to microcompu-
ters at home. All the "microcomputer requlars" who were 1n
the lab that day caid they either ha a microcomputer/compu-
ter or had access to one at their homes. There were alsc
ti1ve other students in the lab who were not regular users:

of those., four did not have microcumputers/computers at home,
but one’'s father had an IEBM at his office and one said that
cshe did have access to a computer. One of the other students
did have an Atari microcomputer at home. 0Of those "micro-
computer regulars" responding, three mentioned that they nad
Commodore micr ocomputers at home., one responded that he had a
Radio Shacl model . one was "babysittinag" a microcomputer for
a friend who was out of the country. and f+our mentioned that
they had fpple microcomputers at hcme. One of the "micro-
computer requlars" also had access to a digital computer.

a larqer. more complex computer than the microcomputers men-
tioned. OUne of the reqular students also responded that his
family owned the microcomputer but he had all the software.
fiother said that he was the only family member who |riew how
to use the microcomputer though it was ~ family computer.

So another trend was home ownership of microcomputers and
suoftware for the observed agroup of reagular studenc users.

Another otffshoot of the computer interest was that some

17
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of the terminoloay used in gereral conversation by the

“microcomputer requlars" included terms from the technical
lanquaqge of computing. On one occasion. a "microcomputer
reaqul ar”" recommended to another to use “random commands" to
improve his graphics program. Technical terms overhzard from
another conversation i1ncluded “tunning out of memorv.'"
"breadboard.” and "chips." One question asled of another
"microcomputer reqular" was. "Where 1s the location of BASIC
memory for...?" in reference to shape tables. "Cal! -151.,"
"Save program. then FF.," “BLOAD it now." "“put shape table at
8000 ard set hiah memory at 36268.," "HFLOT." “don‘t know how
to use flags." "Hit CONTROL S twice to cut the sound."
"string function." "Copvy AR would do it." "don‘t i1nitialize
aine." 'input/output error." "what’'s that FOKE?." "i1s that

HGR or GR?" were other technical comments heard during the

noon iab obszervations when the "microcomputer regulars”
were talling. The conversations that I heard were cer-
tainl /s not all technical with other typical high sclhool
comments lite "Awesome'!", "vou're very funnv." "that's
aood." and "holy cow" appearing 1n the conversations. but
1t was sufficiently technical 1n nature to litely e:clude
students not Inowledgeable i1n the terminologv from
participating 1n some of the conversation. (Had 1 not
Possessed some lnowledge of programming and computers
mysel+, I would litkely hed problems hearing and copving
the technical terms correctlv.) I did ast one of the

"requlars” 14 he thought that people without computer

18
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made thr ouagh a formal written application form addrecscsed to

o the board ot educations a research approval committee re-
viewed Lhe application and allowed the study to be conducted
based upon recstrictions and specifications ot the high echool

@ administration. My contact was one of the vice-principals
who, 1n wortina with the comptuter coordinator. arranaad for
me to observe two of the BASIC proaramming clasces which were

® taught bv one of the male i1nstructors. I was alzo allowed to
obszerve free lab periods--betore school. durinag lunch. end
after school. All observationse were conducted during the

o Spring semester. 198Z, beginning in February and concluding
i May.

From a beaginning date of Februarvy ZTnd 1 obzerved 15

[ ) clasz perious( 8 1n the morning section and 7 1n the atter—
noon section). 7 lunch +ree lab periods. and 5 brief before-
school free lab periods. Observatione of the studerits were

o combined with interviews of both the personnel and students
to provide additional data. Class periods cors'csted of S0
minute sessions. The lunchtime free lab was a 60 -i1nute

¢ sesszl1on and most of the pefore school observations were from

10 to 1% minutes 1n lenagth. Interviews ranaged +rom on=s that

we e brief and unsetructured to more lengthy, structured
o formats—-all were based on the availab:lity and schedules of
the interviewees. with none during class time. The i1nter-
viewees 1ncluded the computer coordinator. the courdinator of
) counseling, the programming i1nstructor. two members of the

Gtaff, and students 1n the classes and the noontime free

® o 11
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trnowledae could tollow some ot the:r conversations. He
® seemed surprised to be asted that as 1f he hat never
thouahic of that possibility: he renlied "No". *that they
could not follow. This aroup’'s i1nterest led them to tall
9 pmartially 1n a technical language that was 1P the area of
computing; it was a shared lancuaae for the "microcomputer

reqgul ars much li1te the language of career and ethnic

u aroups.

FIGURE 11

. E:cerpt

J: How did you get into computers?

) I started using them in school.
About what grade level, about eighth?
Yeh, eighth grade is when they prescribe it.
J Ana you took a class?
No. I just moped around on *hem.
In the Tab? Did they have a lab set up?
b J: Were you in that same junior high that some of the other guys were in?
Yes.
OK. So you all were a group even then almost?
b Yeh.
D

19




Another common theme within the qroup of “microcomputer

[ requlars" was that of gender. There were no female reqgulars.

There were females who occasionally used the Apples 1n the
noon lab. bu! not on a regqular basis nor they socially i1nter- |
o act with the "requlars." 1 observed females i1n the lab on
six occasions. but they were always outnumbered by the males
in the noon lab. This observation was coansistent with the
® research reported by Lockheed and Frakt that virtually no

girls used the lab outside reqular clacs times. (Lockheed

® requlars" about female marticipation in the noon lab and
received such answers as:
"What qgirls--they rarelv come in--once in a while to
® work on lessons",
"Meles (come in)--I don’'t know why",
“More male students"., and
() "Sometimes qirls come into the lab to do their ac-
counting problems."
The instructor of the introductory BASIC classes said that
o sometimes qirlfriends would come in with thei~ bovfriends,
but the bovfriends used the microcomputers.
In addition to being less evide it in the noon lab. the
® females were also likely to not interact with the "regulars".

Any verbal communication was quite brief in manner: they

might greet some of the '"microcomputer requlars" as they
® entered or as)t for assistance regarding their worti with the
microcomputer. During one lab period two Qirls who were

|
I
|
and Frakt, 1984, I guirsed some of the "microcomputer
|
I
|
I
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workimng on their accountinag problems for a clase ashled one of
the "requlars" how to turn on & printer, but nothing else.
In another of my observations. one female asted a guestion of
me rather than of any of the "regulars.” In addition tc the
soci1al verbal distancina. the females also distanced them—
selves phvsically., generally sitting toward the east end of
the lab and not next to anvy of the "requlars" who sat toward
the west end of the lab (one of the "requlars" sat at the
west end because the color monitor was at that end, and ne
was often wortina on color araphics he had desianed).

The females not only used the lab i1nfregquently but also
worted on a narrower ranae of microcomputer usages tham did
the males wnen they were controlling the teyboard (on two
occasions ftemales accompanied males into the lab but did not
wort at the Apples). 1 asted the females and males what they
were working on during three of the nouon lab sessions. The
temales were working on proaramming class hnomewort . account-—-
1na problems. and on & project for a science class—-all the
worl was related to class assianmonts. The males were using
the microcomputers for word processina., games. homeworhl as-—
si1gnments from their programminag classez, graphics. sottware
proarams thev had proarammed for their own uses, and some
commer c1al software proarams such as one that printed a
variety of font stvles on paper.

The lab did appear to be "male territory" such as the
"male turf" described by Lockheed and Frai:t. (Loctheed and

Fratt, 1984) also the females’ interests did rot seem to
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lead tr.em toward computers and thus toward the noon lab as
did the "microcomputer requlars."”

Trving to 1dentify certain personality traits commo
to the aroun of "microcomputer requlars" was rot too fruit-
ful an undertaking: the interest in computing seemed to be
the most pervasive personality treit. When i1nterviewing the
computer coordinator. 1 asled about distinctiva characteris-—
tics of the aroup: he zaid that the personalities changed
from year to yvear and that the "reaulares" varied {from stu-
dents who received failing notices to straight-A students.
He believed that the group i1ncluded both serious and not-so-
serious students: some were "hackers'. He also said that
some of the students had interests in other technical areas
such as one student who had worted with the stage equipment
for hiagh school drama productiois. The coordinator thought
that--at least 1n the previous years-—--the "requlars" ran
around together: he termed the "microcomputer regulars" as
"freaks."

The proagr amming i1nstructor said that the "requlars."
whom he called "qamers." had a lot of eguipment, were not
necessarily good students (he had learned this when checl -
ing grade point averages to see which students might be
vligible to attend & computer contest). were lacling 1in
social maturity (he thought they probably spe t too much
time 1n the lab). that soume already had Jjobs 1n the computer
field, and that the members of the subculture were always

together.

]
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I asted three females how they would describe the

"regulars” 1n the noon lab (two of the {females did use
the noon lab for proaramming assiagnments). The two females
who had used the lab called the "microcomputer regulars"
"smart" or "brains." and the other female called them
“whizzes." Their descriptive terminclogy differed from
that ot the computer coc-dinator c¢nd the instructor s3 1
souaht out further clarification in i1nterviews with the
"regulars" themselves.

Une of the "regulars" labeled the others (ana himsel#)
as “all pretty odd--eccentric or unique" but also said that
most of the students’ arade point averages were pretty good
thouah personally his was not good. Another “reaqular® said
that the others would worlk on inventive proagrams in the at-
{empt to out-impress each other. @A guote from another “reagu-

(2]

l=r" was, "Evervbody'’'s qgot their own personality. their own
reason to oe in here: most of them aren’t that athletics
they ‘re more or less into thinas like computers. learning
mathematics. or something." He also said that most of the
arade point averages were qood with the exception of himsel !
and one other person and that most of the “requlars" were
introverts. Other interests mentioned in the i1nterviews
included cars. bombs, }arate. and goina to movies. When
azi.ed what term might bes. describe them. they chose the
term "hacker:;" one student explained that "most of them.

50% at least. hack"--meaninag trv to breal proarams.

From the information 1 gathered 1t appeared that the




group members varied on many points——-grade point averages,
interests »ther than computers. and their personalities in
ger 2ral. This type of variation .n a relatec group was also
described by Turlle who said the "hacker" culture was o
"culture of mastery., i1ndividualism, and nonsensuality.”
(Tur'le, 1984, p. 223) The Crachker further describes the
"hacker" culture as beinag different from most other aqroups
primarily on the basis of their fascination with learning
abaut computers that dun % belong to them. {(The Cracter.
1985, p. 62) Because all the "microconputer requlars"
did rot hacl . they could not fit _nto that group., but in
latmr years those high school students could leave the hial.
school qgroup later moving i1ir  the "hacter" culture. 1 felt
that labeling the "reqgqulars" by the term "gamer" was not
totally appropriate becau<e not all were devoted to the use
of games while i1n the rm crocomputer labj; the term "brains"
was not appropriate since not all the students were "A"
students. "Freal." was only mentioned once as a label for
those students. The only term that 1 felt comfortable with
was "microcomputer regular" (or "reqular').

i had i1dentified a gender ditferentiation, the uze of
a somewhat technica. language. hose ownership of computers,
« career interest 1n computers., and a variety ot personality
variables in the qroup. They were reqular users of the lab,
but there seemned to be other duefining characteristics ot the

aroup.
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What else bound the "microcomputer requlars" i1nto this
groupinag beside their interest i1n computing and their gender™
Their personalities seemed to vary. much lite those who were
in the haclter culture. Whal bound five or sist of those 'regu-
lars" together was their friendship with each other; the
cther regqulars were 1n interaction with them primarily during
the2 noon lab period. 0One of the "requlars" i1n the fr:iendship
group said that "...five of us are always hanging around
together" anc another responded "five" to my question of how
many of the lab "reaqulers" he hung around with both 1n and
out of schecol. One other said that about four peopl. would
run around toaether and that he ran around with five of the
people 1n the labh. This qgqroup of five also paired off
ozcasionallys I observed them sometimes entering and leaving
the 1lab i1in pairs or aroups of three. 0One of the students not
in the small friendship group had observed that two or three
of the "requlars" were often together. Eoth the computer
coordinator and the instructor of the observed classes made
comments that the "microccmputer requlars" spent much of
their time together.

Those "regulars'" not i1in the smaller friendship grouping
div +. ract with each other as well as with the smaller
group. Two of the "outside requlars" i1dentified themecelves
s beina "a loner" and "an introvert."” with one of them say-
ina there might be "a half-dozen loners'" i1n the lab on a
reqular basis. These two students were thez students who

tended to spend their whole lunch period i1n the microcomputer

b3
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lab while the other "regulars" would drift 1n atter lunch.
(One did savy that he was on a diet so he didn’'t eat lunch.)
One of the "loners" had tnown most of the nood friends

while in junior high echool. They nad also used the micro-
computer lab i1in Jjunior high school. He would often be 1n the
lab which was locted controlling the entrance by ashtinag for
A software proagram before he would let anvone enter. Another
cne of the "reaulars" said that mos:t of his friends were from
outside the school--partially becauvse he didn’'t live near any
of the other "regulars."

So within the group of "microcomputer reqgulars" there
were approximately five to siix good friends. a couple of
self-i1dentified loners. and one who had other friends from
outside the aroup. But within the aroup of "microcomputer
regulars”. all the students found acceptance of each other
and i1nteracted with each other within the environment of the
lab. There cpowzared to be some common elements among toe
"reaqulars"-—-computer interest, reqular use of the lab (a uss
which had beaqun early i1n the school year). having an advanced
proaramming class together (FASLAL, 1n this case), and ad-
vanced lnowledye of programming. Just how these variables
inleracted differ=d for students., but early entrvy i1nto the
aroup seemed to he a bey point. Two male students who had
computer i1nterests began using the lab during the spring
cemester. (One of those males was only 1n the i1ntroductory
EASIC class: when he was 1n the lab he usually physically

separated himself from the "requlare" and would not i1nteract
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with them: he seemed to hold an i1nterest i1n computers but wase
not worting at an advanced leves nor was he one of the early
users of the lab. The other male seemed to possess an ad-
vanced knowledae of computers. but he told me that he hau
just started using the lab--abou’l midwey throuah the spring
semester. He even brought his own friends into the lab with
him. One tine he was accompanied by a male and a female and
on another occasion he was accompanied by the male who had
come before: neither friend ever worlted at the microcomputer
but jJust sat watching him. This voung man had been 1n a
programming clase the previous vyear. He did not interact
with any of the requlars durina the lab sessions that I
observed. He did interect with his friends and with one
female at another microcomputer. He cs*arted coing to the lab
late 1n the vear., was not as reaqular in his use., and was not
enrolled 1r a computer oprogramminag class--but he did indeed
have an 1nterest in the computer. The male i1n the beginning
programming class was a fairly reqular user of th: lab. but
had just started durinag the second semester:; he was not en-
rolled in an advanced ¢lass. Most of the “"microcomputer
requlars" possessed all the common traits or ac least
rosseesed an i1nterest in computers and early. reqular use of
the lab. There was one student who was not a requl ar user
and was not enrolled i1n a class. but seemed to interact with
the "reaqulars" when he came 1n. He appeared to be a {riend
of one of the icrocomputer regulars" so that may have per-

mitted and "ol ayed" his entry into the aroup.
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The group members seemed to be accepting of the other
group members and Just :1anored the "extras" wno sometimes
came to the lab during noon. However. a couple of conversa-
tions that I noted (one which I overheard and one 1n which
I was invelved by informally ashina guest.ons) sugaested
that the "microcomputer requlars"--lile all subculture mem-
bers—-—had formulated some norms about who might b. arcented
by their aroup. In one case the conversation (1n which I
. . involved) centered around the uses of the microcomputer
p. "ticularly for word processing. I had ashted 1f they used
w -d processing for most of their written worlk. A couple
¢ the "reagulars" responded that they didn’'t use word pro-
cessing for class assignments because some of the teachers
at the hiagh =chool would not allow the uvuse of the word pro-
cessing software. They also said that the teachers didn’t
even }now what word processing was. I sensed a disgruntle-
ment with the teachers’ lact of hLnowledge about computers:
that feelina may also extend to others not Inowledgeable

about computers thus e:;:cluding those from group membership.#*

*] sometimes felt that the “regulars" talked with me because
I was 1n an advanced educational program and because I had
some }nowledge of computers. Thu the "reaqulars" define ! my
role as beina someone who was "okay": they could tall with

me and answer my questions 1n a fairiy open manner.
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Another conversation (that [ partially overheard) i1ncluded
the comment "car won‘t carry Blacks" and a response "Did I
hear prejudice?" suquesting another norm for aczeptance—-not
veina Elack. There were no Black "microcomputer reaulars'.
However ., there were at least three Blach students in the two
classes that I observed in this hiah school with a low
minority enrollment. One of the "reaqulars" was a recoq-
nizably different bacharound from outside the United States
but was aquite accepted so it may have been that the ac-
ceptance was quite specitic in acceptance or rejection of
certain minority qgroups.

Broom and Selcri-f. define a subculture as being "...a
pattern that 1s in significant respects distinctive but that
has 1mportant continuities with a host or dominant culture."
(Brocm and Selznick, 1976, p. 75) This group of "microcompu-
ter reaulars" was just another aroup of hiah school students
but distinctive with respect to interests. gender. and the
use ot & technical lanquaqe~—and probably with respect to
patterns of group acceptance. Ez2cause not all the "requlars"
were "hacters", they could not be i1ncluded w*thin that cul-
ture: however, the sim-tarity 1n the i1nterest i1n computing
was common to both aroups. Ferhaps this 1s another sub-
culture to add to the list of high school (and perhaps even

to lower levels of school--such as junior hiah) subculturecs.

I had 1dentified computer interest (defined by career
interests, home use of comouters. enrollment 1n computer

classes-—primarily advanced classes), reqularity of use ot
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the microcomputers 1n the lab during free lab times. and

early entry i1nto the lab during the school vear as some of
the observca det.ning characteristics of the group. There
seemetd to be a possibility to enxtend those definitions or

include other cnaracteristics with more study.
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GENDER DIFFERENCES

The eiistence of gender differences 1n computer edu-—
cation has been documented by other research (such as those
lis.=2d 1n the Introduction) i1ndicating that the males out-
number females i1n the class enrollments. summer camp en-
rollment, home computer use., and i1nterest 1n computers.
Jurkle points out another qgender difference-—that most of t e
"soft" masterv proagrammers are female and most "hard" mastery
programmers are male. She defines a "soft" mastery proaram-
mer as a person who uses "the i1mposition of will over the
machine throuagh the implementation of a plan--with the
proaram &s a premeditated control"” and a "soft" mastery
proarammer as "more interactive-—the mas ery cof the artist.”
"Eperiences everywhere reinforce the assumption that com-
puters are a male domain: computer arcades & € darb.. noisy
places that attract bovs and mens hiah school computer
science courses reflect high male enrollment fiqures: pa-—
rents f1l1l after-school computer classes and computer camps
with their sons. not their dauabters.” (Gilliland, p. 4L,
1984) A study by Jacaquelyn Eccles reported that women "shut
themselves off from scientific and technical fields." (THE
SUNDAY Of LAHOMAN, p. &) in the observations at Computer-—
ville Hiagh School., the data collected further substantiated
the exi1stence of a gender qap i1n the area of computer pro-—
qrammind. with some slight variation from the previously
reported differences.

In the 1ntroductory RASIC classes. which were compocsed




of Juniors and seniors. the enrollment was about eoual even
® thouah 1t was at the high school level: even one of the two
1atroductory BASIC teachers was female. The gap did i1ndeed
appear at the advanced level of programming classes with
PY very few females enrolled i1n the advanced FASCAL classes.
When queried, the i1nstructor that was observed said that
the females and males i1n the i1ntroductory EBASIC clacses did
¢ not differ 1n arades for the course; he even thought that
the females in general were more serious 1n their word habits
by concentt ating on the lessons and seeling extra-credit wort
® than were the males who tended to be more interested in their
own projects——such as graphics of a car that was one male
student ‘s i1nterest——than 1n the clasce wort or in extra-credit
® wort. The instructor also observed that probably orne of the
best. 1f not the best. student in the advanced FALCAL clacs
wacs a female. So the enrollment gap at advanced levels was
P substantiated at Computerville High School. but there was no
reported difference in abilities (consistent with Horn's
research studvy that was previously reported).
°® The gap in use of microcomputers outside class time wax
also substantiated by obser''ations at the hiagh school. The
free lab periode durinag lunch and before school were rarely
PY visited by females. althouah some females did use the micro-
computer lab durina their off-hours which occurred during
reaquler class houre (this was reported by the instructor ob-
® cerved). When females did enter the lab., they used the

microcomputers exclusively for class wort or projecte while
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the males used the microcomputers for a variety of purposes—-

school wort . games. individual proaramminag projects., word
processing (alchouah females 1n the business educetion de-
partment mav have us=d the business microcomsuter lab for
those purposes—-this was oulside my observations), and as a
"hangout"—-—-probably best said when one of the lab reqgulars
said that the other lab reaqulars "looked more comfortable
in the microcomputer lab than anywhere 2lse.'" After a few
observations of the free lab times., I asked the i1nstructor
about female use of the labh. He said that occasicnally a
airlfriend might accompany her bovfriend into the lab but
the bovfriend would be the microcomputer uvser (I gid observe
this narticular situation occur twice durina my observations)
and that occasionally & few females might do some worl i1n the
lab, but 1t was predominantlyv a male agroup 1n the [ab., Thic
discrepancy of male/female usage of free lab periode occurred
throuchout the observation period, thus substantiating the
Loct heed and Fralt study. (Loclheed and Frakt, 1984)
Observinag the differences in classes and 1r use of the
microcomputer lab., 1 cought answers concernina why females
did not enroll 1n advanced classes or did not often use the
lab. When ashkina both female and male students about pos-
sible differences. the most Frequent response was that fe-
males were not as i1nterested in computers &as were the male
students——altho.gh or 2 of the reaular lab users gualified

his answer with the statement that adult females were often

Just as 1nterested i1n computers as were the males:; 1t was




Jjust at the younager ages that there was a difference (his

o mother was teaching a computer proaramming class at the
college level thus suagesting an i1nfluence on his thoughts
«bout female i1nterest). When asted about the reascns for the

® difference, the i1nstructor whose classes were observed said
that the temales—-when prompted to enroll i1in the advanced
classes——would say that the class was too hard or that the

) tlass would ruin their grade point average., but he did not
believe .at the females were stating their true feelings. A
few of the lab requlars said that some of the females may

® have felt that the advanced class was too difficult, but that
the feeling was also ¢ .mon to some males who had enrolled
in the advanced classes bur who had dropped out within the

® first weel or two of the semester. The computer coordinator
noted that the primary differenre 1n females and males wacs

o with the coordinator ot the counseling service=s further
=unstantiated the lacl of i1nterest on the part of the
females——and also i1ntreoduced another possible reason for the

® disparity, that of a lact of self-confidence. When asled why

female students did not enroll in the advanced classes or

\
|
|
\
|
that he had never lnown of a female "hacter." #FAn 1nterview
dropped out once enrolled., she gave tihe example of two female
o students——one who dropped out and one who stayed 1n the
class. She descr:bed the female who dropped out as being
fearful ot the class and the female who continued as hesitant

¢ at first and as needing reassurance~—which was provided by

the counselor (and by the instructor of the introductory
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LRSIC cla=s). According to the counselor. the airl was
"seilf-assured"” and had a qood math bactground. She also said
that once the qirl errolled and was in the clase for a period
of a few weels. the girl had come 1n to see the counselor to
report her good progress in FASCAL. The counselor thought
that 1n general females 1n the advanced programming classes
were "self-assured and had quod qrade point averages." She
felt that with many of the qirls there was the lact of

understanding ¢poout the importance of computers 1n society. a

feelina of i1nsecurity and perhaps a feeling that computers

involved a lot of mathematics. She made some further related
comments saying that very few females asled about computer
careers. such as programming: most Just acked about careers
which could i1nvolve sume use of computers. Even the
female student who was doing well 1n FASCAL was i1nterested 1n
a medical career--not solely a computer career. Sne had also
observed that when males came 1nto the counseling center to
utilice the G1S. the males would not remain hesitant at the
terminal levhoard as long as the females (G.S 1s the Guidance
Information System. which is A computerized data bant {or
career information; the student receives i1nformation through
a term:nal at the high school which 1s hooled .'p through a
phone modem to a main—-frame computer in another city). She
thought that a lactk of typinag stills might »nterfere with
some of the males’ use of the GIS., but still females were
lecws confident 1n their approach to the computer terminal.

She also noted that mcre junior high students--during the




pre—enrollment sessions——-ere i1nterested 1n enrolling 1n
® the computer programming classes as compared to previous
vear e, but she was not sure 1f the males outnumbered the

|
fenales or not. She did say thal most of the students

interested 1n computers also had math and science career

iptereste.

FIGURE III

Diagram of a Seating Fattern 1 the Lab




One aender difference that I was not loocling for irom
my previous readinas but that I did observe was i1n the actual
physical control of the microcomputer. Thouah the difference
was not pronounced. the maies tended to tale control of the
microcomputer keyboards. In gender mised pairs or groups of
three, the males tended to control the tvpina/ 1nput furc-
tions at the microcomputer |evboard when the class moved to
the lab area to do homeworl assiagnments. I observed approii-
mately 44 occasions 1n which there were mi:ed pairs or groups
of three at the microcomputer in the classroom periods: o
those occasions only seven of the pairs/aroups shared the
tvpina responsibilities. Sixteen femalez tsped during the
periodi and twenty-one males tvped. The differences observed
were more pronounced at the initial stages of observation but
as the semester proaressed, the females began to control the
leyboard more often. Whether more of the females had typing
sh1lls than the males 1n those classes (1t was a possibility
since females still far outnumbered males i1n Computerville
High School ‘s tvpina classes——but possibly not the particular
females 1n the i1ntroductory computer programming classes
observed), t'e males sti1ll tended to dominate. During one
tlass period I overheard a conversation between a male and a
female 1n a mixed aqroup of two males and one female. The
female said., "I haven't tvyped in weeks." The males responded
(in a polite manner), "Do vou want to tvpe?" 1 overheard no
mor @ of the conversation., but the female did not tahe over

the tvping duties during that class period. A possible
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e:xplanation for the difference in control may he the lact of
self-confidence on the part ot thg females alluded to by the
coordinator of counseling: the males may have felt more com-
tortable with the microcomputer thus being mrre relased 1in
controlling the kevyboard. The change 1n dominance patterns
Loward the end of the semester (with more females dominating)
may have been the result of the females gaining more as-—
suwance toward the microcomputer through their classroomr
activities.

Another possible theme, perhaps related to the 1° .ue
of control/dominance, was that males tended to use the micro-

ymputers alone more often than the fema.es during ciassroom
p2riods. In observed classroom periods, the males tended
to cutnumber the femalese 1n i1ndividual usage by about two to
one. with approximately fourteen males to seven females using
Lhe microcomputers alone when micrccompoters were available.
Fe aaps the males preterred worlinc alone while the females
preferred zsocializing or perhaps the males felt more comfor-—
table and self—-assured with the microzomputers than did the
fenales. The 1ssue was not clear, thus i1nd.cating a need for
further study 1n this area.

The "soit masters”" and "hard masters" as defined b
Turtle did not appear in this observational study. Such
intense study of styles was not possible during the class-
room periods ob -~rved; the reqular lab users seemed to tend
tocward the "hard mastery' sty.es., but the observation was not

suffizient to i1dentify those stvyles.

Qo 28 BEST COPY AVAILABLE
41




The observations and the data from i1nterviews further
indicated that there were agender difterences—--trose gender
differences related to interests (both present and tuture),
enrollment 1n advanced classes, and 1n control and use of
the microcomputer and the microcomputer lab. Another possi-
ble difference svaagested was that of self-confiderce. perhaps
self—-coitidence 1n relation to the microcomputer or self-

confidence 1n qeneral.
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INTERACTIONS

In the classroom settinag. 1 was difficult-—1f not
virtually 1mpossible--to observe i1ndividval students’ 1n-
teraction and possible personalization of computers. How-
ever , observinag the individuals during the froe lab periods
prov. . ed more opportunities to look for possible acts of
personalization «nd the tvypes of interact:on patteins that
miaht emerae. such as the "hard masters" aad "soft masters"
described by Turlle. (Turtle., 1984)

At this age level there was not much personali-ation of
the microcomputers evident. The students did not name the
I ocomputers nor often use personal pronouns in talling
ahout the microcomputers. I did observe a couple of timers
when a student was i1nteracting with the Apple as with a
person. Dur-nc one of the noon ltab reriods. on= of thz
"regulars"” said "Shut up" to the microcomputer whern come
sound effects were bothering him. When the sound stopped.
the '"reaular" <aid "thank vou.'" However, most of the con-
versations about the microcomputers that [ heard were not at
at a personal level. Students used the pranoun "it" rather
than personal pronouns saving such phrases as "It beat me"
and "What did vyou do--you killed it." Other comments 1n-

ciud=d ...how this thing (referring to the microcomputer)
worrs" and "Yeu mean the machine2 talks!" and "The machine
talks. Did vou hear it?" During on» lab one of the '"recu-

lars" was reterring to < fiqure in a larate game as "he."

but 1t wos not a Juirect 1'eference to the computer only to
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the character 1n the game. It may be that more personali-a-

@ ti1on was occurring buat I could not hear 1t: what I did hear
was generally not a representation of personalization. How-
ever., 1t may be possible that the "reaqulars" 1n the free lab

e periods may have been 1ndirectly personalizina the mic-o-
compute~- by choosing to spend time with the Apple rather than
with other students.

® The interaction that was most evident to the researcher
in the class periods——and also in the free lab periods——was
the total agroup and small group i1nteraction. There was a

) areat deal of social i1ntec-action over a variety of social
combinations. As the instructor whose class was obser vad
said. the computer oroaramming class had built-irn 1nteraci on

® throuah the precsence o1 multipie vsers &t che microcomputers.
With only thirteen mic ccompute. s availablc and over twenty
students 1n each 24 the classes. the students had tn wo~t to-

@ aether at the microcompaterse. Regarding total gqroup inter-
action 1n the clas-2s., most f 1t centered around conven-
tional manners. I observed students politely checlinag to see

@ 1f certain microcoriaters or printers were available before
they sat down to use them. The students generally waited
patiently tor the instructor to finish givinag anoth.er group

® assistance rather than interruptina him. Group i:nteraction
in the free lab period was generally li.ated to the lab
"reaulars" who would sometimes a~_ner together to watch a

® particular preocram. During .ne noon lab the "microcomputer

requlars”" gathered aro .10 two of the Apples to watch a game
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that was a simulation of nucl~oar war; thev were commenting
about .he araphices i1n the game and changing the =i1ze of the
bomb strite a-eas.

Because the programming clacsses had to be separated
into pairs. groups of three. and i1ndividual units to wori.
on the number of microcomputers available, i1nteraction was
alco evident 1n and between those variations. Students in
the classes very seldom worlted individually on the micro-
computers even when there were microcomputers available.
The students seemed to prefer worling 1n pairs or Qroups
of three. The instructor said., when asled about this be-
havior. that verv rarely did anvy individual students aci
to work alone at a microcomputer:; he remembered only one
student asting to wort alone durina that semecster. Occa-
cionally he would have to rearraruge or breal up the paires/s
aroups because of discipline problems. The i1nteraction
within these small aroups centered around the microcomputer
wort . but studerts also participated in social conversatione
discussing non-school topics such as a student’'s family or
weelend plans. EBetw:en the small grouds the interaction too
centered primarily on thes microcomputer we~bh. For example.
one student pair might asl another pair for help with
debuaaina (correcting a mistake i1n a computer program) or
they might share a good proaramming step i1n one of their
proagrams. Although much of the i1nteraction was based on
proximity-—-those closest wer~ “nteraction partners--some

£ adents would even leave their seats at their microcomputer
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to go to another pair to asht for help or to watch a proaram
execution. There was ale~ some conversation about non-
computer subjzcts. such as where to buvy ticltets for the prom.
FHowever . the “"time-on—tast " was gcod and the conversations
gererally focused on the work.

Much interaction occurred between the students and the
instructor—-—generally dealing with assistance in debuagging.
When the students were at the microcomputers. they would ast
the teacher for help. He would go to the group and helo them
1in the small group si1tuations. He nbse-ved that students
were more litely to ask guestions 1n th2 microcomputer lab
becaucse the i1nteraction was more private than 1n full-group
C.asses. such as the geometry class he taught. He also ob-
zserved that he found himself answering the same questions
manv times because not only were the questions more private
But the answer s were too. I did not observe any particular
"student enperts” i1nteracting with the instructor. But two
of the "microcomputer reaulars" had programmed a grade bool
management program for one of the high school i1nstructors
zuggesting that there may be "student experts" 1n relation
to other instructors at the high school

In the frer lab periods. there was also interartion but
restriceed primarily tn the "requlars."” The interaction also
concerned compuiers primariiv, but sccial conversation also
toolk place. Because there was no instructor in the lab., the
students tended to as) each other for assistance when needed.

but they sometimes would go to the computer coordinator's
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office. which was on the otiher side of a alass window wall ot
"he microcomputer lab, and seel help {rom uvne of the teachers
(1f any were there——they usually were durinag lunch). The
students who were rot "microcomputer requlars” would oc-
casionally i1nteract with each other., but generally paid more
attention to their wort with the microcomputers.

In general, 1t could be observed that there iwas constant
interaction—-—inter-action between students and microcomputers,
interaction betweern students. and interaction be*ween the i1n-
strructor and students--i1n a variety of patterns. There were
few observable patterns within that intera-tion other than
the fact that the students i1nteracted most w.*hin their spell
groups or with other small grouwps near them. lost students
1n the proaramming classes would i1nteract with the i1netructor
whern acssiztance was needed. but they also asted help +rom the
nther students. To observe for "hard masters'" and "soft mas-—
ters"” was not possible with this study. but 1t appeared that
most of the "regulars” would {1t the hard mastery label more
than that of soft masterv. TJurkle, 1984) The structure of
teachinag 1n a lab clags led to more social i1nteraction than
would be frund i1n more traditional classrooms where there :s
a4 predominance of student-teacher interaction patterns and
little student-student i1nteraction. There was no mention of
the interaction 1mprovinag student’'s agrades or social abili-
ties; more research., perhaps of a quantitative nature, could

have vielded more information about the resultsz of the i1nter-

action.
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SECTION THREE

Conclusions and Limitations
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CONCLUSIONS

Fron the collected and analy-ed data, themes emeraqed re-

agarding qgender differences, the eilistence of a subculture

which seemed to evolve from computer interest, and i1nter-
action patterns and characteristics.

Observations 1n this study of Computerville High School
turther substantiated pravinously reported gender differences
1in resbect to enrollment 1n advanced classes and use of the
microcomputer lab outside class time with the males predomi-
nating 1n those areasz. A sliaght diffterence from previously
reported r esearch was observed 1n the enrollment at tne
introductory level of proaramming classes——even withh the math
prerequisite of Alagebra I; female enrollment equaled that of
the males. Alzo there was no instructor reported difference
1n grades between the males and females 1n the i1ntroductory
BASIC classes observed. This equality may be attributed to
the type of hiagh school (middle to upper—middle class 1n a
protewzsionally oriented community) or to the fact that there
was no other i1ntroductory course. such as computer literacy
avallable to the hiagh school students (a computer literacy
class was planned for the next school vear at Computerville).
It may alsc have been an outarowth of the fact that these
hiagh school students were introduced to the mi :rocomputere
at earlier anes, particularly at the junior hiah level., thus
tal 1ina away some of the mystique of the microcomputer and
provicding more familiarity with the machine 1tself. Another

previously cited difference was the gender difference 1p




interests. (FSYCHOLOGY TODAY., 1985). The malec were
reported to hold nore i1nterest 1n computercs the {indinge
of this study. primarily from 1nterviews of students and of
staff at Computerville High School., also indicated that
females held less i1nterest for computer classes. computer
use., and computer careers than the males. An additional
aender difference observed that was not reported 1n the
literature related to the control of the microcompoter 1t-—
self (I am not claiming an exhaustive review: there may be
a report addressing this 1ssue). Two minor themes emerqed
under the heading of control: they were gender difterences
1n preterence of working alone or with others and i1n the con-
trol of the hLevboard. In gender mixed pailrs and aroups of
three. the males tended to dominate the | eyboard for both
tvypinag and 1nput of data. 7The pattern of teyboard control
seemed to be moving toward & pattern of equality ot the end
of the s=2mester thus <suagesting that the increasina female
familiarity with the microcomputers may rave boosled self-
assurance ard thus the desire to control the |levboards. This
nossible self-assurance was suagested 1n an 1nterview with
the coordinator of counseling. She felt that ferales who
were more self-assured enrolled i1n the advanced courses of
programming. Fossibly self--assurance and i1nterest plaved
mportant roles in determining which females undertale
computer programming. particularly at advanced levels or as
career interests. Further study. with teszt measurements of

sel f—-assurance, may provide substantiation of tnis assertion.



The males tended to prefer workinag alone at the microconmnu-
terz when there were microcomputers available for =inqle
users 1n class periods.

The addition of a new subculture to the list o+ hiah
school subcultures was another theme suaaqested by the data 1n
the study. That the agroup existed and that 1t did not really
fit the cateqorization of the hacter subculture as defined by
Turtle or by The Cracter were themes identified bv the
researcher. (Turlle. 1984) (The Craclter. 1985 Whether the
subculture exists i1n other high schools or at other levels of
the public school or that {he group reappeared at Computer-
ville Hiah School i1n the followina vears were concerns to
consider in adding validity to this particular study. Too,
study of the i1dentified themes that character:red the sub-
culture were needed to further substantrate the researcher =
findinas. The male membership of the aroup was suagested in
previous studies and also 1n identification of the Hacter
subcul ture. (The Cracker. 198%) (Loctheed and Fraht. 1984)
Hiagh computer interest (defined by career plans. ownership of
personal computers., use of computer terminoloay i1n conversa-—
tion, and enrollment 1n computer classes-—-particularly
advanced classes,. reqularity of use of the microcomputer
lab. and early entry to use of the lab during the school vear
were 1dentified as possible defining characteristics of the
subcul ture.

Concernina i1nteraction 1t was observed that there was

much interaction. primarily academic 1n nature. related to
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microcomputers. There was student(s) to student(s) inter-

action. student to teacher interaction. and student to micro-

computer i1nteraction. Generally the i1nteraction was open

1. the classes, but 1n the noon lab student(s) to student (s)
intera-tion was morz evident between/amona the '"reauvlars."
The compu‘er i1tself 1s an i1nteractive medium: the class
structure aird the student preference for worting in pairs/
aroups furthe stimulated interaction.

Findinas were consistent with much of the research re-
ported thouah this study listed some additional possibilities
for further research. Any of the findings were probably
specific to the particular school environment studied-—an
urban hiah school with middle to upper-middle class students
who were praimarily Caucausian. Findinags were also likely to
have been specific i1n respect to the particular classes
observed---introductory BAS1IC proaramming courses with a math
prerequisite of Algebra I. All observations are tentative
with more research needed to validate or to further interpret
the themes.

The microcomputer has been no exception to modern tech-
noloaicAl developments which have brought chanage {0 our
society. The societal i1mpact of computers/microcomputerc
has pervaded much of our society, 1ncluding the area of
education. Edrcators have hoped that this piece of modern
technology will improve learning. but have sometimes over -
looted or underestimated the soucial forces created by the

machine. Becrause those social factore can i1nteract with

4 C’)
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learning, 1 labeled them as i1mportant to study. I attemuted
to 1dentity, verify, describe., and i1nterpret some of those

soci1al forces related to students and micrcomputers.



LIMITATIONS OF THE STUDY

‘“1tle all research. whether 1t be gualitative or quanti-

tative. 1n actual field environments., this particular study

vwas subiject to limitations. The limitations were related to

both the researcher and the specific population studied thus
mal.ing ageneralization to other studies somewhat limited.

On the part of the researcher. the greatest limitaticn

was the 1nexperience 1n the area of observational research.
It was the first study conducted by the researcher. QOverall
ordanization of the study and ot the interviews as well as
the process of note—takina were aspects which coul {1 be i1m-
proved 1n further research. The euperience i1tself. continued
learning. and feedbacl from lLnowledgeable individuals can
help to improve thocse aspects. Also, utilizing tape re-—
cordinas and/or wvideo recordings could 1ncrezase the amount of
coverage and i1n+ormation gathered i1n future studies.

Another limitation was related tc the researcher was the
lact of time to do a verv in-deplh study of class pericds and
of free microcomputer lab periods. The researcher was a
full-time sztudent as well as a part-time agraduate ascsistant
mal 1nq sowme visitations difficult. 1f not impossible. Al-
lowance for more observations would have to be made for any
fur ther i1n-depth studies.

The limitations related to the actual population ob-
served i1ncluded the restrictions of observation and the
tvpe of population observed. FRegarding the high school

itself. any ageneralizations would be restricted to highly
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romparable schooss--with 1ddle +teo upper-mi.idle clacss
students. a low enrollr .t proportion of minority students,
and urban na*ure of the community. (However . some of the
themes obwserved were further substantiations of previous
research .3 different settings.) With the school popul ation
1t was not poussible to observe anv possible differencew in
the min~rity .saage of microcomputers. There were simply naot
enough minority students enrolled at Computerville High
School, and of those enrolled., it was not alwavs observable
to the researcher 1f the stucent “as 1ndeed classified as a
minority student (such as some of the Title IV-A students).
The 11mtations related to the observation 1tself are that
sny generalications woulc be applicable only to computer
proaramming ¢iasses (which have a math prerequisite ot
Alagebra I), nrt computer auplications classes. such as
Computer .teracy or Bucsiiess Education cources such as word
processing. “Jnce again., the findings were very similar to
other reported findirgs thus i1mprovina the credibilitv ot the
study 1tcself.) Another area of 1nit- 1 1nterest that was
difficult to pursue 1n this studv was that rf valuese held
toward microcomp.ters: the depth of the stud was too
shallow and too short for i1nterpreting values. It was noted
bv the coordinator of counselfina and the proagramming
1nstructor that students enrclled 1n the introductory B+ IC
programn.ng class for a variety of reasons——some bescause of
parental pres-ure (the parents seemed to value the micro-

computers) , some because of career 'nterests. and sone
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because they were often not tnowledaeable about what “he
ctlass 1nvolved but wonted 1o learn about computers. Only
interests~-not values—-—-were 1dentified for the students.
Further study 1n the same school. Computerville Hign
School. and 1n other hiagh schocrls could provide mo. 2 1nfor-
mation-—perhaps new 1nformation or perhaps lite 1nforma -
tion which celd provide further validation. Also., a study
desianed to focus i1n-depth for a longer period of time could

possibly lead to more detailed interpretation.
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