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The topic of this study is the cultural impact of

the computer in a school. "Impact" is 'defined as the

cultural consequences of intended and unintended

learning that occur when computers are used in the

school. The major theoretical orientations of the work

include the concepts of manifest and latent functions,

intended and unintended learning in the process of

enculturation.

The anthropological approach of the study is

microethnography. Participant observation in a middle

school over a period of six months is the primary data

gathering technique. The school has a library/media

center that houses a computer area to which all stu-

dents in the school have scheduled access. The com-

puter education program is well-developed and permeates

many sectors of the instructional program. Twenty

Commodore PET computers are used for programming, word-

processing, drill-and-practice, tutorial, simulation

and games.



During the course of the research an unanticipated

finding emerged from the data. When students used the

computers they consistently referred to what they were

doing as "playing." Adults did not use the word "play"

to describe how students used computers. The "playful

learning" that takes place through using computers

relates to the unintended learning in a process of

enculturation.

The manifest functions of placing computers in the

schools are only minimally served. The desire of

parents to have their children better prepared for the

job market and the belief of teachers that students

learn while using computers are two major intentions

expressed by adults. Students incidentally learn

that computers are important. The latent function of

the computer is to provide students with opportunities

for playful learning. The unintended learning that

comes about through play has multiple consequences,

some of them conflicting with the learning intended by

adults in the school system.

A "continuum of unintended learning" is offered

to refine the interpretation of latent functions in the

process of enculturation. The consequences of the

latent functions and the effect of play on computers is

examined and implications are suggested for educators.
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"PLAYING WITH COMPUTERS"
The Hidden Impact of the Computer in a School

CHAPTER I

OVERVIEW

We are at the brink of a major revolu-
tion in ways of learning. Very few people
not even professional educators understand
what is about to happen. The revolution will
occur within the next 25 years and will af-
fect our educational system at all levels.

Alfred Bork (1981:11)

Come on. You have to get going now or
you'll be late for your next class. (Turning
to me): You know this is the only class I
have where I have to pry the kids out of
their seats when it's over. Usually they're
out of the door before I tell them they can
go!

Programming teacher at San Andreas
Middle School (9/29/83)

Our culture is being marked by the presence of

computers. Even though they have been commercially

available only since 1951, computers have permeated so

many sectors of our society that they are now another

item in the list of American cultural material traits.

From the perspective of anthropology, the use of tools

has been a part of the definition of what makes us

human. The computer binds us to the stone age hunter

in the sense that it is a significant stage in techno-

logical development and, in fact, may be more revolu-

tionary than that first flint ax. This technology was

introduced "overnight" by comparison.
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It was like dropping a new implement in
the middle of an aboriginal culture. You
leave the tool there for a time and it be-
comes absorbed into the culture. Parents are
fully aware of what this means in their lives
and the lives of their children, and they
are eager to work to understand it. They
don't want their children's future threatened
because they didn't have the opportunity to
learn about computers (Zamora 1984 as cited
in Needham 1984:46)

The computer may be providing an impetus for more

rapid evolution and thus there is a need for under-

standing its "impact." And as computers become more

and more a part of the educator's tool kit, the in-

structional consequences become relevant. What is be-

ing taught with computers? What are students learning?

Now is this machine affecting the learning environment?

Assessing "Impact"

The major objective of this research was to exam-

ine the cultural "impact" or consequences of using

computers in a school. So much of the research on

computer education has been oriented toward the

achievement of students in specific learning tasks that

almost no time has been spent on the social conse-

quences of their use. Education, as a field of study,

often concerns itself with learning information "fas-

ter," "better" and "more." Anthropology focuses on the

content and manner of learning. What specific cultural

learnings are being transmitted? how are these

learnings coming about?
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Anthropologists ask these kinds of questions in

the study of cultural transmission. But, traditional-

ly, attention has been paid most often to the transmit-

ters and not the learners (Wolcott 1982:90). A com-

plete picture of the process of culture-teaching and

culture-learning includes an examination of the

learners as well as the transmitters.

I set out to look first at the learners and to

probe the surface of cultural transmission in a new and

revealing way from the acquirers back to the trans-

mitters. I went beyond speculations of what could be

taking place in the mind of the learners (Wolcott

1969:245) and sought to find out what was taking place,

what was happening to the learners in a "computer

revolution." I examined not only what the adults and

students thought but what their actual behavior indi-

cated. Bronislaw Malinowski most eloquently described

the topics of an anthropological undertaking as the "im-

ponderabilia of actual life" or

a series of phenomena of great impor-
tance which cannot possibly be recorded
by questioning or computing documents, but
have to be observed in their full actuality
(1922:18).

Discovering such "imponderabilia" in the school

involved my observation of the unintended or unrecog-

nized learning associated with computers. Observations

of students in schools other researchers suggest
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that what students are really learning is not only the

recognized curriculum, but the unplanned and incidental

"lessons" transmitted through the process of schooling.

Over forty years ago John Dewey pointed out that even

though such learning is "collateral," it has the great-

est impact on future attitudes:

Perhaps the greatest of all pedagogical
fallacies is the notion that a person learns
only the particular thing he is studying at
the time. Collateral learning in the way of
formation of enduring attitudes, of likes and
dislikes, may be and often is much more impor-
tant than the spelling lesson or lesson in
geography or history that is learned. For
the attitudes are fundamentally what count in
the future (1938:48).

Such "collateral learning" was the "impact" for

which I was searching since the effect on the atti-

tudes, values, and norms of students were byproducts

which may have been longer lasting and more deeply felt

than the learning that was intended by educators. My

investigation, however, led to the discovery of a pro-

cess of learning which was quite unexpected. The stu-

dent behavior associated with computers occurred in a

pattern that changed the course of the study.

The "Serendipity Pattern"

The timing of a study of consequences can be vary

crucial to the conclusions that are drawn. I was not

at the school when the first computer was brought in

and unveiled. But the impact of such an incident was
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still very apparent. There was still an excitement

surrounding the use of computers exhibited by the stu-

dents and the adults. Even more striking than the

continued awe of this new piece of technology was the

fact that students referred to what they did on the

computers as "play," whereas adults rarely used the

term "play" to describe what students should be doing

on computers. Student comments, as they came into the

library where the computers were located, typically

were:

Do we get to play with computers today?

Can I play this game on the computer?

I'm going to play on this computer in-
stead of that one. It's more fun!

It did not matter if they were involved in prac-

ticing math skills, doing a spelling drill or learning

to type. The reference to "play" was heard again and

again and its consistency had a profound effect on me.

Contrast this to adult comments, such as:

Will our class be using computers today?

Are you supposed to be working on a
computer or doing your book report this
period?

You'll be learning how to type on the
keyboard using this program.

Robert Merton (1957:103) has called the surprising

and unanticipated revelations in field research the

"serendipity pattern". It exerts pressure on the re-
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searcher to accept new directions in the study. It

comes about from the discovery of unanticipated and

surprising data which has strategic implications for

theories that were not in question when the research

was begun. Such an experience happened to me during

the course of the investigation of intended and unin-

tended learning. A deeper, more "hidden" impact was

discovered. The process by which the students were

learning was "play." They were having "fun" in school

while they learned. The computer was bringing "playful

learning" into the school even though that was not the

intention of the transmitters.

Educators are constantly looking for ways to get

the response that the teacher in the initial quotations

of this chapter got from her students. Interpreting

the "imponderabilia" of actual computer use led to this

researcher's conclusion that understanding this hidden

impact of the computer may encourage educators to re-

consider the way computers are used in school. To

borrow from one venerable advocate of play:

Schools aren't as fun as they used to
be, but then they never were!

Mark Twain



7

REVIEW OF THE LITERATURE ON COMPUTER EDUCATION

No aspect of this human'life is likely
to remain wholly unaffected by this remark
able development (microelectronics), least of
all education, by its nature preoccupied with
the very business of storing, retrieving and
disseminating information.

-- W. Gosling (1978:1)

Visibly and invisibly computers are shaping the

American society. The influence of computer technology

is being felt in many aspects of daily life and rapid

new developments insure that it will continue to be

felt. Americans are now experiencing the impact of the

computer in society whether they are "ready" for it or

not. In 1969 one technology forecaster predicted that

there would be little substantive technological change

in the next decade and therefore no need for concern

regarding meaningful educational innovation within the

schools (Oettinger 1969:215). He was unable to foresee

the development of a microprocessor, "a little chip of

material about an inch square," that would change all

that (Simpson 1977:18). Other educators had predicted

the possibility of such technological progress and were

already studying the effects of computers on the school

curriculum (Wilson and Atkinson 1967; Suppes et al.

1968; Suppes 1968). Studies of this type would seem

likely to provide a wealth of longitudinal data for the

present study being undertaken. However, studies done
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until the mid-1970's are difficult to apply to the cur-

rent research because they refer to computers which

operated as teletypes connected to a mainframe computer

and hardly resemble the compact microcomputers of to-

day. The differences between present-day "mini-compu-

ters," "microcomputers" and "computers" are not rele-

vant to this study and the terms "computers" or "ma-

chines" will be used to refer to the microcomputers

used in the school.

Research in Computer Education

Over one hundred thousand computers were in Amer-

ican schools in 1983. Sixty percent of the public high

schools had computers for instruction, while twenty-two

percent of the elementary schools had them. Children

in nearly four of eyery ten households with school-age

youngsters used a computer at school (NCES 1982; Harris

1983). Fourteen states had enacted legislation which

mandated "computer literacy" programs (SRCEI 1983).

And in that year the federally funded National Commis-

sion on Excellence in Education strongly criticized the

failure of the nation's schools to prepare students for

a technologically oriented world. It stated that one-

half year of computer science should be included in the

"new basics" of education (NCEE 1983:24). The combina-

tion of aggressive marketing and advertising, parent

demand, increasing community awareness and the prolif-
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eration of computers in the workplace created a pres-

sure on schools to implement computer education pro-

grams (Romberg and Price 1981).

One might think that, with the existence of compu-

ters for over thirty years, studies of computer in-

struction would have yielded numerous measurable im-

pacts. Such is not the case. Research on computers in

education has traditionally focused on the study of the

instructional effects on learning and has dealt with

the social consequences only minimally. I have grouped

the studies into two categories which reflect the or-

ganizers of intended and unintended learning as set

forth in this study. Studies concerned with achieve-

ment outcomes and instructional effectiveness comprise

the literature on intended learning. These are studies

of outcomes that measure the intended purpose of put-

ting computers in the schools in the first place --

improvement in learning. Studies done on attitudes

toward computers and the social consequences related to

computer instruction comprise the unintended learning

group. It represents the studies of outcomes which are

byproducts of computer instruction and not intended

educational effects.

Studies of Intended Learning

Overwhelmingly, studies on the effectiveness of

computer instruction show that gains in achievement were
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no greater with computer-assisted instruction (CAI) than

they were with traditional instruction. From a survey of

one hundred and seventy-five studies which variously

compared the relative effectiveness of traditional

instruction to instructional radio, instructional

television, programmed instruction and computer-assisted

instruction Jamison (Jamison et al. 1974:56) concluded:

. . . no simple uniform conclusions can be
drawn about the effectiveness of CAI . . .

CAI attempts to improve the quality of in-
struction by providing for its individualiza-
tion along one or more dimensions. Nonethe-
less, findings of no significant difference
dominate the research literature in this
area.

Though there are often no significant
differences in achievement, some of the stud-
ies do report a saving in student time, and
this is an index of success. When small
amounts of CAI are used as a supplement to
regular classroom instruction (as with ele-
mentary drill-and-practice programs), sub-
stantial evidence suggests that it leads to
an improvement in achievement, particularly
for slower students.

Edwards (Edwards et al. 1975:147-151) reviewed

thirty-three studies in which CAI alone was compared to

other methods of instruction. The conclusions drawn

concurred with Jamison's findings and added a few more.

Summarized below, they were:

1. SUPPLEMENTAL GAINS -- Normal instruction
supplemented by CAI is more effective than
normal instruction alone.
2. EQUAL EFFECTIVENESS CAI is equally
effective as other nontraditional instruc-
tional methods.
3. SOME GAIN -- CAI showed greater achieve-
ment gains when substituted for traditional
studies.
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4. LESS TIME It took students less time
to learn through CAI than through other meth-
ods.
5. LESS RETENTION Learning retention is
not as long through CAI than through tradi-
tional instruction.
6. EFFECTIVE FOR LESS ABLE STUDENTS -- Low
ability students achieved more with CAI than
average and high ability students.

These early studies suffered from a confusion of

the influences of method and content on achievement.

The method of instruction confounded the relationship

between achievement and the medium being used. In

addition, increases in achievement were greatest when a

teacher was present and CAI was supplemental only.

Comparisons to traditional instruction alone may have

had a "Hawthorne effect" (Roethlisberger and Dickson

1939) of novelty in favor of CAI. The increase in at-

tention by students to the new medium may have resulted

in an increase in effort by these same students on

achievement tests. No measurements were made after

students became familiar with the medium to check for

the persistence of the increase in achievement.

Such drawbacks should have cautioned research-

ers who compared various educational technologies. But

over the next five years the two most adequate studies

with defensible methodologies (Deignan and Duncan 1978;

Gershman and Sakamoto 1981) continued to measure not

the media but the method of instruction and inevitably

conclusions confirmed earlier improvements in achieve-
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ment. Three major conclusions persisted:

1. EFFECTIVENESS CAI either improved
achievement or showed no difference when com-
pared to traditional instruction.
2. TIME The achievement equal to or bet-
ter than traditional instruction took less
time through CAI.
3. ABILITY Drill-and-practice CAI was
more effective for low-ability students.

A remedy for the confusion of effects was proposed

in 1976. It offered advantages over the earlier com-

parisons by using objective procedures to locate stud-

ies and statistical methods to summarize overall find-

ings and to explore relationships between study fea-

tures and outcomes. The technique was called "meta-

analysis" and involved analysis of analyses which

transformed different scales into a common measurement

(Glass 1976, 1978). A study done by Kulik (Kulik et

al. 1983) used this technique to review the literature

on computer-assisted instruction in grades six through

twelve since the 1960's. After reviewing three hundred

studies, only fifty-one survived the selection criteria

set up by Kulik. The studies: 1) must have been

carried out in actual classrooms rather than laboratory

analogues, 2) have had a control group, and 3) not have

had "crippling methodological flaws" such as greatly

differing treatment and control groups. Kulik's con-

clusions represented the most complete statements on

computer instruction that have been made to this time:
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1. EFFECTIVENESS -- Sixty-three percent of
the students from CAI classes outperformed
the average student from the.control classes.
2. RETENTION Effects on retention were
basically positive but only statistically
significant in one study.
3. TIME -- The computer reduced substantial-
ly the amount of time that students needed
for learning as reported in two studies.

Kulik's analysis included more studies in physics

and mathematics than in other areas but this subject

matter dominance has been generally true of studies in

computer-assisted instruction since its inception. The

most interesting finding was that the studies done

after 1975 reported greater effects of CAI on student

achievement. Perhaps instructors' application of the

technology in the classroom has improved over time.

In 1980 a plea was made to turn research attention

away from statistical measures of performance to other

methods, such as attitudinal studies, in order to more

meaningfully measure "learning" (Aiken and Braun

1980:14). However, scholastic achievement was still

assumed to be the intent and affective and social

outcomes were "side effects" or unintended learning.

Studies of Unintended Learning

There are few studies of attitudes toward the

computer or computer-assisted instruction. The ear-

liest studies were done with college and military stu-

dents. Students exhibited positive attitudes towards

computer-assisted instruction only if they had previous
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exposure to it. Otherwise, little or no attitude

change occurred after instruction (Mathis et al. 1970;

Knerr 1978). Even when students experienced consider-

able frustration resulting from making many errors on

the computer, they did not show a negative attitude

shift. These results were an early indication of the

acceptance by students of computers as an instructional

tool.

More closely allied with measures of unintended

learning about computers during computer-assisted in-

struction was a study of high school students who took

a computer awareness test after participating in a

thirty-minute lesson on an Apple computer (Anderson et

al. 1981). The test measured concepts related to hard-

ware and software applications as well as "social im-

pact" (not defined in the report). The researchers

claimed that (Ibid.:351):

Computer learning definitely did occur
but it was not evident until six months after
the learning situation.

Most of the students had previously been exposed

to at least a minimal form of instructional computing

before the test. No mention was made of the six-month

interval before "learning" appeared as possibly repre-

senting a time where more exposure took place and thus

accounting for the results. They concluded that under-

standing about computers could be improved as a result
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of computer-assisted instruction. This finding seems

questionable considering the duration of the exposure

and delayed nature of the learning.

More information about teacher attitudes existed

in the literature than about student attitudes. To

provide an historical perspective on the literature, a

1962 study found that only about one-fifth of a nation-

al sample of elementary school teachers had a favorable

attitude toward teaching machines (Stolurow 1962). In

1980 a national study of elementary and secondary sci-

ence education teachers' attitudes found that (MECC

1980):

1. Teachers strongly support minimal under-
standing of computers and their societal role
as important for students.
2. Teachers feel inadequately prepared to
make decisions about computer use.

A comparison of those results with a survey done

in 1983 of a sample of elementary and secondary school

teachers who were members of the National Education

Association (NEA 1983) revealed that a shift from re-

sistance and reluctance to support had taken place:

1. Teachers express great interest in compu-
ters and viewed them as a positive influence
on their sense of instructional effective-
ness, job satisfaction and professional chal-
lenge.
2. Teachers feel a need for more knowledge
and skill in using computers educationally.

Little research has been done on the social impact

of computers in education. Studies with suggestive
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titles The Computer Impact (Taviss 1970), Social

Effects of Computer Use and Misuse (Adams and Haden

1976), Monster or Messiah?: The Computer's Impact on

Society (Mathews 1980) and Computers and Social Change

(Laver 1980) looked promising. A closer look re-

vealed that they were speculative treatments of social

impact projective in nature, based on historical

precedent and lacking in empirical findings.

One sociological study (Hess and Tenezakis 1970)

included an extensive survey which explored the affec-

tive responses of predominately Mexican-American, low

socioeconomic status seventh, eighth and ninth graders

to remedial mathematics instruction presented by compu-

ter or teacher. Among the impacts was an unanticipated

outcome the attribution of human characteristics to

the computer. The students saw it as more "fair" than

the teacher, trusted its evaluation of their work more,

respected it as having a vast array of information

available to it and spent considerably more time with

it than the researchers judged warranted. They con-

cluded that the computer played a socializing role

(with "charisma") in the students' lives (Ibid.:102):

In summary, it seems that a view of the
computer as dispenser of information is sim-
plistic and distorted. It fails to indicate
the extent to which CAI involves the students
in interaction which has affective and social
overtones in addition to its instructional
function. This interaction, and the ways in
which it might be varied in future programs,
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have potential effects not only upon what a
child learns but also upon the processes
through which he relates himself to the
structures, both technological and human, of
a complex society.

The outcomes of the Hess and Tenezakis study were

surprising since they foreshadowed some of the findings

resulting from my study. The computers in their case

were teletype machines and had none of the similarities

to television that present-day models have. And yet

students were treating the computer as "human" --

behaviors which I was observing in my own study. The

Hess and Tenezakis research served as a comparison for

me when I began analyzing the human-like qualities of

the computer which encouraged various similarities to

human social interaction.

Another study of social consequences was based on

case studies of three very different school systems: a

large city in the southwest, a smaller city in the

midwest, and a small northeastern suburb (Sheingold et

al. 1981). They noted the following trends:

1. There was differential access to micro-
computers based on ability and sex. In some
cases the computers were reserved for low-
ability students and, in general, schools
with more computers allowed greater access.
Males at the seventh grade and up used compu-
ters more because the machines were located
in the math departments which typically had
more male participation.
2. New roles emerged among teachers and
students. Some became computer "buffs."
3. There was a lack of integration of compu-
ters into elementary classrooms and curricu-
la.
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4. There was an inadequate quantity and
quality of software.
5. Teachers were inadequately prepared for
using computers.
6. Knowledge of the effects and outcomes of
computer instruction was lacking.

As a sociological researcher, Sheingold focused her

interpretations on the shift in the social structure of

the classroom. The role of the teacher and the atten-

dant ascription of power and authority were changing as

students acquired more knowledge and expertise on com-

puters (Ibid.:103). She also noted that the emergence

of student experts placed a new demand on schools and

the structure of the curriculum (Ibid.:104). Tradi-

tionally college and university requirements have been

a major influence on the direction of curriculum change

at the elementary and secondary school level (Miles

1964:64). A reversal was taking place because of the

more rapid assimilation of the new technology by stu-

dents. Change in the elementary curriculum was ef-

fecting change in the university requirements.

Sheingold's study was also an analysis of the

purposes of the computers within the school systems.

She stated one of her objectives as the comparison of

intended and actual use of the computer in the class-

room (Ibid.:ll) and her data collection included stu-

dent observations and interviews. The subsequent

analysis did not reflect any apparent conflict between

the intended and actual use. It did not seem to have
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been attended to very closely. There was no separate

treatment of the impact in terms of students' perspec-

tives. Rather, the teachers' perception of the role

of the computer in the classroom was cited, namely,

that there was a lack of integration into the classroom

curriculum. The impact of this apparent disorganiza-

tion on students was not analyzed.

My study goes into more depth on that one aspect

of Sheingold's study, the intended and actual use of

the computer in the classroom, using anthropological

constructs. Even though the primary focus is the

consequences for students, the interpretation is not

bound by that group alone. The broader context of the

school itself, the community, the nation and the cul-

ture as a whole are examined in order to get at the

impact on students.

One anthropological study of computer education

exists in the literature (Smith and Pohland 1974). It

did not set forth as one of its goals the investigation

of the cultural impact of computers but was designed as

an evaluation of educational innovation over the course

of a year in the rural highlands of the Northeast. In

the midst of the study, though, an unanticipated out-

come resulted from observing students' behaviors as

they sat at the machines. These "tales from the tele-

types" emerged (Ibid.:22-35):
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1. ENTHUSIASM, ATTENTION AND CONCENTRATION
-- The computers were seen to have a "hold"
on students which continued throughout the
year.
2. EMOTIONALITY, ANXIETY AND EXHAUSTION
At times the emotional behavior was more
noticeable than the mathematical behavior
that was supposed to be taking place.
3. ANIMISM: THE VERBAL INTERACTION Stu
dents engaged in "dialogues" with the compu
ters.
4. CAI AS A GROUP ACTIVITY Typically two
or more students worked jointly on the compu
ters.
5. COMPETITION Scorekeeping and com
pleting the most math drills in a given day
was generated by the computer education pro
gram.
6. MAKING A DIFFERENCE -- One boy, previous
ly thought to be mentally retarded, was
"turned on" by the math program because "it
was a whole lot of fun."

Since the above observations appeared as unantici

pated outcomes to an evaluation of educational innova

tion, they were not explored in any depth. The simi

larity of Smith and-Pohland's discoveries, based on

ethnographic techniques, to the observations of student

behavior contained in my study strengthened the reli

ability of my findings.

Comparison is the keystone of anthropological

data. The findings of the Hess and Tenezakis, Shein

gold and Smith and Pohland studies, along with more

anecdotal information shared by researchers at Stanford

University (Textor 1984), serve as bases of comparison

for my study. The impact of the computer in education

is studied with the unintended learning of students as
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a primary focus. The intended learning is not measured

with tests of achievement but is described using the

terms of the adults who are associated with computer

education. Like the study of Smith and Pohland I

employ the techniques of ethnography. The data are

gathered and presented in anthropological perspective

in order to explore more fully the cultural meanings

involved. Unlike Smith and Pohland, I am not serving

an evaluative function. In this respect my study is

unique. It is an ethnographic report of what students

are learning from the using computers in school the

intended as well as the unintended "lessons." These

"lessons" are then put into a broader cultural context

in order to provide deeper understanding of the impact

of computers in education.
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THEORETICAL FRAMEWORK FOR THE STUDY

There can be no pure observation
and no straight description without a theory
or theories which determine what will be
observed and what will be recorded. Good
theory is essential to good ethnography.

Gerald D. Berreman (1968:339)

The good fieldworker must work with and
through his "biases," become aware of them,
control them and use them.

-- John W. Bennett (1960:431)

Anthropologists who engage in field work use a

variety of methods in order to acquire enough data to

give an account of "their people." In this endeavor a

number of research tools may be used, but principally

it is the fieldworker who acts as the primary research

instrument through which data are funneled (Pelto and

Pelto 1978:67). Even though the work of the anthro-

pologist in the field is basically descriptive, under-

lying theoretical orientations and biases influence the

collection of data.

Functionalism

It is not surprising that my theoretical orienta-

tion is closely related to the functionalist approach.

The roots of fieldwork as a basic anthropological tech-

nique stemmed from what is generally called the func-

tionalist school. The names most commonly associated

with the beginnings of functionalist thought Bronis-

law Malinowski (1922) and Alfred Radcliffe-Brown (1922)
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-- were among the first to make fieldwork, using the

technique of participant-observation, a standard for

ethnographic description. Basic to a traditional func-

tional approach is the assumption that a culture has

certain requisites or conditions for existence and

functions as an organic self-contained, integrated

whole (Kaplan and Manners 1972:56). As a result, func-

tionalists have been criticized because this view of

society one which is constantly seeking a state of

equilibrium -- is unresponsive to the changing social

patterns (Keesing and Keesing 1971:391). Functionalism

has had its greatest success in pointing up the un-

intended consequences of cultural acts (Kaplan and

Manners 1972:63).

Manifest and Latent Functions

A central theoretical concern in my own study was

to employ the distinctions made by Robert Merton be-

tween the "manifest" and "latent" functions of cultural

systems. The function of a cultural practice refers to

the consequences it has for the members of the cultural

system. Manifest functions are those that are ob-

vious, intended, and recognized by the members of a

culture as functional to the system. Latent functions

are those that are unintended and unrecognized by par-

ticipants in the system (Merton 1967:105, 114-18). For

example, in many societies the mother-in-law avoidance
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rule in which the adult males are directed to avoid or

minimize face-to-face contact with their mothers-in-law

serves a manifest function of exhibiting good manners.

A latent function of the rule is the reduction of

opportunities for confrontation between persons highly

likely to come into conflict and thus the maintenance

of cohesiveness in the social system. While the mani-

fest functions of cultural practices can be described

by the members of a culture, the latent functions are

perceived by the anthropologist as an outside observer.

I used the categories of manifest and latent func-

tions to orient my research as I sought to describe the

consequences of using computers in the school. I sepa-

rated the conscious and intended objectives of the

adults in the system from the actual behaviors of the

students and the unintended learnings that were ob-

served. The cultural meanings that were subsequently

derived were recognized to have multiple functions in

relation to the school, the members of the community

and the society. Further refinements to the concepts

of manifest and latent functions as applied in educa-

tion came as a result of the study and are presented in

Chapter III.

Toward an Anthropology of Learning

Anthropologists concerned with education have

always viewed it as a cultural process placing emphasis
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on the transmission of culture as its primary function

(Spindler 1955:14; 1963:148; 1974:279). This focus on

the pattern of transmission of tried and tested knowl-

edge, from the older more experienced teachers to the

younger members of society, has resulted in an emphasis

on the teaching of culture rather than the learning of

culture.

In educational research the best sources of data

for the cultural content being transmitted in the

schools have been the teachers. Most anthropological

studies of education in American society have stressed

the cultural information, which the transmitters trans-

mit, detracting from a complete picture of the process

of transmission. Solon Kimball pointed this out when

he reminded anthropologists that they should look at

all of the processes of education associated with the

transmission of culture and not just the "formally

organized enterprise through which the teaching of

subject matter and skills is accomplished" (Kimball

1965:161).

The attention paid to what the transmitters are

trying to transmit has meant the neglect of whether or

not the acquirers are actually learning the cultural

content, what it is they are learning and how they are

learning it. This bias, studying reality as the adults

report it, has been particularly characteristic in the
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study of schooling for the following reason:

Schools are adult institutions in which
children participate; they are also child-
hood institutions in which adults play all
the important roles (Cohen 1968:39).

Harry Wolcott (1982:81) has suggested that educa-

tional anthropologists develop an "anthropology of

learning" by:

. . . using anthropological data to ask
what it is of human behavior for which learn-
ing theory must account (Ibid.:103).

Enculturation

The term "enculturation" has been used to denote

the process by which culture is transmitted from one

generation to the next. Melville Herskovits (1948:39)

first introduced the term "enculturation" to describe

the process of learning a culture:

The aspects of the learning experience
which mark off man from other creatures, and by
means of which, initially, and in later life, he
achieves competence in his culture, may be
called enculturation.

Anthropologists have not sharply distinguished the

term "enculturation" from another term commonly used in

discussions of culture-learning, "socialization." Mar-

garet Mead (1968:108) thought that the tendency to

interchange the two terms distorted an understanding of

learning as a universal process versus learning as it

takes place in a specific culture:
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Socialization is the set of species-wide
requirements and exactions made on human beings
by human societies. Enculturation is the
process of learning a culture in all its
uniqueness and particularity.

It is difficult to consider the two processes

separately when interpreting educational data and yet

they should not be be considered synonymously. The two

concepts emphasize different aspects of the whole pro-

cess of becoming human. The term "socialization"

refers to the assumption of a role within a social

system with emphasis on the individual learning the

groups and norms of society. "Enculturation" is the

process of learning a culture, acquiring cultural ha-

bits and entering into a culture (Keesing 1958:35;

Keesing and Keesing 1971:338). Since this study is

concerned with the cultural learning, specifically the

intended and unintended learning, from using computers,

generalizations generated by the data are more appro-

priately related to enculturation rather than sociali-

zation.

Intended and Unintended Learning

I am applying the concepts of "manifest" and "la-

tent" functions to an anthropology of learning. A

closer look at the learners in schools reveals that

there are "intended" and "unintended" transmissions

being learned. Intended learnings come from the ideal

purposes of a teaching act which can be described by
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the transmitters. An intended learning has a manifest

function for the members of the system and is a delib-

erate aspect of instruction. Unintended learnings are

those aspects of the teaching act which are not a part

of the instructional purposes. An unintended learning

has a latent function in the cultural system because it

is not recognized by the members -- transmitters and

learners alike.

The concepts of intended and unintended learning

are not new. George Spindler brought it to the atten-

tion of anthropologists in his Burton lecture on the

process of cultural transmission but did not deal with

it fully (1959:1). Jules Henry (1960:301) included the

question, "What is the relation between the intent and

the results of education?" in his extensive listing of

educational aspects, "A Cross-Cultural Outline of Edu-

cation." I am offering a detailed analysis of more

than the intended transmission, which has traditionally

been the endpoint of inquiry for educational anthro-

pologists, by treating Henry's question in depth.

Henry has referred to the unrecognized learning

that goes on in classrooms as "noise."

A classroom can be compared to a commun-
ications system, for certainly there is a
flow of messages between teacher (transmit-
ter) and pupils (receivers) and among the
pupils, contacts are made and broken, mes-
sages can be sent at a certain rate of speed
only, and so on. But there is also another
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interesting characteristic of communications
systems that is applicable to classrooms, and
that is their inherent tendency to generate
noise. . . In a classroom lesson on arithme-
tic, for example, such noise would range all
the way from the competitiveness of the stu-
dents, the quality of the teacher's voice ("I
remember exactly how she sounded when she
told me to sit down") to the shuffling of the
children's feet. The striking thing about
the child is that along with his arithmetic
-- his "messages about arithmetic" he
learns all the noise in the system also . .

It is this that brings it about that an
objective observer cannot tell which is being
learned in any lesson, the noise or the for-
mal subject matter. But and mark this
well -- it is not primarily the message (let
us say, the arithmetic or the spelling) that
constitutes the most important subject matter
to be learned, but the noise! The most sig-
nificant cultural learnings are communicated
as "noise" (1963:289).

In an analysis of a fifth-grade arithmetic lesson

Henry (1955:123) identified such "noise" using the

predicament of a student who could not answer a problem

and was surrounded by the frantic handwaving of his

classmates as they anticipated their chance to correct

him.

It appears that at least some of these
children were learning to hope (covertly) for
the failure of fellow students. If some
teachers knew their students were learning to
hope for the failure of fellow students they
would be horrified -- provided they believed
it was happening, since they certainly had
no intention of teaching children to feel
this way.

Unintended learning is not just a byproduct of

schooling. As Henry's observations have shown, it is

actually more significant than the intended learning



30

taking place. Since it is not incorporated into educa-

tional objectives it remains a "hidden" aspect of cur-

riculum. Educators began becoming aware of the "hidden

curriculum" in the late sixties (Jackson 1968:34) but

not much has been done to help them understand what it

is that they are "teaching." The messages being

learned by students are overlooked unless there is

someone there to observe and inventory them. The con-

cern for the observation and analysis of latent func-

tions in a cultural system lends itself well to the

study of unintended outcomes in an anthropology of

learning.

I am proposing to contribute some anthropological

data and interpretation to this area of education. The

organizers of intended and unintended learning will be

used to probe the surface in a revealing way. The

primary focus will be the learners and what they are

learning related to computers in the school. This is

what is defined as the "impact" of computers in their

lives.
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METHOD

But when describing institutions of his
own society, the ethnographer must adopt the
critical stance of the philosopher, contin-
ually questioning the grounds of the conven-
tional, examining the "obvious" which is so
taken-for-granted by cultural "insiders" that
it becomes invisible to them.

Frederick Erickson (1973:10)

The essential task of theory building
here is not to codify abstract regularities
but to make thick description possible, 'not
to generalize across 'cases but to generalize
within them.

-- Clifford Geertz (1973:26)

The goal of ethnography in a culture other than

one's own is to "make the strange familiar" and en-

lighten the audience on how seemingly "strange" or

"exotic" cultural events can actually be described in

familiar terms. The paradox for ethnographers who are

themselves members of the culture they are studying is

that this task becomes one of "making the familiar

strange," that is, ascribing cultural meaning to what

is considered obvious or everyday to the reader. This

requires that the ethnographer step outside the role of

a member of that culture and look at familiar social

data with practiced naivete, that is, being a stranger

to the "life as usual" scene and make it problematic

(Garfinkel 1967:36).

The primary method of this study was ethnography,

but because of its limited scope it qualified as a
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microethnography, describing a small social system and

drawing on the techniques of traditional anthropologi-

cal ethnography (Smith and Geoffrey 1968:3). Besides

being a microethnography, it was a "focused" micro-

ethnography (Lutz 1981:53) in that I did not attempt to

study the culture of the school but just the behavior

and attitudes that were occurring around the computer

center. I was interested in understanding a particular

group rather than focusing more broadly on the culture

of the school as a whole. "My people" then became

those students and adults who came in and out of that

area and had some interaction with the computers. My

task was "to gather and relate two sets of data, a

description of the situation as (I) see it . . . and a

description of the situation as the native sees it"

(Paul 1953:442). That description, however, was more

of a behavioral setting (Gump 1968:202) primarily bound

by the place where computers were located in the

school.

Site Selection

Before beginning a search for a school to study, I

identified criteria that would be essential for assess-

ing the cultural impacts of computers in education. I

decided that the school should be located in an area

that was near a center of development in computer

technology so that it would reflect an approximation of
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what could be considered the "leading edge" in computer

education. An appropriate choice was California's

"Silicon Valley" area, named for its reputation as the

home of the microelectronic revolution and its key

location in the world microelectronics industry (For-

ester 1980:65).

I was also looking for a middle school (grades 6-

8) or junior high (grades 7-9) school site rather than

elementary or high school site. Educational studies

show that this age level has one major characteristic

in common, and that is their variation (Eichhorn 1966).

Because they are undergoing a transition from "young-

ster" to "adolescent", they experience a number of

drastic changes not only physically but emotionally,

intellectually and in reconstructing their self-image

as well (Lipsitz 1980:7-31). Of importance to this

study were the adolescents' traits of taking more re-

sponsibility for their own learning and for defining

their roles in their peer group and society. Since

these traits are analogous to the anthropological con-

cerns of learning cultural and social norms, this age

group represented a fertile field for observing what

norms of behavior were being associated with computer

learning.

It was necessary to find a school that had a well-

established computer education program so that a set of
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cultural norms related to the computer were already in

operation. I estimated that a period of four or five

years would be enough to comprise an established' pro-

gram of computer use within the school. In my sub-

sequent search I found that these figures were not far

from the length of time schools, considered to be at

the forefront of computer education by educators, had

been using computers.

Since I was not interested in the learning of

computer programming alone I looked for a school that

used the computers for a variety of tasks. I surmised

that the more students I could see using the computers,

the better. I inquired of the school personnel I

talked to as to the extent to which the computer pro -

grain permeated the school curriculum and the student

population in hopes of finding a school where most

students were aware that computers were available. I

was not necessarily looking for a program that required

the students to use computers, but one that would allow

for a comparison of degrees of use among the students

from the devotees to the marginally interested.

And, most certainly, I was sensitive to the recep-

tivity of the school personnel to the projected study.

Since I was conducting dissertation research I was

subject to the hospitality of the host school and would

depend on this for a year. Surprisingly, this was not
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the problem I had imagined; many of the school person-

nel I talked with were intrigued with my proposal and

seemingly eager to be the featured school for such a

study.

After contacting eleven schools and visiting five,

I selected San Andreas Middle School, serving grades

six through eight, as my field site. The school was

located within a forty-mile radius of Santa Clara, the

center of the Silicon Valley. The school, the com-

munity and immediate surrounding areas as well as the

informants were assigned pseudonyms as part of an

agreement to protect their privacy.

Computer use at the school was well developed. It

began four years ago when the first "PET" microcomputer

was purchased. During the time of the study there were

twenty PET microcomputers in the library. Fourteen

were for general use. All students had access to the

computers during their regularly scheduled library

time. The students used a variety of software such as

simulations, problem solving programs and math drill.

One computer was available for programming. There was

a seventh grade elective programming class offered

before school. Since the course started, over one

hundred students had participated in this course. Six

additional microcomputers were purchased through Chap-

ter I (a Federally-funded remedial education program)
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monies and were used in a separate room off the library

for Chapter I students. During the day sixth grade

math classes came in regularly for their math instruc-

tion. In addition, journalism students used a word-

processing program for typing their news stories. Af-

ter school the librarian, who was in charge of computer

education at the school, conducted volunteer program-

ming classes. On Fridays the computers were loaded

with game programs and students could come in after

school and play until the library closed.

I held the position of a volunteer aide in the

library so I could have continual access to the move-

ment and behavior that occurred around the computers.

Both the students and the faculty were accustomed to

researchers at the school because of its proximity to a

large university. However, my role as participant/

observer over a long period of time lessened the dis-

tinction between me and other staff and I was gradually

accepted as staff by both the students and faculty.

Researcher As Instrument

My conceptual framework for this study drew upon

my experience in the field of education as well as

anthropology. As an experienced high school and ele-

mentary school teacher, I accepted the organization of

the American school and believed that children could

profit from it. The works of Jean Piaget (1952),
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Jerome Bruner (1956) and Hilda Taba (1962) provided the

basis for my philosophy of education. I respected the

Piagetian notion that learning was rooted in experience

and attainment of concepts occurred developmentally as

students matured. I also believed, as did Bruner, that

concept development was subject to intervention at

appropriate times and in appropriate ways. Using cur-

riculum designed by Taba that gave students opportun-

ities to formulate concepts from concrete experiences,

I was securely planted in the cognitive school of

rational thinking.

The influence of this educational philosophy was

brought to bear as I collected data. I believed that

one has to understand one's self in order to think

rationally. Such an understanding has a big effect on

the conclusions a researcher would make regarding a

study. Bruner's analysis of the nature of concepts led

him to conclude that

It is not simply that organisms code the
events of their environment into equivalence
classes, but that they utilize cues for doing
so that allow an opportunity for prior ad-
justment to the event identified (1956:14).

The recognition that cultural categories permit

the anticipation of events and preparation for appro-

priate action served as a control for this research.

Since I was not observing the use of computers at San

Andreas Middle School in order to evaluate one school
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of educational thought over another but to report an-

thropologically the consequences of their use, I set

aside my educational biases and let the "anthropologist

in me" serve as the funnel through which data was

poured. Only after analyzing the data did I restore

the educational perspective in order to draw implica-

tions of the study for educators.

Gaining Entree

Since I was familiar with American school cul-

ture, I essentially conducted "insider research"

(Aguilar 1981:15) as though I was already a "native."

I gained access through a series of "gatekeepers"

(Becker 1970b:15,16) in the area. First, a bi-county

Teacher Education Center director referred me to her

subordinate since she "did not know that much about

computers in the school." Secondly, the Center's in-

structional media coordinator gave me the names of

eight schools in the Bay Area he thought were active in

computer education. He told me to "use" his name if it

would help me gain entree into the schools. That

tactic was not necessary, however, since the principal

at San Andreas Middle School was enthusiastic about my

proposal. But he left the decision up to the librarian

who would work most closely with me. I made the neces-

sary arrangements to meet with her and let her think

about it for a while. The door was finally opened when
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she asked me when I was ready to start and she sug-

gested, "How about tomorrow?"

At the second faculty meeting in September I was

introduced by the principal as the "resident anthro-

pologist" who was studying computer education. The

faculty seemed to accept what I was doing fairly readi-

ly and expressed an interest in the topic and the

results. I sensed that this was, in part, due to the

fact that computers were seen as a "hot topic" during

the time of the research and, even more, that educators

have an understanding that Ph.D. candidates need

"guinea pigs" for their dissertations and thus cooper-

ate "for the sake of science."

I constructed a role for myself (see Wax 1971:53)

as a "computer aide." My self description included the

fact that I did know something about computers, used

one at home and had programming experience. Later in

the year I acquired a substitute's certificate at the

librarian's request so I could "cover" for her on days

that she was absent.

Despite the advantages of my insider approach, I

was concerned with maintaining an "outsider" status as

well in order to keep as much sensitivity as possible.

An important aspect of ethnographic research is learn-

ing how the informants use the language (Becker

1957:29). Since I already had the ability to speak the
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specialized language of educators, it was easy for me

to explain my role to my informants. But I made con-

scious efforts to assume naivete once the research

began. As Icheiser stated:

We often do not understand that we do
not understand and are thus likely to make
errors in interpreting what is said to us
(as cited in Becker 1970a:134).

Thus the dual aspects of insider intimacy and

outsider distance were a constant concern and tension

for me as I established myself as the "resident anthro-

pologist," "Ms. Turner, the computer aide" and "fellow

staff member" in the school.

Data Collection Techniques

The study was conducted for six months of the

school year (September, 1983 to March, 1984). The

contact was daily, except when respites were needed for

reflection and analysis of the data. The temptation to

go to the site during those times was great since I

wanted to know as much as I could about "my people."

However, I was anticipating the time I needed to com-

plete the study and write up the data. I "checked-in"

regularly during those times so that continuity was not

lost. I continued to go to the school after the report

was written and carried on in my role as the computer

aide.
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1. Participation

The technique of participant observation is basic

to the methodology of ethnography. It presents incon-

gruities for the researcher in that the role of par-

ticipant observer requires both detachment and involve-

ment. As an aide in the library, I helped the librar-

ian prepare the computers for use, kept them function-

ing throughout the day when mechanical problems arose,

occasionally answered questions from students and

served as an adult presence in the computer area when

computers were being used. Students mistook me for a

library aide ("Where are the science fiction books?").

I claimed no knowledge of the library and was met with

a quizzical look at that response. This role might

have been confusing to students when I substituted for

the librarian. However, by that time, I was well-known

by the students from an article that appeared in the

student newspaper.

You've probably seen her in the library
hanging around the computers. Ms. Marty
Turner is a visitor from Oregon State Univer-
sity who is here to observe and work with
middle school students on computers.
(11/10/1983)

I carried with me at all times a small clipboard

and took notes constantly. During my first days I was

asked what I was writing and I answered that I was

taking notes on the computers. This seemed believable

enough to the students since I looked so intently at
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the screens as I took notes of their behavior. My

daily presence differed somewhat from the researcher
role to which they had been exposed. The resemblance

of my actions to that of the library aide coupled with

my substituting for the librarian put me in the cate-

gory of "staff" for them and I was accepted as such.

The teachers and other school personnel also treated me

as a staff member, inviting me to meetings, after

school get-togethers and weekend parties. I really

knew I was considered an "insider" when I was reminded

to go have my picture taken for the yearbook!

2. Observation

With the appendage of a clipboard growing out of

the side of my arm and the constant note-taking, I was

a conspicuous presence in the school. I tried to

minimize that effect by being as unobtrusive as pos-

sible; nevertheless, I realized that my own position

and actions were very much a part of the research.

Once "who I was" became general knowledge and the

consistency of the behavior over time was recognized,

my note-taking became part of the expectations for my

role. Reactions to the notes ranged from "Why aren't

you taking this down?" (at a time when I was eating

lunch but talking with teachers about computers) to

"Look how small she writes!" (from a student peering

over my shoulder).
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Doing ethnography in schools affords more oppor

tunities for observation than participation (Khleif

1969 as cited in Wolcott 1973:8). I found that to be

true in my case and it served my purposes well. I sat

on\a tall stool behind the library counter and could

remain unnoticed by students since a large post blocked

their view of me. The location was ideal because it

was overlooking the computer area and I could easily

see and hear the students as they used the computers.

Recording and analyzing student behavior were so much a

part of my research goals that I devoted most of my

time to this technique (See Appendix I for a typical

example of field notes).

Since I was interested in unintended learning, a

primary way to gather data was to observe what students

did with computers on a regular basis. They could not

always verbalize just what it was they were doing and

so observation was necessary. I did not intervene in a"

directive manner when I was observing. I could assist

a student in distress regarding a mechanical problem,

but if the student did not request it I did not offer.

I also feigned ignorance at times to reduce student

dependence on my help and record reactions. Only min

imally did I correct behavior in alignment with library

or school rules when I was in this role (Goldner

1967:264). As the "computer aide" however I was seen
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as an authority on computers by some students. As I

interacted or conversed with them I judiciously re-

vealed some knowledge but never enough to warrant them

seeking me out again as a source of information.

Some of my observations were systematic in nature

(Whiting and Whiting 1970:284). I noted time length,

sex and ethnic differences, preferences and numbers of

students in relation to computers. I paid attention to

the frequency and distribution of particular behaviors

and derived categories of analysis from them (Becker

1970b:191). My observation-seeking also took me out-

side the computer center to the school grounds and

community surroundings.

3. Interviewing

As a former inquiry-oriented social studies teach-

er, I came into the role of interviewer and observer

with well-developed skills in questioning strategies

and behavior analysis (Amidon 1967; Minnis 1970; Carin

1971; Flanders 1971). My purpose in interviewing stu-

dents was to get them to report on their own behavior.

I had to rely most heavily on my observations because

much of the information about unintended learning could

not be obtained through interviews.

I used interviewing to probe the students about

their behavior and compared what they said with their

daily actions. I sensed that the "social distance"
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between me and the students may have been a factor in

some responses during taped interviews (Vidich

1969:85). I was known as a researcher "from the uni-

versity" and that role may have been intimidating for

some. Some of their answers may have been ones they

thought I expected or wanted to hear. So a majority of

the interviews were conducted as normal conversations

(Gorden 1975:50) during the course of the day since I

fell easily into an inquiry style. I interviewed stu-

dents singly as well as in groups in an attempt to get

a variety of data (See Appendix II for a typical ex-

ample of a student interview). I was obvious about

taking notes on what was said and tape recorded focused

interviews for which I had prepared questions. A ma-

jority of the adult data was obtained through this

intensive interviewing.

4. Collecting Other Data

Another source of data was the newsletter distrib-

uted to the homerooms daily. I also referred to old

yearbooks, the school newspaper, staff notices, weekly

principal's letters and a bulletin published sporad-

ically by the librarian. These provided "running rec-

ords" (Webb et al. 1966:53) for me to consult in con-

structing historical and attitudinal reports. In the

sixth and seventh months the librarian constructed two

written questionnaire surveys, one for the staff and
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one for the students. Both were based on surveys she

had written before in order to gather information about

computer use and interest. I added some questions of

my own and the entire staff and student body were

surveyed over the course of a week (See Appendices III

and IV). I also attended school-related parent func-

tions, assemblies and staff meetings.

Data Analysis

The ultimate goal of an ethnographer was best

described by Malinowski as the "grasp of the

natives's point of view, his relation to life, his

vision of his world" (1922:25). Such a research

objective has been described as an "emic" approach

based on a linguistic notion that each culture "should

be understood in its own terms" (Brislin et al.

1973:24; see also Pike 1954:8-11; Pelto and Pelto 1978:

54-66). A distinction is made with essentially "etic"

concepts and categories which stem from the discipline

of anthropology and are presumed to be generally valid

cross-culturally.

As an example, Billie R. DeWalt (1975), a field

researcher who was interested in the effects of teclino-

logical change in a rural Mexican village, used an etic

measure of stratification by ranking a series of house-

holds according to their material possessions. Using
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an emic approach to the same concept, he interviewed

informants on their wealth ranking of the same series

of households. The categories of wealth that the na-

tives described were emic categories. He correlated

the two measures and created an index of stratification

(as cited in Pelto and Pelto 1978:64).

Anthropologists debate over the emphasis to be

placed on the emic and etic constructs (cf. Sturtevant

1964; Harris 1968; Goodenough 1970, 1981). Yet an

ethnography necessarily contains a mixture of these

since the ethnographer contructs cultural statements in

anthropological terms using natives' perceptions.

Ethnography is both description and interpretation

but its essence is its concern for and commitment to

cultural interpretation. Interpretation along cultural

lines means making something explicit that is implicit

for others. A "thick description" contributes to ma-

king implicit cultural knowledge explicit. An ethnog-

rapher who offers a high ratio of information to ex-

planation provides a basis for others to render their

own judgments concerning its analysis (Geertz 1973:27;

Wolcott 1975:124).

The ethnographic description in Chapter II employs

many of the natives' emic categories, especially in the

quotes from the informants. The category of "playing

with computers" itself is both emic and etic as it came



48

from students' own comments and my observation of their

behavior. In Chapters III and IV I employ etic con-

cepts derived from the anthropological literature to

provide a cultural interpretation of what students were

doing with computers in the school.
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CHAPTER II

COMPUTERS IN THE SCHOOL

Lena and Dee are at the "Parts of
Speech" computer program. They sit side by
side on the same chair. As the questions
come up they agree on answers and they take
turns typing it in. When they get an answer
correct they look at each other, laugh, and
Dee claps her hands. This continues for
about five minutes until Dee evidently must
have accidentally hit the "Shift Lock" key
and when they type in their next answer, the
characters appear as graphics. Dee looks at
Lena with knit eyebrows. The computer is
flashing the question, "Which of these words
are nouns?" Lena tries to press a key but
gets the same result. She laughs. Dee types
some more and laughs too. Lena then pushes
the "Delete" key and instead of erasing what
they typed it continues to generate its own
graphic character. The girls begin to gig-
gle. Dee says, "Oh no!" and looks over to-
ward the librarian. While Dee is looking
away Lena continues pressing keys and sudden-
ly the line of graphics characters completely
erases. They both heave a sigh of relief and
begin to type in an answer again. But the
"Shift Lock" is still on and the graphics
characters are still being generated. When
they see this, they giggle for a long time
and huddle together as they try to laugh
quietly. Lena whispers, "What did we do?"
Dee: "I don't know! Get it to erase again!"
Lena shrugs her shoulders and says, "I don't
know what I did!" But as she presses keys
the line deletes. "Oh good!" one of them
says and they both laugh until Dee says,
"Shhh!" They try again to type in an answer
but it is still in "Shift Lock" so they get
the same results. More and prolonged gig-
gling this time. Now Lena says, "Let's make
a pattern!" and the girls press different
keys to see what effects they get. They are
in the midst of making a pattern when the
period ends. The teacher announces that it
is time to go. Dee turns to Lena and says,
"We'd better erase this!" Lena starts press-
ing lots of keys until the pattern disap-
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pears. With that they quietly get up, both
laughing and trying to hush each other at the
same time as they leave the computer area.

The computer is left unused until a boy,
who is passing through the library on his way
to his next class takes a sudden stop and
standing behind the computer leans around to
look at the screen. He presses a few keys
and gets the graphic characters. With alac-
rity that alluded this observer, he punched
some combination of keys, one of them being
the "Shift Lock" and, "Voila!" The program
was running perfectly again. He checked the
screen in his awkward position of peering
around from behind and went on his way with a
nonchalance about the "miracle" he had just
performed (according to Dee and Lena's stan-
dards'!) .

-- Field Notes (10/31/83)

An ethnography is based primarily on the combina-

tion of observations and extensive interviews. From my

"perch" behind the post in the library I was able to

observe and record the flow of events, incidents which

were interesting at the moment, behaviors which caught

my eye and actions which were particularly relevant to

my theoretical framework. Those observations often

were of behaviors that were "familiar" to me and I had

to consciously make them "strange." One way I did this

was to cast the computer in the role of an object

unknown to me. The regularities of behavior surround-

ing the computer then became "strange" patterns for me

to record and ultimately interpret. I used these pat-

terns as the basis for my interviewing. Sometimes it

was easy for the students or adults to explain their

actions to me.
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I always go to this computer because it
has the big keyboard and the big screen.

I let my kids know that if they come in
late from the computers too often I'll give
them detention, but I never have because it's
not that bad and it really doesn't matter.
At least they're not out having a smoke.

But more often they were unable to make statements

about the patterns I was seeing. This was especially

true for the students and I had to rely heavily on

observations of actual behavior to uncover the content

of their learning. Dee and Lena, in the record above,

had a lot of fun with the computer as they tried to

answer questions about the parts of speech. Their

laughter and giggling were indicative of a spirit of

play and eventually they resorted to playing with the

computer to "make patterns" on it. But subsequent

interviewing of students about their own similar play-

ful behavior resulted in responses such as:

I don't know. I was just having fun.

Well, I played the game and I got a high
score. I showed Daryl and Doug my score
because it was so good. Then they wanted to
play, too.

The ethnographic interview served more satis-

factorily as the vehicle for uncovering what students

and adults thought they were learning on computers. In

keeping with a field method that utilizes both emic and

etic approaches, I relied upon a combination of obser-

vation and interview to compare their verbal descrip-
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tions with the actual behavior.

The ethnographer's task is not only to report

behavior but also to derive meaning from what is de-

scribed. Since my purpose was to discover unintended

learning from the students themselves, defining the

context within which the learning took place was es-

sential. The community, the school and the learning

resource center were the places adults and students

were observed and interviewed. Adults were a signifi-

cant part of the unintended learning record since they

were the transmitters of the messages being sent.

In the description that follows interaction with

computers at first was seen as similar to a "stream of

behavior" taking place in one setting. Slowly I began

to perceive natural breaks and segments of behavior

that fell into an arrangement around the times and how

the computers were used (cf. Barker 1962:12-16). These

became my primary organizers for the data in the major

section of the ethnographic description -- the stu-

dents' behavior which comprised the emic category,

"playing with computers."

The findings are presented as a hypothetical "day"

in the life of the school. The intended learning is

described through the comments of adults as they appear

in the sections on the context of the community, the

school and the learning resource center. The unin-
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tended learning is described in the attitudes and

actions of the students as I categorized them during

the course of the "day."
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THE SCHOOL IN ITS COMMUNITY SETTING

I have thought time and time again of
the advantages the people have had and still
have in the community of San Andreas. The
fire department is never more than five
minutes away. The police are equally on the
spot in a short time. The street work and
other improvements are well taken care of.
San Andreas is like one big family.

-- Sixty-year resident of San Andreas

I think one of the reasons San Andreas
has had such good experiences (with interna-
tional visitors) is the unique nature of our
community. We are in the midst of the most
exciting cosmopolitan areas of the whole
world but we are still basically a small
town. People know their neighbors and can
work together. We have also been favored
with excellent leadership.

-- Treasurer of the San Andreas
American Field Service Program

San Andreas is a city with a small town atmos-

phere. It occupies one and one-eighth square miles

within the San Francisco/Oakland Bay Area and rests

among several large population centers near the Silicon

Valley complex. It could be distinguished from the

metropolitan area around it only by San Andreas Hill, a

unique feature that identified the community. One

long-time resident said:

I think back how quiet and beautiful it
was in San Andreas so many years ago and
everybody knew everybody. It was really
country. I really enjoyed it poppies all
over the fields and lupine. Of course, San
Andreas Hill had them too. You'd look up
there and it was a mass of poppies, lupine
and buttercups, beautiful! I said never tear
that hill down, that's the most beautiful
spot of San Andreas. That's a landmark,
God's landmark.
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Yesterday -- Rooted in Diversity

As in many Californian communities a Spanish heri-

tage was present in site names. In fact, San Andreas

Hill and the land surrounding it was once part of a

huge ranch owned by a prominent pioneer family during

the Spanish period. This land was gradually broken up

into small farms and settled by French, Italian, German

and English immigrants. A portion of the old ranch

was set aside for a college, later to become one of the

largest and best universities in the country (NIE

1982).

The building of a naval shipyard in a nearby

community during the 1940's led to tremendous growth in

the population and the need for temporary housing,

informally called the "Village." San Andreas, a once

dominantly White settlement, added approximately four

hundred and twenty Black families within one summer. A

matter of great pride to the citizens of the community

was that they introduced a deliberate pattern of in-

tegration in the assignment of the temporary housing.

While surrounding communities maintained a rigid policy

of racial segregation, San Andreas strove for a racial

balance of Black and White families in the housing

project. This had a profound effect on the racial

composition and settlement in later years. The direct-

or of the integration program explained:
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In later years, when World War II was
over and the need for war workers had long
since passed, the racially integrated pattern
established in the Village was adopted in the
residential areas of San Andreas. As a con-
sequence, San Andreas today is a totally
integrated city.

Married university students eventually replaced

the shipyard workers at the Village housing tract. The

diverse ethnic composition had been retained because so

many were foreign students enrolled at the university.

These families supplied San Andreas Middle School with

many of its students since the Village was located next

door to the school site.

Today -- Identity and Growth

In 1983 San Andreas was seventy-five percent

White, five percent Black, eight percent Hispanic,

twelve percent Asian, and six percent other races (U.

S. Census 1980). A majority of the residents worked

outside the San Andreas area. Most of them were con-

nected with the university in some way, either as

students or employees. A small portion were self-

employed, involved in service-related positions, had

farm employment, or lived on social security. Only two

percent relied on public assistance. With a median age

of 32.7, the community had a significant older segment

(fifteen percent) that lived off retirement income. A

majority of the other households were two-income fam-

ilies that averaged $20,000 to $26,000 a year. The
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Black families averaged the highest in income level,

followed by White, Asian and Hispanic households.

Housing units that were owned or rented were equal

in number, indicative of the trend toward an expensive

housing market during the 1980's. One teacher, new to

San Andreas Middle School, complained that even though

both she and her husband worked they were unable to

find housing in San Andreas within their means. They

found it too expensive and eventually rented in another

community and commuted to their jobs in San Andreas.

The principal also related:

The community has been changing over the
last four or five years. We have a lot more
upper middle income families moving into the
area and it's reflected in our student popu-
lation. They are fairly well-dressed, use
standard English and their parents are very
positive about education as an important
value.

In many ways San Andreas was typical of the growth

and development of the communities bordering the center

of the microelectronics industry. Its population had

increased, land values skyrocketed and general income

levels had risen sharply (Forester 1980:68). Nearby a

sprawling community had been built in which all the

homes were pre-wired to accomodate the latest computer

technology. But San Andreas was unique in the respect

that it was a small, well-defined community which man-

aged to maintain a separate identity rather than being

regarded as a suburb of the larger surrounding cities.
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Its population in 1980 was 15,130 in comparison to a

range of 35,000 to 75,000 for surrounding communities.

The community residents were served by one weekly

newspaper. Up until 1983, a monthly community news-

paper was also published, operated on a volunteer ba-

sis. The main street was the location for most of the

small businesses in the area. They ranged from spe-

cialty stores in food, antiques and books to enter-

prises such as car dealerships and restaurants. The

six churches in the area were all Protestant. Two

parks, a community center and a senior center served as

gathering places for various functions. The post of-

fice, library, fire and police stations and city of-

fices were all within walking distance of each other.

In celebration of its seventy-fifth anniversary,

the mayor reflected:

(The history of) San Andreas (has been)
a diverse collection of tales of human at-
titudes and events in the development of a
small town. Although seemingly unrelated,
all have a common thread of living in a
special space and of being influenced by the
history of that space.

San Andreas has always had a separate
identity as a unique community different
from our neighbors to the north and south of
us. Over the years this identity has been
linked to the hill, San Andreas Hill. It
stands as a symbolic rock of solidity, an
anchor in an area of shifting styles and
values.

Speaking about the future of San Andreas, the

president of the historical society related:
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The future facing San Andreas from out-
side the city is very much on our minds.
Some of us are quite frightened at the extent
of the development of technologies which seem
beyond our control. Having learned to live
together in San Andreas, the challenge is for
us to do our part in making it possible for
all the peoples of the world to learn to live
together on our small planet, earth.

The Community and the Schools

There were five schools: a primary, two ele-

mentary, a middle (grades six to eight) and a high

school. An adult education program was characterized

by one participant as "very active. In fact, it's one

of the most outstanding in the state." The community's

ties to the schools were very close. Many school

events were essentially community events as well. A

spaghetti dinner to raise money for a high school band

trip drew many members from the community who did not

have children in the band or even in the schools.

However, it took approximately three bond election

attempts over a period of four years to approve a plan

for building the San Andreas Middle School. When fund-

raising activities were initiated for purchasing compu-

ters in the school district, the support from the

community was widespread and the financial need easily

met. With appropriate flair, a local author ended an

account of the history of the San Andreas schools with

the following hyperbole:



60

And so ends San Andreas' seventy-five
year saga from Johnson's barn to the modern
middle school. On this road from long ago
there have been obstacles and temporary di-
versions. But the sense of community, the
determined will, and the enlightened self-
interest of the majority has prevailed. The
brightest diamond in our jubilee celebration
might well be the San Andreas schools.
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SAN ANDREAS MIDDLE SCHOOL

It is no accident that the Middle School
is a very special place to be. The building
itself is the result of hundreds of hours of
discussion among staff and representatives of
the community. However, it was the architect
who almost single handedly translated their
goals and dreams into the reality of a beau-
tiful, flexible, functional "school house."

-- Excerpt from the San Andreas Middle
School Yearbook (1977)

Until 1976 San Andreas students in grades eight

through twelve went to San Andreas High School. Six

and seventh graders went to one of the two elementary

grade schools. Earthquake standards mandated by state

law forced the closing of two elementary schools in

1972. For the next four years the nine hundred dis-

placed students were sent to the high school for in-

struction on a half-day basis and the San Andreas

community was faced with major decisions about provid-

ing new classroom space. As a result of a year of

committee meetings and three bond election attempts, a

plan for rebuilding and replacing elementary school

rooms and constructing a new middle school was approved

by the community. University land next to the Village

was purchased and in September 1976 San Andreas Middle

School opened its doors to the first students.

Physical Plant

The committee for planning the new middle school
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included parents, educators, residents and business

leaders. As the principal of San Andreas Middle

School, Mr. Clavell, who was a member of the committee

and one of the elementary school principals at that

time, remembered it:

We had an awful configuration before the
middle school was built. The seventh graders
were at the elementary schools. The eighth
graders were at the high school and no one
wanted them there. The community felt
strongly that eighth graders were step-
children of the high school. And the seventh
graders were driving the elementary school
principals up the wall.

During 1972 we shared the high school
building and, in the meantime, out of adver-
sity came closeness. While we were trying to
decide what we wanted to do, dissatisfaction
with the existing program came up from both
staff and parents. Out of discussions we
formed this committee and it got to the point
where we called in Dr. Hall from the Univer-
sity and he suggested a middle school since
it was emerging as a concept in designing
schools.

So I was allowed to visit all over the
place to look at schools. The district arch-
itect listened to the committee's suggestions
and designed the school around the "pod"
idea. By the third time 'round (for the bond
election) the parents were really behind it.

Mr. Clavell had a copy of an article on "The

Nature of the Middle School Child" which he had shared

with the committee while they were considering school

designs. He cited it as a significant contribution to

how the layout of the school was conceptualized -- in

"pods" or clusters of classrooms around the perimeters

of the site. Though there was no specific mention of

such an arrangement, the article endorsed the idea that
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middle school students should be organized in a "quasi

self-contained" arrangement with "skills laboratories"

available for remedial, developmental and advanced

instruction (Compton 1970:13). San Andreas had six

pods of two to four classrooms each, some separated by

flexible walls. Two "learning labs" were tucked be-

tween two pods and all of the rooms faced patio-like

courtyards.

The school entrance was landscaped with shrubbery

and grass planted by the principal and a school board

member. Well within the school grounds were a concrete

amphitheater and multi-purpose room complex. A fenced

athletic field completed the layout (Figure 1). My

time-distribution study of human movement on the site

during school hours taken over a two-week period showed

that students clustered in the courtyards, within the

amphitheater, in front of and around the bathrooms and

behind the multi-purpose room. The latter place was

used exclusively for smoking, a violation of school

rules. Adults congregated in the main office section

for school-related matters. The forty-six staff mem-

bers spent most social time in the staff room where a

refrigerator, microwave oven, a couch and magazines

provided amenities.

The middle school concept had been around since

1960 (Eichhorn 1966:5). It was considered a dynamic
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change in the "junior high" organization pattern of

schools for young adolescents (Lipsitz 1977:94). A

comparison of San Andreas Middle School's facilities

with the research on middle school development revealed

that it was typical in its creation. During that time

middle schools most often resulted from administrative

necessity rather than from a desire to implement educa-

tional innovations (Gatewood 1970 as cited in Doob

1975:25). The most typical reported grade range was

six through eight and included self-contained classes

for entry level students (Georgiady and Romano

1973:238). San Andreas Middle School had a sixth grade

"wing" (classrooms 18-29 on Figure 1) which partially

segregated the sixth graders from the rest of the

students since sixth graders did not "travel" from

class to class. The two lunch periods, however,

grouped the sixth and seventh graders and isolated the

eighth graders for discipline reasons ("The eighth

graders push the littler kids around and they don't get

a chance in the lunch line").

When the school was conceived and built it had a

small cubicle which housed two teletype computers con-

nected to the high school's computer. They were lo-

cated next to what used to be the eighth grade math

classrooms. A few eighth grade students used them on

their own time since it was not a part of the regular
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math curriculum. This computer was taken out in 1980

as the new, portable computers came into use. They

were located in the library. A fuller description of

this arrangement is contained in the "Learning Resource

Center Section."

Program

The sixth and seventh grade curriculum was sub-

stantially traditional. The sixth grade classes were

essentially self-contained; some time was spent out of

the classroom for subjects such as music, physical

education and math. The teachers who taught the sub-

jects of science, social studies, spelling, reading and

math were considered the "home" teachers of sixth

graders. When asked whose student they were sixth

graders would say "I'm in Mrs. Cello's room" or "Mr.

Valentine is my teacher."

The seventh grade students also had a "home room"

teacher who was responsible for teaching English,

social studies, science, math, spelling and art. The

day was divided into seven fifty-minute periods and

students spent two consecutive periods in their home

room class. In 1982 this same configuration was

adopted for the eighth graders so they, too, had home

room teachers. Previously they had up to seven dif-

ferent teachers during the day. The principal ex-

plained:
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We realized that they were having dif-
ficulties because we had gone against our own
philosophy in that we wrenched them away from
important human relationships. We decided
that we don't have to drop them completely
into a period by period program. They can
have one teacher who knows them best and can
follow their progress. We don't have it for
every eighth grader yet because of scheduling
problems but it is part of the evolution of
this school.

A concern of researchers in the middle school

movement has been the fact that adolescents are thrust

into a watered-down version of high school too early

and no consideration has been given as to the unique-

ness of the adolescent age group (Hill 1980:32). At

San Andreas Middle School the division of the day into

eight periods, including a period for eating lunch, was

much like the organization of the high school day

except in one aspect. No signals marked the beginning

or ending of a period. Teachers and students kept

track of the breaks in time using their watches or the

room clock as guides. Even sixth graders were con-

scious of the periods since they had some obligation

during the day to be at a certain place during a par-

ticular period.

The electives offered to the seventh and eighth

grade students were classified as either academic or

non-academic. Non-academic "exploratory" classes in-

cluded such subjects as drama and stagecraft, creative

writing, journalism, crafts and ceramics, career aware-
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ness, an "On Your Own" course and a "2001 Earth" fu-

tures course. Academic electives included music, jour-

nalism, mechanical drawing and wood. The "computer

literacy" elective for seventh graders was considered

an academic course and counted as a pre-requisite for

entering computer-programming classes at the high

school level.

Students

In terms of size San Andreas Middle School's five

hundred and ninety student body total fell within the

optimal range for a middle school according to U. S.

Department of Education criteria (Martin 1974:8). In

1983 the student body was fourteen percent Asian, six

percent Hispanic, twelve percent Black and sixty-eight

percent White (CBEDS 1983). The school average was

within the seventy-fifth to eightieth percentiles on

the Comprehensive Test of Basic Skills. As the prin-

cipal pointed out:

By looking at our ethnic figures, one
would think that this school might have an
average or medium SES (socioeconomic status)
because it-has a multi-ethnic, multi-cultural
base. But this is not borne out in the test
scores. It is obvious that our parents have
a higher socioeconomic status that is indica-
tive of the upwardly mobile population who
are moving into the San Andreas area. In
fact, ninety-four percent of the California
school districts have lower SES.

About ten percent of the students were new or

recent immigrants to the United States. Most of them
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were from Asian and Southeast Asian countries, though

some were sons or daughters of university exchange

professors and students from a variety of homelands.

They usually came in with little or no skills in the

English language and a lack of knowledge regarding

American culture. The Asian students were distinctive

in that they spoke often to one another in their native

tongue even after acquiring adequate English speaking

ability. Otherwise, evidence of rapid assimilation was

apparent in dress and school behavior shortly after

their arrival.

Another significant portion, fifteen percent of

students, came from outside the district boundaries.

In order to attend San Andreas Middle School they had

to receive special permission or establish that they

went home every day to a place within district boundary

lines even though it was not the place of residence for

their parents. San Andreas Middle School was seen as a

desirable place to send students. One parent of an

"out-of-district" student indicated that she felt her

son would "get a better education here because the

school didn't have the problems that Ocean View (an

adjacent community) did." The principal admitted that

the school accepted these transfer students because:

We do succeed with a lot of kids who
have not succeeded elsewhere. The out-of-
district kids tell others about San Andreas
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Middle School. There's a kind of network
among them. They tell each other about how
much they like it here.

A sixth grade class conducted its own "survey" in

mid-February of student attitudes and wrote up their

results in a class-newspaper to be entered in a local

hamburger chain's competition. They reported:

Recently we took a survey on how stu-
dents felt about SAMS. Most of the students
said it is a great school. It's well or-
ganized, it's fun, it's responsible and one
person said that the school has a nice staff.

They all pointed out that teachers were
nice but some have individual personalities;
"strict," "fun," "boring" and "good" were the
most common choices. One person said that
they are the best teachers in the North Bay.

There are only a few things that need
to be improved. They are to have better
computers, a better field and more school
supplies.

Staff

Mr. Clavell, the principal since the school's

opening, brought some of his previous elementary school

staff to the new middle school. Other teachers came

from the high school and the upper grades of the other

elementary school. During the years the middle school

was located at the high school, the teachers prepared

their lessons in a common staff room since it was the

only place available before the 12:30 p.m. starting

time. A kind of sharing and comraderie developed from

the informal interaction. Since the idea of a middle

school was new to them, discussions about the plans for
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the middle school generated an interest in the chal-

lenges these "new" middle school students would pre-

sent. This focus was, in part, fostered by Mr. Clavell

through efforts to bring in outside experts to talk to

the newly formed staff about the growth and development

of adolescents. With sixteen faculty members who re-

mained from that original staff, the same spirit of

friendliness and concern for students existed eight

years later at the San Andreas Middle School. As one

administrator, new to the school in 1983, stated:

When I came people went out of their way
to invite me to lunch and ask me how things
were going. I'm unusual in that I didn't
come from this district and so I know how it
is in other schools. There are a lot of
people here who have an attitude that I'd
call "student-centered." At other schools
you'd find one-fourth or one-half of the
staff like that, but here it seems to be
universal, one hundred percent.

The staff of thirty-eight certificated and eight

classfied personnel were one-third male. Most staff

were White, with four Asian and four Black members.

The average tenure was six years. There were four new

staff members during the 1983 school year.

One teacher took the responsibility of writing a

daily "newsletter" of school business that was issued

to teachers to read to their students during homeroom.

Reminders to teachers were also included. The tone of

the announcements were very informal and sometimes

humorous. Students sent messages wishing their friends
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"Happy Birthday;" teachers sent mysterious messages to

one another; inside jokes were a running theme. The

principal sent a letter home to parents via the stu-

dents every Friday. Again, it was informal and chatty

in style and generally positive in substance. A "Stu-

dent of the Week" was chosen from each grade level

through nominations from,the teachers. The secretaries

published an "Honor Roll" and sent it home at the end

of every grading period.

At weekly staff meetings the philosophy of "stu-

dent-centeredness" and the spirit of comraderie was

reinforced by the interaction that took place. The

principal conducted the meetings and often laced his

remarks with praise for the staff and school:

The end of the grading period was
weathered pretty well. Parent feedback has
been positive. In fact, letters have been
written to the superintendent about the
caring faculty we have here.

At one staff meeting he included his personal

evaluation of the school in comparison to a circular

from the State Department of Education which listed

eleven factors characteristic of good schools. The

staff, twelve of them wearing identical tee-shirts for

an upcoming school sports competition, listened while

Mr. Clavell commented as he read from the list:

"Rigorous content" is a major task for
SAMS this year. Also "coordinated curricu-
lum" is one where we're making a lot of
progress. Some need to think about "maximum
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use of time" -- more homework, perhaps?
We're having trouble with "high expectations
and standards." Are you asking your kids to
do everything that you think they should?
"Home/school cooperation and support" --
we're doing pretty well here; at least we
don't have active hostile parent relations.
"Community sense" the small town atmo-
sphere makes our job easier but because there
is no PTA (Parent/Teacher Association) yet we
may be in jeapordy. Something missing from
the list is "awareness of child growth and
development." I think we have a commitment
to working with a particular age group that
makes a big difference in our success. (He
tells the story of a boy who returned to SAMS
to thank a former teacher for "straightening
him out").

During a lunch conversation in the staff room it

was common to see teachers jump up and excuse them-

selves for various sports activities which took place

during the lunch period. Various teachers had "teams"

that bore their names and gave them a team identity,

such as, "The Bradford Bombers," "The Findley Freaks."

A group of teachers and aides met occasionally at a

local restaurant on Friday afternoons for drinks. This

kind of socializing away from school was fairly common

on the weekends. Teachers also got together and enter-

tained students -- taking part in the Christmas program

with a surprise "Teachers' Chorus" or forming a team to

oppose students in a sports challenge. Participation

in these events did not include the whole faculty, but

many of them accepted such active involvement as part

of their role. As one aide volunteered:



74

I had worked in other public schools and
I could see how much the staff here did jobs
that weren't a stated part of their contract
-- like the play, noontime activities, help-
ing out on sports day. And they speak to the
children in a positive way -- as human
beings. There are several reasons for this.
It has been an established, but unwritten,
policy that is reinforced by the hiring of
new teachers that will accept this viewpoint.
Mr. Clavel] has established this mode and
there seems to be a conscious effort to con-
tinue it by reminding them that these are
human beings we are dealing with. And of
course, you don't have to speak to students
the way that you have to in Ocean View.
Actually the population of students here is
rather homogeneous behavior-wise and achieve-
ment-wise. This situation enables adults to
respond in a civil manner. And remember,
it's a small district -- only one junior
high, one high school. The whole district
knows the kids because they've come up
through the system.

As in any school situation there was a certain

amount of disagreement among staff members about such

topics as styles of teaching, importance of various

content areas, approaches to curriculum planning or

opinions of administrators. Some of it surfaced in a

minor way during a critical period of salary negotia-

tions in October. Overall, however, negative attitudes

did not affect the school "climate."

School climate and staff demeanor toward students

contributed to the way students came in and out of the

library and, to a large degree, how they used the

computers. Abuse of the machines was rare; conflicts

with other students or adults were negligible; taking

turns and queuing were the order of the day. Part of
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the explanation may lie in the novelty or respect for

the machines themselves, but I think there was more to

it. "Horror stories" of computer tampering, attempts

at stealing and arguments associated with its use came

out of conversations with programming teachers in other

Bay Area schools. San Andreas Middle School staff did

have a "certain something" in their cohesiveness, com-

patibility and congruent educational philosophy. The

school had been nominated in January of 1984 for a

statewide school recognition program for outstanding

programs, personnel and practices.

Staff and Computers

Staff attitudes toward the presence of the compu-

ters in the school represented a range of types from

"total avoidance" to "ardent advocacy." On a survey

administered in January seven indicated that they

owned their own computers and four of these knew how to

program. Another seven claimed to have no knowledge of

computers. All of the teachers felt that teaching the

students about the computer "was an important part of

education." Most of the others agreed that "everyone

should know a little bit about programming" and that

teachers should "use the computer for instruction --

drill and practice and teaching new skills."

When questioned more thoroughly the teachers fell

into three categories related to their overt behavior
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and expressed attitudes. It was not fashionable to be

a vociferous and active "computer resister" at this

school though one admitted she was "scared to death" of

them and qualified as a "cyberphobe" -- a person who

exhibits a fear of computers (Rhein 1984:37). One

teacher very frankly put it this way:

You won't see me around the computers.
I resent being part of a fad where I'm made
to feel guilty about not knowing anything
about computers. It's really a sad state of
affairs when I'm expected to get concerned
over my kid who comes home crying that his
friend has a computer with sixteen more "K"
-- whatever that is -- than his does. I

refuse to be a part of such pretense.

It was "okay" with her that San Andreas Middle

School students were using computers since:

The computers are here to stay, I guess.
It's something that we'll just have to get
used to. Obviously we can't keep the kids
away from them.

Though this teacher represented the extreme, her

actions around the computers were typical of this "com-

puter avoider" type. Teachers in this category would

never sit down at a computer, were reluctant to help

students who had questions while they were using them

and did not want to learn how to use computers. One

expressed a fear that too much use would turn the

students into "computer nuts." This same teacher had a

daughter enrolled in the programming course offered in

the morning.
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Another category of teachers were "computer sup-

portive" and comprised the bulk of the San Andreas

Middle School teachers. They ranged from neutral to

eager in their attitudes and actions. These teachers

would occasionally sit down at the computers and go

through a program themselves. They interacted with

their students as they were using computers -- either

sitting down next to them or while standing behind them

and watching. Four of them took advantage of an offer

by the librarian to "take a PET home for Christmas."

Only two actually went through the materials Margaret

had prepared to help them become familiar with the

computer. One of these teachers reported:

When I first started using it I thought,
"Oh, help! I'm so afraid of pushing the
wrong keys." It was a completely different
experience for me than watching the kids use
them here at school. I'm not a good typist
and so I don't think I'll ever master that
part of it. And the manual! It was full of
terms like "load" and "port" and "ROM" that
it was like a new language to me. But I know
now how to load a program and I can under-
stand what the problem is when it says "syn-
tax error!"

When this group was asked about using the compu-

ters for instructional purposes the teachers' enthu-

siasm and intent varied. The range of comments were:

I think the computers should be used as
a disciplinary tool, you know, as a reward
for when they deserve it. It should be rein-
forcement for students who need that kind of
thing. It's like an incentive for them.
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The computer is excellent for teaching
math. The drill and practice programs we
have really get the kids into their facts.

The computers should be used to teach
skills, or, I mean, help improve their
skills. They can practice at math or spel-
ling or anything. It's not really teaching
content, though. Teachers still have to do
that!

It's just basic computer literacy --
becoming computer literate, having an aware-
ness of them -- that's all. They're going to
have to know about them when they get out
into the "big, wide world" so we have an
obligation to do something with them while
they're here.

The third group of teachers were active users at

the school. One would even rush to a computer when he

brought his class into the library and sit down and

write short programs. Others used it for their own

needs -- grading, scheduling, word processing. Their

intentions about what students should be learning on

computers included many of the thoughts expressed in

the previous group and a few additional thoughts:

Computers teach thinking. Yes, they do.
They can be used for problem-solving, or
teaching logic or critical thinking. It
comes about when students have to sit down
and figure out a program. They have to de-
velop a plan, try it out, see how it works
and "debug" it. I think it's great practice
for some students. Others, I don't know --
it gets a little confusing for them at times.
But I still see value in it just for that.

It can be a creative thing. The compu-
ters don't have to be all math and spelling.
They can be art and creative writing. I'd
like to see students do more of that.
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It's a great instructional tool. I've
got a son at home who was really behind in
math and when we got a computer and a program
for him to practice his math, his grades went
right up.

There was an instructional aide who represented a

case study of an "avoider" turned "advocate." She had

an "experience" with the computers which turned her

around from a skeptic to an ardent fan. She related:

I was really ignorant of computers and
didn't see how they could be used to help
kids. When I was trained to use them with
the Chapter I kids I really changed. I saw
kids who did nothing in the classrooms come
in here and "go to it" on computers. Their
math scores improved and they really liked
it. Then I was convinced that that was the
way to go.

Parents and Computers

San Andreas Middle School had an active Parent

Teacher Association as well as a "Parent Educators"

group who volunteered their time in classrooms and

organized meetings to educate parents on issues of

current interest. A council of parents, teachers and

students whose purpose was to advise the principal on

matters of improving the school met once a month. This

group was concerned that San Andreas Middle School be

active in a computer education program and was instru-

mental in encouraging the librarian to initiate a

typing program on the computers as part of the regular

library skills lessons. This supportive attitude

toward computers was representative of the views of
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many of the parents at San Andreas Middle School.

During a "Back-to-School Night" session in September,

parents commented:

Why is there only one computer pro-
gramming course? I want my daughter to take
it but she can't because it conflicts with
the music elective. Isn't there some way it
could be offered before school or have
another class?

My son really enjoys the programming
class but boy! was he upset when the plug
was accidentally knocked out and he lost the
program he was working on. He was devas-
tated! He still wants to go into programming
when he grows up, though. I sure don't un-
derstand it but he's got it real quickly.
It's amazing.

I want to get a computer for Nancy but I
don't know which one to buy. What's the best
one? Do you think it would be better to get
her a PET since that's what you're using
here?

When intensive interviewing of parents was done a

typology of attitudes similar to the one described for

staff became apparent. Some of them viewed the compu-

ter as a complex piece of technology that did not

belong to their world but to the world of their chil-

dren the future. An honest confession was:

I don't think I'll ever know what my
daughter is talking about. You know, I've
heard of "Valley Talk" but computers are a
step beyond that in terms of a generation
gap. I cannot identify with it. It's like
music or a fad that passes. And I'm not sure
I'll ever be turned on to it. I can listen
to punk rock and say, "Uh huh." I don't
think I can ever get oriented to where she's
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at. I'll never have the time or the oppor-
tunity to be into what she's already exper-
iencing.

Some parents had ambivalent feelings about the

computer. They were not sure just what effect it was

having and tended to express their concerns about it in

tentative terms. Such comments were:

I'm not convinced that computers can be
used for learning. I don't think that it's
valuable. I think rote learning is rote
learning. It doesn't make any difference if
you do it on a computer or on a piece of
paper. I also don't like the interaction
with the machine for learning. I'd rather
have a human being doing the teaching.

We have a computer at home and my son is
an addict. He doesn't read anymore. He just
wants to spend all his time on the computer.
Oh, it's not that he doesn't read anything.
It's that he only reads now for information,
not fiction or anything, and that bothers me.
He's spending all his time programming or
playing computer games and it takes his time
away from books. Having the computers in the
library is the same thing -- it's not good.
The kids aren't going to choose to go look at
books anymore because they are so attracted
to the computers.

I'm wondering why my daughter is always
playing on the computers during her math
time. Why is this done? When I ask her what
she's doing she says that her class comes
into the library and plays computer games.
Is that so? She likes it but she's not
getting her math done. I have to help her all
the time at home. She doesn't understand her
homework and she has to ask me how to do it.
It doesn't seem right.

Other parents, in fact the majority interviewed,

perceived a need for students to use computers in the

school, learn about them and, in some cases, program.
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Typical remarks of these "supporters" were:

Knowing about the computer is going to
be necessary for getting a job in the future.
I want Glen to go to college and it's almost
a requirement now. But I see it as even more
necessary than for that. Computers are going
to be everywhere pretty soon. We won't be
able to avoid them. And so part of the
school's job should be to get kids ready for
it. I don't think programming is the way to
go, but at least some familiarity so they'll
know something and not be totally ignorant.

Don goes over to his friend's house and
plays on the computer quite often. He really
likes it and wants me to get him one. I'm
satisfied with the fact that he comes after
school and takes the programming class. I

don't push it too much. Since I use one at
work we talk about it at home. I don't do
programming but just use it for accounting,
the books. Don seems to have a better grasp
of what's going on inside the computer. I

sure don't know! But it's fun to talk about
it and I know it's going to help him later
on.

I think computers have great educational
value. My daughter comes home and tells me
what she's doing in math. She used to have
trouble in it but the practice has been good
for her. She needs the basics. She had a
hard time writing the columns for long di-
vision and the computer helped her a lot
because it just did it on the screen.

One in-depth interview of a parent who did a

complete turnaround on computers yielded surprising

results. She was the only adult to mention the word

"play" with intention in mind. In this sense she

represented a unique and yet valuable addition to the

data. Her comments about play are included at length

since they directly relate to the implications of this

study:
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My son was very introverted. I used to
think that once kids get involved in compu-
ters they'll become zombies. I was very
anti-computer. If it hadn't been for the
Carlsons (librarian and her husband) I
wouldn't have changed. John started hanging
around them and learning about computers. I

finally let him buy one but I have to give
the Carlsons a lot of the credit. They told
me not to worry. I thought that all he would
do would be play games. It started to look
like that, too. But gradually I noticed he
wasn't becoming more introverted, but actual-
ly more social. Well, it was partly because
he had a subject now that he could talk to
people about.

I work as an instructional aide at the
elementary school and we have some computers
there. I think there was a point where I was
confused about game playing. I feel now that
they first have to get comfortable with the
machine. The way they get comfortable is by
playing with it. For teachers to say, "Okay,
there's this machine so learn on it" is only
going to work once they get comfortable with
it.

The kids play games during recess
Hangman, Bagels, Latitude and Longitude
and I concluded it's all logic. I think the
games are really neat. But once they get
good at it, that's it. Even the spelling --
they're not really learning spelling. It's a
logic thing, too. Math games . . . I don't
know. They are just drilling. I don't know
if they're learning math or just keeping
busy. They're learning logic. Sometimes the
logic might come accidentally. They see the
connection. Some of the kids have told me,
"You do this, then you do this," -- like a
discovery of a pattern. I don't think
they're learning math but they are seeing
math in a different way. If we can get
teachers to convey enthusiasm to kids, then
it will come together. They get turned on
and then we can get going.

I'm not really sure about using it as an
instructional tool. If my kid said that he
was using computers in the classroom and I
found out he was just playing games, I would
be upset. For some kids it can be an educa-
tional tool. But I don't know if that's the
best way to learn. To just teach the kid
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that in place of real teaching doesn't seem
right. But maybe some kids need longer to
play with it. Some kids are never going to
really get into it. It's alright for them to
go on. We have to expose them to all kinds
of stuff. The way computers are going to be
important for them is when they have to earn
a living.

This parent had a concrete experience with the

impact of the computer in her own life and the life of

her son. She intuitively was putting the playfulness

that the use of computers encouraged with the usual

goals of education that is, learning and achieve-

ment. She tried to articulate what the relationship

was but had difficulty in stating it directly. Her

comments illuminated the intuitive nature of dealing

with playing on the computers and the unintended learn-

ing which resulted. Her son had become more sociable

since the computer served as a vehicle of conversation

and expertise for him. Her insights were markedly

different from other parents' because she recognized

the unintended effects of the use of computers and had

attempted to reconcile her observations with the in-

tended objectives of regular classroom learning.
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COMPUTER EDUCATION AT SAN ANDREAS MIDDLE SCHOOL

California is entering a new age of
information, communications, and computers,
requiring that we modernize our education and
job training systems. Our children will be
technologically illiterate unless they study
more math, science and computer education,
augmenting our traditional focus on the
"three R's" with the "three C's" Compu-
ting, Calculating, and Communicating through
technology.

-- Governor Edmund G. Brown, Jr. (1982:99)

San Andreas Middle School had computers since the

first day it opened. The first "computers" were two

teletype terminals hooked up to a large computer at the

high school. They were located in the math lab and

used mainly by a few eighth graders who knew program-

ming. A former student recalled that these "hot shots"

would get discouraged because the high school was al-

ways "pushing them off line" (taking over use of the

computer thus making the terminals stop functioning).

The high school had four teletype terminals for student

use that were associated with a math lab and run by a

teacher who knew programming. All of the teletype

terminals in the district had been funded through Na-

tional Defense Education Act which was designed to

promote the learning of math and science.

During the late seventies the machines became

outdated and use of them slacked off. Microcomputers

were coming onto the market at this time but because of



86

their high cost the school district did not purchase

any. However, in 1977, Margaret Carlson, a sixth grade

teacher at San Andreas Middle School, purchased one for

herself and brought it into her classroom to share with

her students. At first students were in awe of it

according to Margaret. With the experience of a

teacher inservice course on the teletype computer she

introduced her students to the Commodore "PET" (brand

name of the computer). She recalled:

Soon students were hanging around the
computer after school and so this was the
start of a computer club. I worked with them
-- taught them to load the computer with
programs, how to follow procedures. I tested
and checked them. There was a whole mystique
then about how to operate this machine.

During class time every student was given a turn

at the computer, one at a time. The time was limited

to five minutes and students would not allow a user to

stay longer. When two or more students congregated

around the computer, Margaret would turn it off since

she felt it "interfered" with the rest of the class.

The computer was meant to be an addition to and en

richment of her- program.

Margaret did not know how to program the computer

at that time. With her husband, Bill, she joined some

"user's groups" which met regularly to share programs

that were available for the PET. From these groups

they acquired copies of educational activities that
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were written as computer programs. These programs were

a part of "public domain software," available free to

computer users. No commercially-developed educational

software was yet on the market. Many of these programs

had flaws ("bugs") in them that caused them to function

incorrectly and to be unusable in the classroom. Two

of her former students, seventh graders at the school,

had taken a computer class at a university-sponsored

science program and showed Margaret what they had

learned. She asked them to re-program the educational

software she had collected to operate without "bugs."

They continued to provide her with help during the rest

of that year. Margaret described her involvement with

students on the computer that year as "low-key" so that

parents of students in the other classes did not feel

jealous that their sons or daughters were not getting

the experience of this new technology.

Before that school year ended Margaret approached

the principal about purchasing a PET for the school.

Mr. Clavell's initial reaction was:

I didn't have anything to do with compu-
ters then and still don't today. But I
trusted Margaret's judgment and released some
money from the budget for her. I didn't
realize it was going to be a big thing at
this school. We had a reputation for trying
new things. We've always had a healthy sus-
picion of gimmicks though and haven't jumped
on the bandwagon of every educational innova-
tion that comes down the pike.
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The new computer was put on a rolling cart and

kept in Margaret's room. Not all the sixth grade

teachers were eager to learn how to use them. So, many

of the students from other sixth grade classes came to

Margaret's room after school to use the two computers

kept there. Teachers who wanted the computer sent two

students to Margaret to receive some training on its

use before it was brought into their rooms. Over the

course of the next two years another computer was

purchased for the sixth grade department. By then,

even the reluctant teachers were asking Margaret for

some time with the computer. One formerly skeptic

teacher eventually "allowed" the sixth grade computer

in her room on a regularly scheduled basis. She

admitted:

I had a nice tolerance for the computers
until then. As I became more aware of the
possibilities of what the computer could do I
used it more and more and gradually it ended
up in my classroom most of the time.

Margaret became the librarian the next year

and she took two computers with her. Her explana

tion for this was that more students could be

exposed to them in the library since all classes

visited it. They were kept locked up at night in

the back room and were wheeled out to be used by

classes when they came in to use the library. One

former student remembered:
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The PETS were only for those who were
interested. You could use them every day at
school if you wanted to. You could get per-
mission from your teacher to go to the li-
brary and go ahead and play on them. Some
teachers would take their whole class into
the library to play on them.

During one staff meeting Margaret borrowed twelve

PETS from a local computer store and set them up for

the rest of the staff to examine. Each computer was

loaded with a different program in order to show that

computers could be used for any subject area. Margaret

recalled a limited, positive response from the

teachers:

They were not going to get one for use
in their rooms but they were willing to ex-
periment.

The next year, through her association with the

computer store, Margaret became aware of a half-price

deal on the purchase of computers for schools. She

passed this information on to an administrator at the

district office who had just returned from a conference

on computers in education. He recounted the sequence

of events from there:

After that workshop I began to realize
that computers were not a passing fad. They
were going to have more power and be en-
trenched in our society. I respected
Margaret's opinion and acted quickly on her
suggestion to get the computers. I formed a
district planning committee that included
parents, some of whom were computer profes-
sionals. They were desirous that the schools
get started in computers and helped im-
mensely.
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We proposed a three-year plan, basically
trying to anticipate costs. We took it to
the Board (San Andreas School District Board
of Education) to get them to set funds aside.
But they were not overwhelmed with the idea,
especially because of the pressure for
teachers' salaries. They thought computers
were a gimmick. We arranged a demonstration
for them and they gradually had no objection
as long as it did not become an issue in
terms of huge expenditures.

It just so happened that one of the
parents on the committee knew the owner of
CompuPro and got him to pledge matching funds
for whatever we could raise to purchase com-
puters. Our PTA assembled $13,000 but Compu-
Pro gave over $20,000. So we got the latest
equipment but didn't have anyone who knew how
to use it. In the meantime Margaret worked
out this deal with the PETS. So we were able
to put three at each of the elementary
schools, six or so at the middle school and
the rest at the high school. Margaret also
helped a lot by offering inservice training
for the teachers and students. The school
district was dedicated to keeping up with or
ahead of what was going on.

As these computers were being unwrapped from their

foam-lined packages for the opening of the next school

year, the governor of the State of California, Jerry

Brown, was signing a bill that provided twenty-six

million dollars for educating and training people in

technology. Four million dollars were allocated to

establish Teacher Education and Computer (TEC) Centers

for the training of teachers in math, science and

computer education. The TEC Center that served the San

Andreas School District provided a computer specialist

to help them write a "district-wide computer-use" plan.

The specialist commented:
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As we started planning for computer
education the first question was, "What do we
do with computers?" Writing a framework
helped to answer that question in a clear yet
comprehensive manner. As a consultant to
school districts, I have found its best use
to be in providing the "big picture" of what
to do with computers and where to do it.

The computer education plan designated San Andreas

Middle School as the place where students in the dis-

trict would learn "computer literacy" -- that is, pro-

gramming and training in applications of a computer.

By 1983 the school had twenty computers with which to

accomplish this task. Some had been purchased by a

School Improvement Program committee composed of stu-

dents, parents, teachers and administrators who had

jurisdiction over funds for improving the school.

Others were acquired through federal funds for compen-

satory education (Chapter I) and through a jewelry sale

conducted by the students. Prior to the opening of the

1983-84 school year the Apple Computer company donated

computers to 9,250 schools and every TEC center in

California. San Andreas Middle School received one of

those computers and Margaret was trained in its use at

a local computer store. She also received a five

hundred dollar grant to purchase software -- a con-

siderable increase from the fifty dollar per year

average spent previously. It was also the first year

that she purchased commercially available software

produced for educational use. Equipped with a variety
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of programs and a total of twenty computers, Margaret

hoped to improve the computer education program at San

Andreas Middle School. When reflecting on the acquisi-

tion of the computers and the gradual development of

the computer education program, Margaret stated:

I consider myself an "integrationist"
someone who believes that the computers
should be used for a variety of things. That
way they get used and don't sit in a room for
the sole purpose of programming. Programming
has its place but not all kids are meant to
be programmers. I want them to become com-
fort.ble with computers. I guess you'd call
that computer literacy but I see it more of
accepting it as part of their everyday learn-
ing for math, spelling, whatever. At least
the kids in this school know something about
computers when they leave here. They aren't
afraid of them. In fact, (with a smile
growing on her face) I think they like them!
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THE LIBRARIAN/MEDIA SPECIALIST

The role of the media professional is
going to be continually and dramatically
changing. Media may well become far more
interactive. These interactions will likely
take place not just by using the computer but
in a variety of media environments such as
simulation games and interactive television.

-- John C. Belland (1982:49)

Margaret Carlson had been an elementary school

teacher for sixteen years before she took over the

position of librarian at San Andreas Middle School.

When she assumed this role she also became the manager

of all of the instructional resources for the school.

These included books, professional journals, audio and

video machines, films and tapes, writing supplies, and

duplicating equipment. Computers had not been a part

of the library services until she arrived with the two

PETS she had been using in her sixth grade classroom.

They were in front of the book checkout counter where

students came to check out books. Many of Margaret's

daily activities centered around computers. Parents,

teachers and students came to her with questions about

computers on a daily basis and she would usually stop

what she was doing to answer their requests.

She had a quiet manner about her, usually spoke in

a soft voice and calmly proceeded through her workdays

though they were filled with constant interruptions and

demands for her time. Unlike many librarians she was a
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"teaching librarian" and took an instructional role

when classes came in to use the library. This meant

that the teachers could come and go as they wished

since Margaret had control of the class. Occasionally

her library aide would assist in conducting the library

skill lessons by monitoring the students as they worked

on library tasks. Every period of every day, save two

morning periods, was scheduled for a class to come in.

The plurality were English classes. Environmental sci

ence, math, journalism, special education and a "fu

tures study" elective were also classes for which she

took responsibility. In addition the library was used

for the computer programming class during the first

hour of the day. Her duties went beyond library in

struction and management to include primary controller

of the computers and instructional materials. The

following sequence of activities and interactions

represented a typical start of a workday in Margaret's

life:

1. Margaret arrived at 8:00 a.m. and helped
the library aide, Barbara, set up the compu
ters (carry them out of the side room, put
them on the tables and plug them in) for the
waiting programming class.

2. A student asked Barbara where a certain
book was. Barbara wasn't sure and asked
Margaret if she knew where it was located.
Margaret said, "Sure!" and walked the student
over to the section of library shelves to
show her where it was.
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3. A teacher came in looking for Margaret.
He wanted to use the videotape machine in his
class today, could he pick it up? Margaret
told him that she had to unload the tape of
the program she recorded for another teacher
before he could take it. He said, "Okay" and
told her he would come back for it later.

4. Margaret saw some students outdoors tap-
ping at the window trying to get a student
inside the library to open the door for them.
She walked over and told the student that he
was not to let anyone in. She opened the
door for the students herself.

5. A sixth grade teacher came in and told
Margaret that her class would come in for
math that day. Margaret took out cassette
computer tapes with multiplication drill and
practice programs and proceeded to load the
computers.

6. The sixth grade class came in with no
teacher in sight. Margaret started the class
by handing out ditto sheets they had used the
week before to record their progress in doing
the multiplication drill. She told them that
they would take turns at the computer. "When
the timer goes off, you finish what you're
doing and then let the next person use the
computer." She set the timer.

7. An instructional aide came in, saw
Margaret standing and watching sixth graders
at the computers, and struck up a conversa-
tion with her. She asked Margaret which
computer she should tell her son to buy for
his son. As she talked to her Margaret made
a copy of a spelling program on one of the
computers.

8. After the sixth graders left, Margaret
went out into the sixth grade hall to survey
the teachers on their spelling curriculum.
(She was on the school spelling committee and
was gathering information for them.)

9. When she returned it was time for an
English class to come in. First checking to
see that Barbara had loaded the computers
with the right programs asked her if this
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class was eligible to use computers after the
library lesson. Barbara checked her records
(no overdue books) and said, "Yes." Margaret
got out her materials for teaching the card
catalog system and began instruction once she
quieted the class. While they were working on
a card sorting task she passed among them
answering questions and reminding them to
return their cards to the main table.

10. A student who had finished with the
library task and had gone to the computers
called out Margaret's name because "the com-
puter was not working." Margaret went over
to see what the problem was and fixed it.

11. A student came in with a master copy of
the daily bulletin ("newsletter") to be run
off on the ditto machine. Margaret took it
to the back room and ran off the copies that
would be distributed to the home room
teachers.

12. Margaret went into the side room where
six Chapter I (federal remedial education
program) computers were kept and loaded a
word processing program into each of them.
As students from a special class trickled in
to the room one by one she instructed them on
how to practice their spelling words with the
computer.

13. The telephone "buzzed." Barbara an-
swered it and told Margaret the call was for
her. She was asked to host some media
specialists who wanted to see how she had
organized computers within the library/media
center. She told them they were welcome and
set a date for their visit. It was 11:00
a.m. and time to meet with a district admin-
istrator about applying for a grant to buy
some educational software.

This pace was maintained throughout the school day

and into after school hours. Often teachers dropped by

to chat while Margaret was supervising the students who

came in to use computers after school. At 4:00 p.m.

the library aide helped Margaret put the computers away
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and then went home. Margaret's husband usually came at

this time and for the next hour or two they would

tackle continuing problems with the computers or compu-

ter programs.

When Margaret described herself she used a joking

manner to reveal her awareness of the many roles she

held at San Andreas Middle School:

Oh, I'm a lot of things around here!
I'm the librarian, a teacher, the sixth grade
department chairman, an S. I. P. council
member designated as "other," the yearbook
photographer, a supervisor, a decision-maker
on computers and other equipment, a ditto
machine repairer, a research person for stu-
dents and teachers, an organizer of ma-
terials, an answerer of questions about where
things are and an introducer. Let's see --
is there anything else?

On that last item she added:

I've always been the person who brings
in the new and the strange. Sometimes it's
understood and sometimes it's not understood
but tolerated.

In comparison to other library/media specialists

who were surveyed on their attitudes toward computers

Margaret was "typical." (Smeltzer 1981:100) She had a

positive response to accepting the computer and the

role it will play in the future. But the knowledge and

experience she had in making that response was only

typical in the sense that she was one of those "grass-

roots educators who brought the microelectronics revo-

lution to the classroom" (LeCompte 1983:46). A view of

Margaret Carlson as an agent of change was shared by
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many adults around her. The following statements were

volunteered as part of general conversations about

computers:

District administrator: Due to the efforts
of Margaret Carlson the middle school has the
most advance computer program in the dis-
trict. She is exceptionally knowledgable
about the educational uses of computers.

Principal: Margaret is one of the mentors in
this school. She is a quiet mentor and many
people don't realize the influence she has
had on them and this school.

Teacher: Margaret is the one who initially
got me interested in computers. At first I
paid no attention but since we team taught
together it was hard to ignore what was going
on. I eventually got a computer for my own
classroom once she became the librarian.

Parent: Margaret and Bill Carlson helped my
son a lot when he wanted to get into compu-
ters. I have to give them a lot of credit.
If it weren't for them he'd never have one.
I was totally against it but gradually they
convinced me that it wouldn't make my son an
anti-social, withdrawn person. They have
really cared for him and served as his men-
tors.

Students were less clear on their perception of

Margaret's role in their lives. They would remember

that she was the one who taught them to program (in

summer school courses). Many of the group who came

after school would spend time talking with her and

seeking her advice on computer matters. Some of them

would stay until her husband came and would chat and

joke with him. Rarely was a student ever refused

attention or ignored by Margaret. To the students at
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San Andreas Middle School she was the librarian but she

was also the one who knew the most about computers.
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THE LEARNING RESOURCE CENTER

The Learning Resource Center is open for
students' use every day before and after
school (unless there is a meeting sched-
uled). At other times, you may go to the
Learning Resource Center either with your
class or with a pass from your teacher.
While in the Learning Resource Center you may
read, study or use many of the resources
there. All rules of conduct apply in the
Learning Resource Center.

-- From the inside jacket of the San
Andreas Middle School student folder

The Learning Resource Center was clearly marked on

the students' map of the school, but, if anyone was

asked where it was, the response would be, "Oh, you

mean the library?" This reference to the place where

the computers were kept was consistently used by stu-

dents and teachers alike. Only Margaret and her aide

used an alternate term, the acronym "LRC," and usually

only within the library itself. The library was lo-

cated at the end of the school with most of the class-

rooms. It had entrances on all four sides, but only

three were accessible to students. The fourth opened

to a supply room that could be entered by the staff

members with a key. Two conference rooms took up a

section of the library. One was used for this purpose

and the other housed six computers, a printer and disk

drives.

The library had over one hundred and fifty shelves

of books consisting of approximately five thousand
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volumes. The shelves were arranged around the peri-

phery of the library. Within the main area there were

twelve assorted round and rectangle tables for student

use. A magazine rack held twenty-five titles of maga-

zines: mainly sports, teen fashion, general popular

(Life, Ebony) and computers. Three couches and an easy

chair formed a reading center in one area. A partially

completed puzzle usually sat out on a low table in the

middle of this center. Of the six carrels available to

students, one had a typewriter with blank paper next to

it, one held paperback books, another had boxes of old

textbooks for teachers to go through and the others

were used by students for private study. The whole

area was carpeted and above the shelves hung tapes-

tries, posters, mobiles and pictures. The librarian

had put up word puzzles on the walls for students to

work on if they wished.

A counter defined the entrance to the librarian's

space and students were excluded from this area. Stu-

dents came up to one corner of the counter to check out

books. This was done on an "honor" system. Students

were responsible for writing the information on the

sign-out cards, entering their names and homeroom num-

bers, stamping the date due on the card and in the book

and leaving the card in a shoebox sitting on the coun-

ter. Margaret and her aide were usually nearby as this
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process took place and very rarely were seen reminding

a student to go through this process.

Two desks for the librarian were located behind

the counter and were usually stacked with books and

materials. Students who served as aides during the

school day were allowed into the librarian's area.

They sat behind the counter to catalogue cards. My

observation postion was in back of the counter directly

across from the aides' sitting area (Figure 2) and

behind a large, square post that concealed me from

general view. The adult library aide, Barbara, oc-

cupied one of the desks behind the counter and managed

the time of the student aides. The librarian used her

desk as a central stopping place between performing her

other duties. Teachers walked through this area to use

the supply room in the back and frequently stopped to

talk to the librarian or her aide. They freely helped

themselves to the supplies, both instructional and

material, that were stacked on shelves in the back room

or were under the counter on the librarian's side. One

corner in the back had a videotape recorder and tele-

vision on a cart. This equipment was used frequently

by teachers for showing recorded educational programs

to their classes. Another instructional aide came in

occasionally to assist the librarian with cataloging

tasks.
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1

17 17

* Adapted from
Learning Resource Center

Legend
Aldridge Folders

1 Central Computer Center 11 Card Catalog
2 Chapter I Computers 12 Teachers' Desk
3 Apple Computer 13 Reference Materials
4 Librarians' Desks 14 Wurlitzer Pianorchestra
5 CheckOut Counter 15 Conference Room
6 Observation Position 16 Library Supply Room
7 Student Helpers' Place 17 Instructional Supply Rm.
8 Book Stacks 18 Sixth Grade Hall
9 Book Racks 19 Seventh/Eighth Gr. Hall
10 Magazine Racks 20 Student Carrels

FIGURE 2
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The Computer Center

When students came in to use the library they

characteristically went to the tables with their ma-

terials or sat down on the couches. If they came in to

use computers, they proceeded to an area in the middle

of the library that was the "computer center." It was

defined by tables in a rectangular configuration with

two tables separated by just enough space to form an

entry into this "center." On the tables were twelve

computers; seven faced into the center and five faced

out to the rest of the library area. Since the check-

out counter formed the back boundary of the center,

there was much traffic from students coming in and out

to check out books. The librarian set up the area this

way for the purpose of keeping an eye on the computers

and their use. As it happened, students came and went

fairly frequently inside this area and the computers

were in constant use.

Even though on a map of the library the "computer

center" was well-defined, it was not called such by the

students. They referred to "here" or "there" when they

were speaking of the space itself. The physical ar-

rangement was not seen as a barrier to access to the

computers. Since the area was also a legitimate space

for waiting to check out books, it provided a place

"play with computers" while waiting.
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Even though the library was not the physical cen-

ter of the school, it was a central place for learning

resources not available in the classrooms. Coming to

use the library was a regular activity for students.

The location of the computers in the center made them a

focal point of the library. Thus computers were at the

center of the center for learning resources.

"Games" on the Computers

The students consistently referred to what was on

the computers as "games." If they did not know, they

would ask, "What game is this?" New users did not take

long in learning how to make the programs work since

directions were part of the introduction to many of the

games. Each computer had a different game loaded into

it. They were left on all day so each screen con-

stantly displayed writing or pictures. They made no

noise as they operated. They were never moved except

to be secured for the night and brought out in the

morning.

All of the games were considered educational by

Margaret. The programs represented a cross-section of

the variety of software available to educators. Math

programs included practice in estimation and logic

("Guess", "Hearts," "Bagels", "Caves"), multiplication

and division ("Math Facts"). Language programs in-

cluded identification of the parts of speech ("Parts of
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Speech"), spelling practice ("Spell N' Time") and vo-

cabulary building ("Hangman"). Others included lo-

cating states and capitals on a map ("States and Capi-

tals"), finding coordinates for latitude and longitude

("Latitude and Longitude") and putting a puzzle to-

gether ("Jigsaw"). A count of usage by sex indicated

males and females did not exhibit a preference for

particular programs. Average time spent on a game was

seven minutes, ranging from two to twenty minutes. The

upper range might have been higher if students were

allotted more time to play with them. The length of

time was dependent on how long the library skills

lessons took to complete since the opportunity for

students to use the computers was granted only when

they finished their assigned work.

The educational skills of the games were described

by Margaret as "problem-solving, developing language

skills, identifying patterns and reviewing facts." The

intent and actual use of the three games described

below reveal some differences in adult and student

perspective.

1. SPELL N' TIME -- Spell N' Time was designed as. a

spelling practice program. The computer flashed a

whole word on the screen and students typed the word as

fast as possible. A second chance was given for incor-

rect responses, but the syllables of the word were
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flashed in sequence this time. After a second incor-

rect response, the word was retained on the screen and

students had to type it correctly for the game to

continue. A score was kept of the students' time and

accuracy.

The company that distributed this game described

it in the following way:

Spell N' Time is a dynamic experience
which allows all students to be successful.
It makes full use of the computer's unusual
talents. Because presentation time of words
in the program is dependent on student skill,
weak students are allowed more time to recog-
nize and spell a word, while stronger stu-
dents are given less time. This permits
weaker students to feel success a high per-
centage of the time because they are cor-
rectly spelling words even though their score
may be held down because of slower achieve-
ment times.

Immediate feedback and high percentage
of success is a great motivator -- nothing
succeeds like success. Neither flash cards
nor worksheets have this ability to motivate.
You, as teacher, can motivate by personal,
one-to-one attention, but you haven't the
time, the patience, or the ability to adjust
and to keep score that your personal micro-
computer has.

When students sat down at Spell N' Time they would

look intently at the word then rush to find the letters

on the keyboard. Much time was spent looking for

letters since few of the students had their locations

memorized. Frustration with this procedure was ex-

pressed with remarks such as the following:



108

Oh, where is that letter? "J," "J."
Come on, I know you're here somewhere. (No-
tices the timer indicator in the corner add-
ing up seconds and reducing points). This
stupid thing! Come on! (Forms a fist with
her hand and pounds on the side of the key-
board). Oh, there it is! (Presses "J" and
starts looking for next letter).

(Laughing) I don't know what's hap-
pening to me today! I'm not doing very well
on this! Look at my score. Three hundred
and sixty-two. They go too fast. (A word
flashes on the screen). "A . . . bun . . .

dant." Abundant. Okay, "A." Where's the "B"
on this? (Spends a long time searching.
Turns to me.) There's no "B" on this key-
board!

The students who responded on the survey that

Spell N' Time was their favorite game gave as their

reason that it helped them with their spelling. I

quizzed one boy about this and he explained with a

shrug:

Sometimes I come across the words in it
-- like when you have to write sentences in
class and you remember a word. It's sort of
like, "Oh, I remember that word from the
game." It's pretty helpful.

2. HANGMAN -- Hangman was a visual presentation of a

popular word game. A certain number of blank lines

were displayed across the bottom of the screen for

students to guess letters that, when completed, formed

a word. The program had a vocabulary list within it

and different versions of Hangman used different vo-

cabulary lists. The lists were classified according to

difficulty. One specifically designed for students who
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spoke English as a second language consisted mainly of

nouns that had a few number of letters. The small size

of the words was supposed to make it an "easier" ver-

sion to play, but veteran players of Hangman knew that

the fewer the number of letters to be guessed, the

greater the difficulty in not "getting hung." This

fact was overlooked and both special education students

and new immigrants to the country were encouraged by

Margaret to play this game with the idea that it was

appropriate to their level of understanding. One stu-

dent liked Hangman because:

It's not the same every time. It's
always changing and I like that. I think
it's funny, too, when he (the little charac-
ter on the screen) gets hung. He cries and
and they bury him. It says, "You got me!"
and he drops down off of the thing (gallows).

3. GUESS -- Guess was a game which displayed a line

across the center of the screen with the numbers one

and one hundred at each end. The challenge was to

guess the number the computer was "thinking of." When

students entered a number the line was modified in

length to indicate the high and low range within which

the secret number was located. The following conversa-

tions around the game of Guess took place:

I always guess fifty, then twenty, then
go by tens, then fives. I'm pretty good at
it. I can get it in seven guesses. Some-
times I go lower but that's hard to do. The
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computer knows when you're doing good. It
makes remarks about how good you are. How
does it know to do that?

Steve comes up to Guess and watches two
girls play.
Steve: What game is this?
Girls: Guess.
Steve: Guess what?
Girls: This is Guess. (They giggle.)

Steve stares for a moment. He knits his
brow and shakes his head. He turns to me and
asks: What are they playing?
Marty: Guess.
Steve: I don't know. I've never seen it
before.
Marty.: (Spoilsport!) The name of the game
is Guess.
Steve: Oh! What are you supposed to do?
Marty: Guess!
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"PLAYING WITH COMPUTERS"

The computer is my friend. It helps me
learn my times facts. It is fun to play with
and I like it.

-- Written on the San Andreas Middle
School word-processing program by
a sixth grader (2/17/84)

Man's mastery of his environment has not
been the product of a grim, relentless strug-
gle for existence. Whenever we trace the
origin of a skill or a practice which played
a crucial role in the ascent of man -- we
come to play.

-- Eric Hoffer (1967:8)

There is a seductiveness about the computer screen

that is much like a television screen. One can stare

at a program on television without necessarily having

made a conscious choice to watch. For other reasons,

the television can capture one's attention: boredom,

fatigue, a desire to be passive, need for noise or a

myriad of other reasons. But the computer, even though

it shares this similarity with television, is dif-

ferent. It adds a semblance of "interaction" with the

viewer by its ability to respond to "inputs" by the

user. The screens flash a blinking cursor at the end

of a question and, when keys are pressed, respond with

messages, pictures, sounds or more questions. The

invitation to interact is thus continued. It will last

as long as the computer is on.

There are degrees of vulnerability to this se-

ductiveness. The students of San Andreas Middle School
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had the opportunity to interact with computers through-

out the school day, limited only by their normal school

routine and amount of interest. Some students made

deliberate choices to increase their time on the compu-

ters by dropping in to the computer center between

classes or coming in before or after school. Other

students displayed relatively little interest and made

no special efforts to use computers beyond the time

they had on them during their regular library periods.

But I rarely saw a student who remained totally away

from the computers. As students walked by, they seem-

ingly couldn't help themselves as they stopped at a

computer and pressed a few keys. As they talked to one

another or to their teachers they occasionally glanced

over at the screens and watched what was going on.

Adults exhibited these kinds of behaviors to a lesser

degree. There were few adults in the computer center

at any one time. But the adult role, with its at-

tendant responsibilities, did not lend itself to much

casual interaction with the computers.

There was one striking difference between adult

perceptions and student perceptions of computer use.

The adults never referred to sitting down at the compu-

ters as "playing." The students almost always did.

Only students who were in the programming class or who

knew how to program used an alternative term -- "pro-
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gram" on the computers. And "program" meant speci-

fically that -- typing in commands and creating a com-

puter program. When programming students were part of

the classes which came in for library lessons, they

returned to the using the word,"play," to describe what

they were doing when they went through one of the

educational games.

The description of the behavior, "playing with

computers," encompassed all of the student uses of

computers during the day, including their involvement

in programming. Even while programming, the students

engaged in behavior that was playful. Since only stu-

dents "played" with computers, the following data de-

scribe students' actual behavior with the computers.

The observations are organized by time sequences

developed from the different ways computers were used

throughout the day. For purposes of clarity and con-

tinuity the data begin and end with passages from my

field notes in which I take the perspective of an

unseen observer present in the library before anyone

comes in and after everyone leaves.

The library/computer center was dark as
I sat and watched one winter morning. Only
one person had been in the room since it was
locked the night before. Jim, the custodian,
came in at 7:00 and performed the daily task
of setting up the computer center. He had to
carry each computer out from the conference
room where Margaret, the librarian, had se-
cured them the night before. The ritual of
getting out and putting away the computers in
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a side room every day was eventually changed
after Margaret's husband devised a system of
cords and locks that linked the computers
together and eliminated the need to store
them in a special room. After Jim left, a
quietness hung over the room interrupted only
by the clicking of the electric clock which
never showed the correct time but kept a
consistent three-minutes slow "school time."
Voices could be heard outside followed oc-
casionally by the slamming of locker doors.
The silence in the library was disturbed by
the sound of the main doors being jiggled.
Through the windows two students could be
seen trying to open the doors. They dis-
covered they were locked out so leaned up
against the hall walls and talked while they
waited. This twosome grew into a small group
within the next ten minutes. Sometimes stu-
dents stopped and peered into the dark
library through the glass then turned around
and joined the others. Suddenly the group
shuffled hurriedly as, in their midst,
Barbara, the library aide, came through with
keys dangling in her hands. Within seconds
the doors swung open, the lights came on and
the waiting group burst into the room.
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BEFORE SCHOOL

Immediately the talk about computers began:

I want to try that program that we did
yesterday. I'm going to get it to go slower
this time.

Don't get that computer that we had
yesterday. Try to get the one with the big
keyboard.

Hey Billy! I found this real neat game
in the computer magazine that we could play.

These students were members of the programming

class that met during the first period of the day.

They staked their claims at the tables usually reserved

for them by placing their books and personal belongings

down in front of a chair. Some of them sat down at the

tables and waited quietly or chatted with their

friends.

Other students, who were not in the programming

class, came in to use the library as a place to wait

for the school day to officially begin. Some found a

place on a couch and huddled in groups of two or three

to talk or share a magazine. Others sat at the tables

with school work in front of them, trying to concen-

trate or giving way to the distractions of the activity

around them. A few students went to the library

shelves to pick out a book or magazine to read. The

talk among them was informal and not necessarily about

computers.
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Typing in a Short Program

During this time, prior to the official start of

the school day, Barbara, the library aide, started the

process of getting the computers ready for the first

period class. She unwrapped the cords, plugged them

in, turned the control switches to the "on" position

and checked each screen. Students did not offer to

help her but continued to talk among themselves while

she completed her task. She positioned the computers

so that two students could sit comfortably in front

each one. This required that some face "out" to the

general library area and it was to these computers that

the attention of students who were in the programming

class was drawn. Two boys came up; while one stood,

the other sat and began to type:

10 PRINT "Chad Smith"
20 GOTO 10
RUN

The screen showed a column of "Chad Smith" running

continuously along the left side. Writing a program to

print out names, phrases or patterns was a common

activity.

10 PRINT "Darrel was here"

10 PRINT "*****#######******"

One of the first programs students learned in the

class was how to display something. During the time

before school students practiced with this program
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varying their messages very little. Names, short sen-

tences about themselves or other students in the class,

or patterns utilizing the graphics keys were typically

made to display on the screen. As a student typed in

the commands, another would usually be standing behind,

occasionally commenting that what the typist was doing

was wrong, or telling what to do next, or just curi-

ously reading what was being printed out on the screen.

"Where Are The Games?"

Students not in the programming class did not

"invade" this territory very often. If they did come

over to the computers, it was to watch but not to type

a program themselves. Since a majority of students

were accustomed to playing games on computers, they

would not know what to type when the computer was

showing a blank screen and a blinking cursor. They

asked Barbara:

What game is this?

Is there a game on this computer?

How do you get this game to start?

Where are the games?

She explained, "We haven't loaded them yet." Not

quite understanding this, they might try words like

"run" and "list" but the computer would respond with a

"syntax error" message. Once these students realized

that there was nothing for them to play on the computer
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they would leave or go watch the programming students

who seemed to be able to get the computers to function.
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PROGRAMMING CLASS

As the clock neared 8:00 a.m. more programming

students entered and sat down at the tables nearest the

computers. Other library users came in until there

were twelve. Barbara left the computer area and stood

by her desk sorting books and cards. Margaret came in,

deposited her satchel on her desk and began to talk to

Barbara. Penny Smith, the programming teacher, entered

with her roll book tucked under her arm. While stu-

dents in her class were settling in their seats, she

took roll silently from the corner of onc of the compu-

ter tables. The computers sat unused 11-1,f pro-

gramming students went to them for their lesson. Other

library users did not touch them though they walked

past them to check out books or to go to the other side

of the library.

Sharing a Computer

After the teacher was finished with the instruc-

tion for the day's lesson, which was normally written

on a ditto sheet and handed out to students, the stu-

dents were told that it was time to go to the computers

and type in the programs written on the instruction

sheet. Since there were only twelve computers and

nineteen or twenty students it was necessary to have at

least six pairs of students. Sharing a computer was
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not desirable. As one student explained:

If you share a computer you don't get to
type in the programs yourself. And it's more
fun to do it yourself.

In order to get students to pair up the teacher

announced that those who volunteered to be partners

would get their choice of computers. During the ini-

tial days of observation only girls raised their hands

and volunteered to be pairs. They were told by the

teacher to go ahead and go to a computer. After

several days of observing this the boys began to volun-

teer more frequently until an equal number of boys and

girls were volunteering. Since the class was composed

of only one quarter girls, this meant that approx-

imately half the class was volunteering regularly to

share computers. Others in the class sat on the edge

of their seats waiting until the teacher said, "Okay,

the rest of you can go." "The rest" rushed to the

remaining computers and, once settled in the chair in

front of "their" computer, began typing in the programs

from the ditto sheet.

Choosing a Computer

The computers differ visibly only in the size of

screen and keyboard, color of screen and whether they

come equipped with a cassette tape recorder. Differen-

ces in memory capacity and age of the computer were
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unknown to the students. And yet the students had

definite ideas as to which computer they preferred.

Let's get this computer. It's better
than that one.

That computer doesn't do it as good as
this one.

At times the students were referring to computers

that were equal in every respect. Some preferences

were for the location of the computers though there was

no attempt to put the computers in the same places

every day. Students could tell you which computer they

liked but could not explain their preferences between

computers of equal merit.

Looking At Others' Screens

Once at the computers students began typing in the

prescribed programs from the ditto sheets. Whether

they sat in pairs or alone, they often observed the

screens of other students to see what was on them. At

times they commented:

How did you get it to do that?

Look at what he's got! Hey, Mrs. Smith,
look at Brad's program! (Referring to a
picture of a rocket) It's taking off with
blasters. Look at that thing go! I'm going
to make mine do that.

The unoccupied partner in a pair would most likely

be doing this kind of looking, but it was not uncommon

for the typist to stop and turn around or get up and



122

stare at another computer screen. This behavior had a

markedly different quality from the kind of looking

that goes on in regular classrooms. The students were

not competitive but very cooperative and they encour-

aged each other.

Blaming the Computer

Learning to program was a frustrating experience

for many of the students. Since a computer responds

only to commands given it by the programmer, when an

unacceptable command is given, its screen shows a mes-

sage of "syntax error." This continues until all

syntax mistakes are corrected. Even with a syn-

tactically acceptable program the operation usually is

not exactly what the programmer had in mind; seeing

the program execute in an unexpected manner was often

quite disconcerting. In cases where this occurred

students would respond both orally and physically.

They would at times hit the computer while calling it

names, then remark out loud:

This computer must be broken.

This dumb computer! Why doesn't it do
it right?

I get so mad when the computer can't
read my writing. It's not like a human. (I
chuckle at his remark.) I mean it! They
ought to invent a computer capable of human
thought. (I laugh.) What's so funny?
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Requesting Help

In the midst of a frustrating experience a student

frequently requested help. The first request usually

was made to another student. The teacher was called

upon as a second choice. This was no different from

the kind of behavior students exhibit in regular

classes. Students often will prefer not to show the

teacher that they do not understand something. The

intensity was striking, however, when the decision was

finally made to request her help. When the teacher was

summoned, it was with a raised hand and a constant

repetition of her name. Most often the "Ms." was

dropped and the "Smith" repeated at short intervals

accompanied with anxious cries of "Oh! Oh!" One boy

had a uniquely calm way of addressing this problem. He

would repeat:

"Earth to Smith!" "Earth to Smith!"
Come in Smith!

The teacher would finish what she was doing with

one student before going to the next and that meant a

long (one to two minutes) wait for a needy student.

She was seen to have authority in the subject matter

that other students did not, even though her advice may

have been no different than that from a fellow student.
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Learning to Program

A key skill in learning to program was typing in

the correct words or numbers. Students came into the

programming class and seventh grade itself with almost

no keyboard skills. Only one seventh grade student

displayed some typing ability prior to becoming a mem-

ber of the programming class. As a result, mistakes in

"programming" were most often mistakes in typing. This

difference was not recognized by the students however.

As they went through the program searching for errors,

a typical exchange was:

Jay: It didn't work. What's wrong with
it? I typed in what it said. (Types 'List'
to look at his program) There's nothing
wrong. (Raises his hand) Smith! Smith!
This program doesn't work.

Penny: Let me see your list. Okay.
Uh oh, look at your line ten. What is a
syntax error?

Jay: An error the machine made.
(Teacher shakes her head. It is a pro-
grammer's error. He stares at his line ten
which has a typing error in it) What's the
matter? That's what the sheet says. (Looks
at his sheet) See? That's what I typed.

Penny: Oh is it?
Jay: Yeah! (Notices error) Oh! Oh! I

see it now. I've got to change that to
'then'. Okay.

Actually "learning to program" involved trial and

error. When their program would not work students set

out to correct the error. They did not look for more

than one error at a time so there was a continuous

pattern of running the program after each correction to

see if that "did the trick."
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Acquiring Knowledge

However, when a program did work, whether it was

exactly as planned or not, students would exhibit signs

of pleasure with smiles or laughter. A common culmina-

tion to a successful program was to call the teacher

over to see it. The programs that were being called to

her attention were ones that were written on the ditto

for them to do; they were not necessarily original

works or anything different from what all the other

students in the class were doing. But students still

would raise their hands for Penny's attention and wait

for her to come over and admire "their program."

A shift from asking for teacher attention to

seeking peer approval occurred after students gained

some expertise. Some of this "expertise" was not con-

ventional. Students used computer-related terms inap-

propriately, for instance. At this point in their

computer education they did not know enough to correct

each other; a typical exchange of misinformation would

occur as follows:

A: How many "Ks" does this have?
B: I think thirty-six. Hey, why don't you
scroll your program so I can see it..
A: (He lists his program). Hey, that's
neat. You know, I'm going to get a modem.
Then I'll be able to break into the school's
computer (the school doesn't have a main
computer) and crash the system.
B: Oh yeah? How are you going to do that?
You don't know the password.
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A: I'll write a program to debug it. ("De-
bug" means to get the errors out of a pro-
gram.)

Erasing "Mistakes"

It was possible to make errors while working on

the computer, correct them and then run the program

again in a sequence that would scroll up the screen.

That meant that a "record" of the errors was visible to

an onlooker. Students remedied this by taking the time

to erase the error messages letter by letter. As a

result the screen would show just the program and none

of the "syntax error" or "ready" messages of the compu-

ter. Erasing these messages had no effect on the

running of the program. At first I thought that stu-

dents had the impression that it was necessary to erase

them in order for the program to execute properly. But

even after six weeks in the class students who did this

consistently were still doing it. As I admired one

student's program, she said:

Oh, just a minute. Let me get rid of
this. (Myra begins to erase the 'ready' and
'syntax error' messages from the screen.
There are four of them in all, so its going
to take quite a while. I say, "That's okay"
but she continues to erase) There, I just
wanted to do that. Now let me run it for
you.

When asked why they were doing this, they would

reply, "Oh, just because it looks nicer" or "because I

wanted to." Often they would spend a great deal of
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time getting these extraneous messages off the screen

before calling the teacher to admire their program or

to get advice.

"Prying" Students off the Computer

When programming class was over the first indica-

tion was the rustle of books being put away by other

students in the library as they picked up their things

and walked out. Students in the computer class were

usually oblivious to this and stayed at their computers

to finish their assignments or try to write programs on

their own. The teacher would announce that it was time

to go and only one or two of the students would respond

immediately and begin to get ready to go. "Going"

meant stopping whatever it was they were doing on the

computer and clearing the screen of their work. That

must have been a hard thing for students to do because

they would remain at the computers for several minutes

during the passing time and would have to be "pried"

off by the teacher. This consisted of verbal reminders

that they had to go to their next class or sometimes

the placement of her hands on their shoulders and a

physical jostling to get them to stir.

Come on. You have to get going now or
you'll be late for your next class. (Turning
to me) You know this is the only class I
have where I have to pry the kids out of
their seats when it's over. Usually they're
out the door before I tell them they can go!
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MATH CLASS

The sixth grade math program had been undergoing a

number of changes during the school year. Several

times ability groups were rearranged among teachers and

students. The students were assigned to a specific

teacher for their math education and it was not neces-

sarily the same teacher that taught them spelling,

reading, social studies or any of the other subjects.

The program incorporated three-day consecutive sessions

in the library using computers. Between the seven

teachers those three-day sessions came every three or

four weeks. When the students came into the library

for their math class, Margaret took over the teaching

role and the math teacher either corrected papers or

monitored the students as they worked. The lesson

planning was left entirely up to Margaret although she

shared her ideas with the teachers prior to the actual

teaching of the lesson.

After the programming students had left, Barbara

loaded each computer with the math program that Mar-

garet had chosen. So, as the students came in, they

were met by computers blinking the question "Hello, my

name is Pet. What is your name?" They usually did not

know what they would be doing on the computers until

Margaret introduced the lesson. When they walked in



129

they looked at the computers and if they recognized

what program was on the screen, they would excitedly

tell their companions:

Oh! We're going to be playing "Lemonade
Stand" today! Mark, let's try to get on one
together.

Oh good, that numbers game again. I'm
pretty good at it.

Are we going to play that game again
today? Can't we play something different?

Doing "Math Facts"

Mastering the multiplication tables was a sixth

grade "competency" and so, for some of the sessions, a

drill and practice program called "One-Minute Multpli-

cation" was loaded into the computers. The program

presented multiplication problems ranging from lx1 to

9x9 for one minute and kept track of how many problems

the students answered correctly. After each correct

answer was typed in by the student the computer would

show one of the following phrases:

Right on, Billy!
Keep going, Billy!
You're great, Billy!

At the end of the practice, a statement was

displayed which read:

You got 10 right, Billy. Do you want to
do another practice?

The student could choose to stop at this point or

continue. If the student responded by typing "No" the
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computer would print on the screen:

Thanks for doing multiplication facts,
Billy. See you later!

If the student chose to continue the computer

would ask for the name again and the process would

repeat as if the student were a new player.

Margaret gave each student a sheet of paper with a

chart for recording the score at the end of the pro-

gram. She divided the class in half so that there

would be one student to a computer. One half remained

at their seats working on other math activities. She

set a kitchen timer that would ring at the end of ten

or fifteen minutes. Students working at their seats

would get up and exchange places with the students at

the computers. They turned in their charts to Margaret

and she kept them until the next math session.

Choosing a Name

The first question a student received from the

computer when doing the math program was "What is your

name?" After the first few times through the program,

students did not put in their real names in response to

this question. They chose fictitious names for them-

selves or used names from figures in sports, entertain-

ment and literature:

Candy Girl (song title)
Rick Springfield (a current rock singer)
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Ricky Henderson (local baseball star)
Laura Ingalls (popular author)
Zaxxon (video game name)

The time spent thinking of a name could last more

than the minute it took to complete the drill. The

thrill for the students was to see the responses after

each correct answer with the fictitious name. They

read the phrases out loud at times and shared their

names with students near them. It was a source of

laughter for them to see an especially creative name on

the screen.

Recording and Comparing Scores

Scores displayed at the end of the program were

easy to read from a distance. Students often looked to

see how their companions were faring and told each

other their scores as they went along. When students

knew that an especially low score of their own was

going to be displayed (four to nine was considered

low), they would put their hands up on the screen and

cover it from the view of others. The statement even-

tually disappeared from the screen and so they did not

cover it for more than fifteen seconds. However, I

noticed that after doing this students recorded the low

scores on their charts. I never saw the students make

up a score or exaggerate a score. The reporting was

apparently honest. A student might "neglect" to

write a low score down at times but not often enough to
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be significant. Since the drill lasted for a minute

scores were being displayed regularly and students were

asking "What'd you get?" or were announcing their

latest score.

Playing "Lemonade Stand"

Sometimes students played "Lemonade Stand" for the

three-day math sessions. Lemonade Stand was one of the

first simulations to come on the educational market.

It had been around since 1978 and various programmers

had modified it so multiple versions existed. It began

by providing students with money to start a lemonade

stand. Students were responsible for buying supplies

and determining prices for selling lemonade. A variety

of factors were included such as temperature, price

increases and customer demand. Students made decisions

from week to week and a tally of their profits and

losses were displayed as they went through the program.

The objectives of Lemonade Stand were stated as

follows:

Lemonade Stand is one in a series of
simulations designed to permit explorations
of elementary concepts in economics. Through
trial-and-error experimentation, students
should become more familiar with the basic
economic concepts behind the operations of a
simple business, including the vocabulary
and arithmetic in, and relationships among
advertising, profit, price, expenses and
assets.
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Margaret organized the students so that they were

in groups of two or three per computer for this simula

tion. As students went through the program, which

extended for ten or more simulated "weeks," they talked

to one another about what they were doing.

We have ten dollars. The temperature's
in the eighties. Ohhh.

Get two bags of sugar. They're five
pound bags.

I don't think we need any. (Presses
"return" button)

You ruined it, dork. You messed it up.
Now you've got to do it again.

Charge about five cents. No, seven
cents. No, ten cents. It's hot, remember.

Oh, this is great! Everybody's buying
it!

Wait, John. Charge twenty cents. We
would've made more money last time if we did.

Lemonade! Lemonade! Come get your
lemonade here!

Wait. We ran out of cups. You stupid,
that was our last week.

Don't get any signs. Signs are stupid.
Why would anyone buy advertising signs?

Now today we've got to make some money.
My turn, my turn.

Make thirtyfive glasses and sell them
at fifteen cents a piece and get three or
four signs.

No. (Pushes other numbers) There. Now
let's see if we made any money. (Watches as
screen tallies up profit) Hey! We made one
'dollah!'

Figuring Out "Number Series"

Other math sessions were spent playing "Number

Series." The Number Series program was described in an
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accompanying brochure as an "I. Q. Builder." It had

students practice a common kind of question found on

intelligence quotient tests. Students were asked to

discover a pattern or "rule" that determined the way

numbers increase or decrease in a series. When a line

of numbers was displayed on the screen such as the

following:

3 7 11 15 19 23 ? ?

The question would follow:

The next two numbers are:?

To a correct answer the computer briefly showed

the statement:

You are correct!

and went on to the next number series problem. To a

wrong answer the computer showed:

No, try again.

After two wrong answers a hint was included with

the statement. After the third mistake the computer

displayed the answer to that problem and went on to the

next. At the end of the program the computer printed

the total correct the students received and indicated

how many problems they had attempted out of the total

of twenty-five possible:

You did xx number series and answered xx
on the first try. You didn't try all 25
problems in this lesson. To repeat the les-
son, type 'run.' Maybe you should try this
lesson again, xxxxxx.
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Students were grouped into twos and threes for

this program and the following comments could be heard

as they went through the program:

What about the nines?
Nine is every other one.
Plus two . . plus two. Shall we try

nine?
Oh yeah. What's forty-two minus nine?

This would be minus six, minus seven,
minus eight. Thirty-four.

Eight, nine, ten. Uh, uh, uh. No zero.
You do it for a while. You do it to

ten. I'll do it to twenty.
Alright. One times one is two. (Laughs)

One times one is one. Plus two . . . plus
one . . .

Just write the wrong answer and it gives
you a hint.

Thirty-one.
Are you sure?
Yes, I'm sure.
(Types in answer) Oh my god. I don't

understand that. Double the first one. Plus
one. How do you write 'double?'

it

(In unison) Three, two, three, two.
So it'd be . . . Tell you what. You do

Okay. Type in the answer. (Says answer
out loud as she types it. Looks up at
screen) It's alright! Oh wow, that was
good.

It's alternating. (Reads script on
screen) 'For alternating, every other number

' What should I write?
Come on. Let me do it. I like writing.
Is it eighteen? Yes. I'm positive.
It's eleven. No, twelve. I think it's

twelve. (Types in twelve) Eight! Eight?
(Thinks a while) Alternating, that's the
key.

(To Margaret) How do we write this
down?

Yes? (Comes over) Okay. Ummm, so it's
alternating. So your first pattern would be
plus one. That repeats, so just write
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eighteen. Then it goes back to alternating.
Ah, but it doesn't, does it? It puts
eighteen for whatever the next number is.
It's eighteen. (As she leaves) Oh, that's a
tricky one.

Wait. Look. You missed a seven right
here. Okay, it would be seventeen, eighteen.

(Types in answer) What? (Reads off
screen) 'Extra ignored.'

Oh, you dummy. What'd you do? Why'd
you do that?

We must be on a dumb computer. It's not
doing it right.
No, Curt! Hit 'run.' Start over.

(Types 'run') Oh good.

What's the answer? Just a minute!
Oh. So wait. Right here it's twelve..

Yeah, twelve here and . . . Look, type
twelve.

Yeah, but look at that. Wait. Hold it.
Plus three. So it'd be eighteen and four.

Four? How about five. It's plus one.
Where? (Friend shows him) Oh.
That doesn't make sense. Okay, it says

seven and four. We didn't get seven because
it has something else. How could it be
seven?

Put in the wrong answer and get the
rule. (Types in same answer as before) I

don't get it.
It was seven and it was four. Sheesh.

This is hard.
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BETWEEN CLASSES

The location of the library made it an ideal place

to go through to get from one hall to another. Mar-

garet had made the rule that the library was not to be

used for that purpose but it was difficult to enforce.

Since at least one class was in the library each period

and up to twenty additional students could be there at

one time, just who was coming and who was going was

difficult to determine. In fact, the only time it was

possible to enforce the rule without fear of false

accusation was when a class failed to show up or when

the library was not scheduled for student use. Then

the few students who came in and out were obviously

either there for the purpose of doing something in the

library or were cutting across to the other hall.

During these between-class times the computers got a

fair amount of use. Students either came in to use the

passing period for some time on the computer, or, as

they were walking through the library, they would stop

and use the computers. In what was supposed to be a

five-minute time span the between-class use of compu-

ters could spread to as much as fifteen minutes.

Punching the Keys I

As students walked by the computers they would

stop and punch a few keys. Most of the time they were
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nonsense keys like "jjj" or "23456." Since a computer

would be sitting there with a blinking cursor usually

at the end of a question, it would take what the stu-

dents typed as input. But the students did not stay

long enough to watch the results of what they had typed

in. They would keep on walking and, as they passed by

the next computer, would punch some keys on that one

too.

Putting in Names

Often the computers displayed the question com-

monly put at the beginning of a program, "What is your

name?" Students, seeing the blinking cursor, would

stop at the computers and type in fictitious names or

the names of their friends. The names remained in the

computer memory and were used in the next run through

the program. Thus, the next student who sat down at

that computer would have that name showing on the

screen when the computer displayed a statement with the

name attached to it. Students in the passing period

who entered the name would not be around to see this.

Doing a Quick Game

Some of the computers were left with a program

partly finished. On the screen a question usually

would be left unanswered with a blinking cursor waiting

for an answer. Students, during the passing periods,
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would sit down and answer the questions and complete

the program. Those who knew howto start the programs

from the beginning would sit down and go as far as they

could in the available time.

Disregarding Time

With no indication of an end of a period except a

watchful eye on the library clock or watches, students

were expected to get themselves to their next scheduled

class on time. Those who had come into the library for

a quick game or to type graffiti and the like could

easily lose track of the time as they became involved

in their endeavors. The adults in the room sometimes

took the responsibility for reminding students of their

duty to get to the next class on time but, lacking

that, a student could remain at a computer for up to

fifteen minutes beyond the end of passing time. Once

students realized that their time on the computers had

caused them to be late for class, they would grab their

materials and rush out. When asked if they faced any

consequences for being late because they were on the

computers, students stated:

No, I don't get into trouble. It de-
pends on the teacher, though. But I can get
away with it most of the time.

When I tell her (his teacher) that I was
at the computers she laughs because I'm al-
ways there. She calls me "Danny" after that
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guy on the television show whose a real com-
puter whiz. She calls me "Whiz" too, but I'm
not. I just like computers!

Graffiti

Seeing the blinking cursor on the screen waiting

for input, some students typed in phrases or words

similar to graffiti found on walls. This behavior took

place most often at times when the computers did not

have educational programs in them and were blank

screens. After hunching over or sitting down, the

typists would take a last look at what they had written

and then dash out of the library. The graffiti rarely

contained obscene words and were mostly written by

boys.

George was here.

Mr. B (a-teacher) is a gennius (sic).

Chris is awsome (sic).

Whoever touches this screen will turn
into a Marsha. AAAAARGH.

Brent loves Janice.

Some graffiti were more complicated because

they required the reader to answer questions:

What time is it?
Great time for chocolate cookies!

What is your name?
Oh, that's a terrible name!
(Which was changed by one user to:)
Oh, that's a lovely name!
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Waiting in the Library

Teachers sent students to the library to get sup-

plies, have Margaret run off a ditto of the newsletter

or check out a book. The students who were sent were

left alone. As they waited they would sit down at a

computer and go through a program or finish one that

had been started. The computer seemed to attract them

to the degree that they would find excuses to hang

around.

Oh, go ahead (to Barbara who is getting
something for Josh). Take your time. I

don't mind. (He wanders over to one of the
machines and starts playing it.)

Barbara brings the requested material
back and says "Where'd Josh go? I nod in his
direction. She takes the stuff over to him.
He thanks her and continues to play.

Even when they had the desired supplies or book in

hand, they would return to the computer on which they

had been playing and continue with the program. The

adults never commented about this behavior. The stu-

dents would eventually leave after completing a program

or becoming aware of the time. Students who came into

the library for instructional time with teacher aides

and had to wait would also sit at the computers and

play until the aide appeared. They sat there even when

she came in and usually had to be "pried" off the

computers by her.

Aide: Come on, come on, Ming Chu! You're
supposed to be over here with me. (Ming Chu
does not look up but keeps typing on the
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typing program. She slowly starts to push
her chair back but keeps her hands on the
keyboard.) Ming Chu! Get over here! We're
waiting for you! (The aide disappears into
the side room where the tutoring takes place.
Ming Chu gets up from her seat. As her
attention is broken from the typing program,
she begins to walk over to the room. She
passes by several "inviting" computers. She
pauses and punches the keys of one of them
for a while. She goes to the next one and
does the same thing. It has been a full two
minutes since the last reminder from the
aide. Suddenly Ming Chu runs away and slips
into the side room.)
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LIBRARY TIME

Of the twenty-two sections of core classes,

twenty-one had a library lesson once a week. Margaret

took over each class and conducted a lesson related to

library skills. One of the library rules was that a

class had to have turned in or renewed any books

checked out in order to use computers during their

library time. If one student was remiss, the whole

class was barred from any use of the computers. As

students entered the library for this kind of a period,

they would ask, "Do we get to play with computers

today?" Barbara would check her records and call out

the names of those students who still had books checked

out. In most cases students who prevented the class

from using computers for this reason were subject to

complaints from many members of of the class.

Thanks a lot, Mary. We don't get to
play on computers today because of you.

(Punching Sally on the arm) This is the
second week we haven't gotten to play on
computers. Stupid!

"Making a Beeline"

When the library lesson did not take up the com-

plete period, the time left was used for playing with

computers, looking at books and magazines, talking to

each other or watching what others were doing. If the

lesson was conducted so that the class as a whole
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finished at the same time, Margaret would complete the

lesson and announce that they could do what they

wanted. Students eager to use computers would usually

be perched on the edge of their seats with their eyes

focused on a particular computer. When it was clear

that they could get up from their seats, they would

rush to get a seat in front of the computer they

wanted. Others who were not as quick would take posi-

tions behind the users as if forming a line. This

behavior could become disturbing to the teacher and to

Margaret at times. To prevent the crush of students to

the computer area, she would say:

We're going to call people up to the
computers one by one. So making a beeline
isn't going to get you anywhere.

If sufficient time was left (twenty or thirty

minutes), Margaret would set the timer for about ten or

fifteen minutes and announce that when it rang it would

be time for the others in the class to have a chance at

the computers.

Clustering

Students who had not been able to make it to a

computer would cluster behind the users and watch as

they played. Usually two or three would stand behind

the chair of the student and watch the screen as she or

he played the game. They might comment on what the

student was doing or just stand and watch quietly.
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This clustering behavior occurred every time computers

were used. A perusal of the computer area at any time

a class was in process would reveal at least one group

of students clustered around a computer. These clus-

ters were sometimes broken up by Margaret. She would

recite a rule that standing in the computer area is

considered "using" computer time and "violators"

risked losing eligibility to use a computer when the

timer went off.

Sometimes a cluster could grow to as many as seven

onlookers. Varying degrees of participation by "ki-

bitzers" would be exhibited: silent observing to total

involvement with what the user was doing by giving

advice, reacting verbally or physically, or reaching

over to type in answers.

Punching the Keys II

As a student went through a program, there would

be pauses where the student might reflect on a response

or look over the keyboard for the desired keys to type.

It was common for an onlooker associated with the

student (a friend, a member of the same class) to reach

over and type in the answer for the student without

being asked. This behavior was sometimes due to the

ability of the onlooker to spot the desired keys more

quickly than the user. At other times it happened that

the onlooker knew the answer and the student had not
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yet figured it out. Such behavior could happen when

the student user was audibly questioning what he or she

should do. Instead of telling the student what to do,

an onlooker would type the answer. This would be met

by gratitude, indifference, or upset on the part of the

user. This behavior was not limited to the students.

Adults would engage in punching the keys themselves

rather than stating an answer. My own experience and

the verification of other adults indicated that the

compulsion to intervene by directly typing was hard to

resist. This intervention could turn to interruption,

when one student would reach down, punch in the answer

and thereby provoke the student user.

Talking to the Computer

As students went through programs, there would be

statements displayed on the screen demanding a re-

sponse. The student would put in "yes" or "no" or type

the spelling word asked for, or give an answer --

whatever the program needed. Sometimes a dialogue of

sorts would start. This consisted of reading what the

computer was displaying at the time and then responding

with a oral comment or answer.

(Frances sits down at computer and reads
aloud) "Do you want to play?" (Talking to
the computer) No, I don't -- (facetiously)
that's why I sat down at this computer.

(Reading directions to "Bagels") 'Pico
means one digit correct but in the wrong
place.' Okay, so it's in the wrong place.
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I'll try two, three, three. (Reading)
'Digits don't repeat in my number, dummy.'
Dummy! Oh well. So it's got a three in it
somewhere. Hmrnm. How about two, three,
four. (Reading) 'You've got it. ESP talent.'
Looky, looky, Mr. Hopworth (Classroom
teacher). Come look at this -- ESP talent!

Using the Computer Unobtrusively

When a class was not allowed to use computers

because they had not accounted for all their library

books, students would find ways to get an opportunity

to play with the computers unobtrusively. While

Margaret, Barbara and the teacher were paying attention

to something else and not watching what was going on

around the computer area, a student would sit down and

play on a computer. This was possible because the

computer made no sound when it is running through a

program and the student could type in responses quiet-

ly. Students would usually choose a computer that was

facing out toward the rest of the library tables.

Then, as they would pass by a computer, they would stop

and type in responses. Even when adults were aware of

a student doing this, they would not immediately stop

the behavior. The students could usually continue for

up to five minutes without being told to leave, and

when they were, it was never with a harsh tone of

voice.
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Shopping for a Game

When a class was not using the computers heavily,

some of them would be left vacant. At such times

students would "shop" for computers, that is, go from

computer to computer until they settled on one that

they wanted to play. Since each computer held a dif-

ferent game, the student would be choosing from among

games and not computers themselves. Students would

walk slowly past the screens, stop at one and type a

few keys and if it interested them, sit down and play.

They might stand and play for a short time then go to

the next computer, look at it, tap a couple of keys,

leave and go on to another computer until they found

the one to play.

Learning to Type

One of the regular library lessons taught by

Margaret involved learning to type on the computer

keyboard. Seven of the computers were loaded with a

beginning typing program and after Margaret had the

students practice the "home keys" on a paper copy of

the keyboard, she selected students one by one to go

through the first lesson of typing. When a class was

barred from using the computers because of the return

book rule, these computers were still available because

"they were part of the library lesson," according to

Margaret. Students who finished the first lesson were
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asked to relinquish their computers to those who were

waiting for a turn. The program asked for the stu

dents' names and at the end of the lesson provided a

letter score for their typing abilities according to

the number of mistakes they made. Students soon

realized that if they made no mistakes they would get a

statement that said:

Congratulations, Billy! You got an A+
since you did not make any errors. You are
ready for Lesson Two.

When students first experienced that, they would

read it out loud and call it to the attention of the

librarian. They expected that they would get Lesson

Two right away. Since fulfilling that request involved

reloading the computer, Margaret told them to go

through the first lesson again.

Students discovered that it did not matter to the

computer whether you used the correct fingering as you

typed and often would go through the program again

punching the keys with the most convenient fingers.

The score displayed would be an "A" if there were fewer

than three errors, soon, getting the "A" became a goal

of going through the program. It did not matter what

fingers were used. Students set up speed competitions

between themselves to see who could "type" the fastest

without making many errors. At this time fingering was

not important, only speed and accuracy. Less "serious"
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competitions took place as in the following vignette:

(Two girls are laughing as they practice
the typing program. Both are using the wrong
fingering.)
Carol: Look what it's doing. This thing is
messed up. (Reads off screen) "Zero words
per minute!" (Both girls laugh at this. She
reads some more) "Thirty-five strokes
missed!" (They double over in laughter).
Zondra: Let's have a race! (The two girls
start the next section at the same time. As
they "type" they are laughing and giggling
and trying to go fast -- using the wrong
fingering. They compare "scores" at the end.
Both got zero words per minute. They howl
over that. They continue to laugh and tease
one another as they both try more typing
practice).

The computer's use of the students' names was a

constant source of amusement to them. The typing pro-

gram integrated the students' names into the instruc-

tions and the wrap-up. The limitations of this tech-

nique can be seen in the following "dialogue:"

(Sam is at the typing program laughing
uproariously. I walk over and ask him,
"Why?")

Sam: Oh, computers are so weird. The
computer said, "I'm so awful with names, can
you tell me your name again?" And so I
typed, "Yes." And it accepted it as my name!
(Reading from the screen) "Hello, Yes! Wel-
come back to another lesson of typing!"
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AFTER SCHOOL

Each day after school Margaret offered special

activities organized around the computers. On Monday

students could cooperate in designing a calendar using

the computer; on Tuesday, learn beginning programming;

on Thursday, do advanced programming on their own; and

on Friday, play computer games. Since Wednesday was

the weekly staff meeting after school, the computers

were not available to students. Students had to sign

up to be a part of the calendar and programming

classes. In order to play computer games students were

required to bring in a newspaper or magazine article

about computers as their "ticket." The school day

ended at 3:10 and after school computer use would last

until 4:00 or 4:15.

Meeting at the Computers

About twelve to twenty students would come regu-

larly after school to use computers. They would come

into the library at the time school was finished and

sit at the computers or work at tables in the library

on days they did not use computers. Other students

came in after school to use the library as a place to

do homework before going home or while waiting for

parents to pick them up. Some members of the after

school group were obviously separate. One clique of
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female Asian students met regularly and spoke to one

another in a Chinese language. As some played on the

computers, others might do school work or visit at the

library tables. The majority of the after school users

were boys. They would come alone or in pairs and sit

down at the computers and play with them until asked to

leave by the librarian.

Being a Member of the Programming Club

By signing up for the after school programming

club, students could learn to program before the

seventh grade when it is offered as an elective course.

Of the nine students, seven were sixth graders and two

were seventh graders. Margaret was the instructor for

the students and she would wait about ten minutes for

the students to trickle into the library before she

began her lesson. Students who were at computers but

not a part of this special "class" would be asked to

leave or move to computers not being used. The pro-

grammers would turn the computers off and on again to

erase the existing educational programs from the memory

of the computer. They faced a blank screen and were

ready to be told the secrets of programming. Margaret

would give instructions and walk around checking each

student's work. The students would talk to each other

as they experimented with their new knowledge and com-
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pared results of their experiments. They would laugh

often at their work and poke fun at each other's mis-

takes in a friendly manner.

Being an Advanced Programmer

One of the requirements for being a part of the

Monday computer calendar project was that the student

already knew something about programming. On Thursday

use of the computer was for students knowledgable about

programming also. No test of knowledge was made; just

a statement by the students as to their background was

required. It turned out that the advanced programming

group did not have regular members in it and, as a

result, many of the calendar-making students showed up

on Thursdays to use that time for working on their

designs. Margaret told them that they were to choose a

month for which to design a picture and she would save

them on cassette tapes so that they could be retrieved

and refined until completed. The pictures would be

printed out on a printer and duplicated to make a

calendar to sell at Christmastime. Students chose

their months and planned their pictures. Students

wishing to use computers for other reasons were asked

to give up their computers so that these students could

work on their designs.
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Playing Games

On Fridays Margaret offered the games of "Dungeons

and Dragons" and "Snakes" to those who wanted to play

them. During the week students would come in and ask

if they could play those games and Margaret would

remind them that game day was Friday. Before the rule

was established that a student had to bring in an

article about computers in order to be permitted to

play the games, about thirty students, mostly boys,

would rush into the library after school, claim a spot

in front of a computer and chant that they wanted one

of the games. It took some time to load in the games

so there would be quite a wait for the six different

boys who all wanted the same game. They would then

decide among themselves the order in which they would

get the games.

I get to have "Snakes" loaded in after
him because I was here second.

No, you weren't. I was. I was sitting
here before you came in.

Yeah, but you didn't say that you wanted
"Snakes" so I get it next.

(To the librarian) Mrs. Carlson! I

asked for "Snakes" right when I came in,
didn't I? Don't I get it next?

The process of deciding who came next meant th.e

boys argued and then agreed on an order. Latecomers

were vociferous in their disappointment at not getting

a computer and negotiations would be made to play with

another person or to take over a game when one was



155

finished. Once everyone had a game the topic of con-

versation became a comparison of scores. Since the

scores could get into the millions, the students would

enthusiastically report their scores to their friends

or the group as a whole and challenges would arise as

to whether this was the current record or not. As the

time drew near for the computers to be put away Mar-

garet and Barbara would have to continually repeat that

it was time to go and would be met with replies like:

Oh! Just one more minute! I have to
get some more hit points and then I can slay
the dragon!

Don't make me go just now! You can't be
serious! I'm right in the middle of getting
the biggest gold treasure of my life!

Once the rule was enforced that bringing an ar-

ticle would guarantee a computer for games, students

were less boisterous on Fridays. The number of stu-

dents dwindled to about ten who would remember to bring

in an article. Some students would carry six or seven

articles and have them on hand to share with a needy

friend or to use themselves from week to week. One

group of Asian girls who had not participated in the

after school games prior to the rule, regularly met at

the computers on Fridays, handed their articles to

Margaret, and asked for "Lemonade Stand" as their game

of choice. Only one or two other girls would be a part

of the Friday after school group.
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"Hanging Around"

The one or two students who managed to prolong

their time on computers were asked to help Margaret and

Barbara carry the computers into the side room. The

students would do this willingly and chat informally

with the women as they did it. Students who stayed had

a joking relationship with Margaret and Barbara and

this was the time that teasing references would be

exchanged. Conversations about the students' personal

lives also took place among them. The husbands of the

two women came at this time and the adults usually

talked and joked for five or ten minutes. If students

were present Margaret's husband, Bill, struck up con-

versations with them and entered into joking relation-

ships immediately. Students seemed to like this and

deliberately "hung around" after school waiting for

Margaret's husband to come.

Barbara and her husband have left and
the library was empty except for Margaret and
Bill. Bill asked Margaret what she had for
him to do that day. Margaret responded,
"Same as before." He got out his tool kit
and went to the back room where "sick" (bro-
ken) computers were sitting. Margaret pre-
ferred having Bill fix the computers because
the district repair shop was not equipped to
handle them. The wait for a computer to be
fixed could run into months as it was sent
out to commercial shops for repair. So Bill
contributed his talents to the school and
kept the computers in working condition.
While he tinkered, Margaret went through the
piles on her desk. After an hour of uninter-
rupted work Bill began putting his tools
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away. "Time to go?" he asked Barbara.
"Yes, I guess so," she said. They locked
each of the doors and turn out the lights
when they left. It was silent and would
remain so in the library until it was time
for the computers to be brought out into the
center again.
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CHAPTER III

COMPUTERS AND LEARNING

The important thing to remember is that
education has to derive its objective in
terms of what our society needs, and what
young people need, and then the problem is:
How will these technologies help us do the
job? This is so, rather than the other way
around we've got the technology, now how
can we provide the education that will fit
the technology?

-- Ralph W. Tyler (1983:10)

The sign of a good ethnography is that it must

relate to a good anthropology (Wolcott 1975:115). The

cultural interpretation of the impact of computers in a

school involved anthropologically making sense out of

the data. I attempted to "make the familiar strange"

while I gathered data by controlling for what I "knew"

about computers as a user myself and as an educator

who "knew" what went on in schools. "Making sense" of

the data involved imposing organizers from the outside

-- the etic categories of intended and unintended

learning. Both of these categories may be subsumed

under the concept of enculturation. My approach was to

find out what messages were being transmitted and to

identify the intended and unintended learnings taking

place. In order to understand better the connection

between intended and unintended learning the concepts

of manifest and latent functions were applied.
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Manifest Functions

The manifest or intended consequences of using

computers in the school were expressed by the adults in

the school, the community and the society. Their rea-

sons for supporting computer education were based on

concerns for accomplishing certain goals. They wanted

their children to be successful in the culture and felt

that knowing how to use computers was essential. They

thought that students could achieve curriculum objec-

tives through the use of the computers. The manifest

functions were perceived by the participants and were

articulated in their statements and their actions.

Latent Functions

The unintended learning from using computers in

the school were latent or unforeseen functions. Since

these consequences were not perceived by the members of

a group, or even by an untrained observer, my task was

to uncover the latent functions and shed light on an

otherwise unilluminated area. Educational anthro-

pologists of Malinowskian tradition have paid more

attention to the positive functions of cultural prac-

tices than to the negative functions (Parsons 1959;

Burnett 1969). Cultural interpretation according to

these functionalists cast the cultural system as an

integrative whole in which the function of the parts
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contributed to the maintenance of the larger system

(Hansen 1979:61).

The utility of Robert Merton's concept of latent

functions is that it separates the objective con-

sequences of cultural practices which are common knowl-

edge to the participants from the unintended con-

sequences which may depart from "common sense." In

fact, each aspect of culture has manifest and latent

consequences which may or may not be beneficial to the

system. The cultural interpretation of unintended

learning involved taking the multiple and frequently

conflicting functions into account.

Focus on Unintended Learning

Since the purpose of my study was to try to ex-

plore more deeply the unintended aspects of encultura-

tion, emphasis in the cultural interpretation was

placed there. Through the technique of observation I

was able to concentrate on the latent learning demon-

strated by the students. Focusing on the learner's

perspective required developing a tool for analyzing

their attitudes and behaviors. In the section on unin-

tended learning I propose a "continuum of unintended

learning" which incorporates more precise terminology

regarding the latent functions of enculturation.
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Cultural Interpretation

In an anthropological perspective of American

education the context of the school has been a central

concern. The concepts of cultural transmission and

enculturation can provide educators with understandings

of the processes at work in the classroom. Further

refinements in identifying intended and unintended

learning can help educators to explain some of the

consistencies and inconsistencies that exist in any

instructional situation. The final section of this

chapter encompasses the insights provided by these

concepts as they relate to using computers in the

school.
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LEARNING

We don't have to worry about how to get
computers into people's lives. What we do
have to worry about is how we can influence
the way in which they are used and what the
relationship is between the computer and the
evolution of the public school system. I
think the presence of the computer, both in
replacing formal learning by informal learn-
ing, and, insofar as the computer itself can
be a teacher, may be able to do formal in-
struction very effectively.

Seymour Papert (1978:281)

Intended Learning

The manifest functions of placing computers into

San Andreas Middle School were twofold. The intention

in each of the following statements of intended

learning was clear to the transmitters. The sentiments

expressed were shared by a majority of the transmitters

accompanied by varying degrees of importance.

1. COMPUTER LITERACY -- "Knowing about computers is

necessary."

While he was at University of California's Law-

rence Hall of Science, Dr. Arthur Luehrmann coined the

term "computer literacy" and defended it as an es-

sential component of the school curriculum (Luehrmann

1983):

Computer literacy means learning how to
use the computer and learning to use the
computer means learning to think. Students
learn to organize their thoughts, how to find
problems in their thinking, how to perform
experiments, develop a theory about what went
wrong and repair it.
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In the eyes of the adults computers were im-

portant. The use of the computer in the school was

perceived with an enthusiasm that did not seem to

require evidence tied to academic achievement. Like-

wise, the notion of "computer literacy" was regarded as

a good thing even though few could describe how it was

good in terms of educational outcomes. As one parent

tried to express it:

I think it's important to become compu-
ter literate. My boss is convinced that
computers will be in all of our lives and
that students will need that training. It's
important not only to have some knowledge of
computers but to understand the terminology
and to be able to deal with it in everyday
kinds of transactions.

Her opinion was constantly being reinforced by

communications media and commercial interests. A

source of insight regarding the intent of these par-

ticular enculturators was summed up rather emphatically

in an advertisement sent through the mail by one compu-

ter store:

Buy a computer or die!

Local, state and national education agencies also

sent messages communicating a sense of urgency regard-

ing the necessity of becoming "computer literate." The

"Computer Planning Committee" in the San Andreas School

District reflected the high priority computers had on

the instructional agenda:



164

The intention of the committee was to
make sure the San Andreas district is capable
of providing all students at all grade levels
with access to microcomputers. Committee
members believe that microcomputers are an
immensely important tool for learning for all
children and that knowledge of computers will
provide unparalleled career opportunities to
secondary students. Conversely, the student
who does not know computers will be dis-
tinctly handicapped in the job market of
tomorrow.

The California state legislature approved a bill,

AB 3194, to provide companies which gave computer

equipment to California public and private schools with

a tax credit of twenty-five percent of the fair market

value of the donated equipment. This prompted the

Apple Computer company to launch a program called "Kids

Can't Wait" that offered free computer equipment and

training to all California public schools and non-

profit private schools with an enrollment of one hun-

dred or more students. All of the San Andreas schools

took advantage of that offer and in August Margaret

received a letter from the company with the following

message from its chairman:

We are in the midst of a revolution that
is of the same magnitude and power as the
Industrial Revolution of the nineteenth cen-
tury. It is changing our society, our
skills, and the character of employment in
the United States. To maintain America's
technological leadership, we must begin
training students of all grade levels in
today's computer technology. If we do not we
risk producing a generation of Americans who
will be both non-competitive and non-literate
in the information society now evolving.
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The Congressional Record revealed that as early as

1977 leaders at the national level were taking the

existence of the computer seriously. In a hearing on

"Computers and the Learning Society" the chairman of

the Science and Technology Committee (CST 1978:2) de-

clared that:

Technology -- in the form of marvelously
advanced computers -- can play a significant
role in better educating our children and
young adults.

2. INSTRUCTION "Computers are for learning."

The computer was seen by the teachers as an educa-

tional tool that should be used for teaching. They

generally accepted that computers enhanced learning.

All of the teachers may not have responded on the

survey given by Margaret in January that they were in

favor of using the computer in their classrooms, but

they all indicated that they felt the computers could

be used for instructional purposes. There were a va-

riety of viewpoints about its role in teaching students

as was suggested by this dialogue between two teachers:

A: I think the computer ought to be used
more for teaching the kids problem-solving
skills. Look what they are doing when I
bring them in for "Lemonade Stand." It's
great! They talk and discuss answers with
each other. . .

B: Yes, but you can't do that every day with
the kids. It'd get to be too much. And what
would you accomplish anyway? Where are the
math skills?
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A: What do you mean? Isn't problem-solving
one of the skills on our list?

B: Yes, it is. But I mean the other skills,
like division facts, multiplication, you
know. I think the computer can be used for
that. I can get my kids to do their math
facts a lot longer on the computer than I can
in class. I'll have to admit that it sure
looks more like fun when they do it there
than when they do it in class!

The librarian said that:

Computers can be effective tools for
instruction in math and spelling and the
like. For example, on the Milliken Math
Series they are going through stages of
harder and harder long division problems.
They have to think to figure out what answer
to type in and when they're wrong it goes
back and shows them how to do it step by
step.

When teachers brought their classes into the li-

brary the computers were there for learning. They

encouraged their students to use them to improve their

skills in math, spelling, typing, and other areas. The

research on computer assisted instruction, as I re-

viewed earlier, indicated that the computer was no more

and no less effective than other methods in teaching

skills. So the students were not necessarily becoming

better spellers or better mathematicians simply by

using the computers. That is not to say that learning

was not taking place. The students said that they were

learning during their time on the computers. They gave

reasons for "Math Facts" being their favorite game

because it helped them "learn" their math. Their
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statements regarding learning on the computer were not

necessarily tied to the content "learned" but to the

way the content was learned:

This ("Math Facts") is sure a lot more
fun that doing it with a pencil. I go a lot
faster, too.

I like learning my spelling words on the
computer. Look at the pattern I made! (She
had typed her words with an increasing left
margin so that they were displayed in a list
descending diagonally rather then straight
down vertically.)

"Continuum of Unintended Learning"

Traditionally, educational anthropologists have

observed intended learnings and applied them to the

cultural transmission model. The cultural interpreta-

tion stopped there. The focus had been on what the

transmitters do to teach their culture the conscious

and explicit content of transmission. The latent

learning has generally been overlooked.

Wolcott, in his call for an "anthropology of

learning," pointed out that there is a need for an

examination of the ways anthropologists describe and

distinguish among the various ways humans learn

(1982:93). He recounted the numbers of terms that have

been used to describe unintended learning in the model

of cultural transmission -- "imitation," "observational

learning," "learning by osmosis," "latent learning,"

"concomitant learning," "incidental learning."
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Henry's idea of "noise" could also be seen as

referring to unintended learning. He defines "noise"

as the "sounds that are not part of the message"

(1963:290). Separating the "message" from the "noise"

requires an instrument which can distinguish the two.

Grouping all of the unintended learning into one cate-

gory does not allow for an understanding of the dif-

ferent ways humans interpret "noise."

In an attempt to answer that need for more precise

terminology I am offering a "continuum of unintended

learning" (Figure 3). It defines the learning that

takes place unintentionally in the process of encul-

turation. The definitions are based on the relation-

ship of the unintended learning to the intentions of

the transmitters and is used here as a tool for in-

terpreting the latent functions of computer use.

A dichotomy does not exist between intended and

unintended learning. The domain of unintended learning

is not the opposite of intended learning but is less

distinct. The responsibility for intended learning

rests with the transmitters. Their intended messages

are transmitted through the process of enculturation.

The learners may or may not learn what the transmitters

intend. But not learning what the transmitters intend

is not necessarily "unintended" learning. Unintended

learning is much more than that.
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Concomitant Incidental Antithetical

CONTINUUM OF UNINTENDED LEARNING

FIGURE 3
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The discrepancies that exist between what is in-

tended and what is actually learned are not always

antithetical to the purposes of the transmitters. Un-

intended learning can have three consequences -- each

of them defined on the basis of its relationship to

the intended learning.

1. CONCOMITANT -- Sometimes the intended transmission

is received. Sometimes what is learned is unintended

by the transmitters but is "concomitant" or goes to-

gether with the intentions of the transmitters. They

would have no objection and even endorse the unintended

learning that is taking place. Concomitant learnings

form the left endpoint of the continuum. They are

closely related to intended learning and are functional

for the cultural system.

2. INCIDENTAL -- At other times the unintended learn-

ing is "incidental" to the intended learning. No posi-

tive or negative opinions are attached to the inciden-

tal learnings. They are not dysfunctional nor wholly

functional. Incidental learning is irrelevant to the

intended learning. Once it is made apparent to the

transmitters, they would not change it or reinforce it.

3. ANTITHETICAL Finally, the learning may be "anti-

thetical" to the intentions of the transmitters. They

do not realize that the opposite of their intentions is
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being learned by the acquirers. Antithetical learning

affects the system dysfunctionally and forms the end-

point of the continuum opposite to concomitant learn-

ing.

Applying the "Continuum of Unintended Learning" -- An

Example

When students sat down to the game of "Spell N'

Time" they were supposed to be practicing spelling

words or learning new ones. These were the intentions

of the programmer and of the librarian. The game was

timed, however, and as the students typed in their

answers, the clock counted up the seconds it took for

them to do it. Students would spend a lot of time

looking for the letters of the word on the keyboard.

They were not typists and were unfamiliar with the

placement of the keys on the keyboard. As they

searched for the letters, the clock ticked away and

kept a point score on how long the student took to type

in the answer. Was this a spelling exercise or a test

of how long students took to find the letters on the

keyboard?

The programmer's intent and Margaret's intent were

not that this game test typing skills but spelling

skills. The antithetical learning was that students

were learning that they were "poor spellers" if they

got low scores on this game. They were not poor spel-
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lers, but just very slow at finding the letters on the

keyboard. A concomitant learning was that students

were having fun playing "Spell N' Time." They were as-

sociating spelling with fun. Students who chose "Spell

N' Time" as their favorite game explained:

It's fun to play because it helps me
with my spelling.

I like it because I get to practice my
spelling words on the computer. It's better
than having to do it in class!

Students voluntarily came to the computer with

"Spell N' Time" on it to practice their spelling words.

Teachers were impressed when students reported their

scores after finishing a game. After some probing, I

discovered that the teachers were not able to dis-

tinguish a high score from a low one since "Spell N'

Time" scores were always in the thousands. However,

teachers liked the game as spelling practice for their

students and were pleased that students found it fun to

do.

The continuum is different for transmitters and

learners. In fact, the relative importance may be

reversed for the two groups. Students who play "Spell

N' Time" think that they are supposed to be having fun

with the computers, their reward after the library

lesson. They "incidentally" are learning to spell the

words in the program. That is not the reason they sat
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down to play the game.

The interpretation that follows employs the dis-

tinctions of concomitant, incidental and antithetical

functions for each of the unintended learning state-

ments. It is based on my perception of what the

transmitters were intending.

Unintended Learning

It is difficult to get at unintended learnings

because they are not verbalized by the learners and so

are not easily discerned. The unintended learnings

then emerge as patterns of behavior that the anthro-

pologist observes in the learners. Only with a sense

of timing and sensitivity to the learners can the

behaviors be discussed with them. When I attempted

this, the students reacted with surprise that I "knew"

the things I was sharing. Even then some were still

unable to talk about them. I had to rely on discreet

probing at critical moments, for instance, while the

behavior was taking place, to verify the findings.

Other sources of verification were the adults who

nodded in agreement or added their own observations as

evidence when presented with my interpretations. The

unintended learnings that follow are described using

the categories defined by the continuum and are based

on my perceptions of how most transmitters would clas-

sify them.
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1. STATUS "I can gain status by becoming a computer

expert"

Students were able to become experts in an area

that afforded them some status as a by-product. The

adults encouraged their children to learn about compu-

ters as a way of being better prepared to participate

in the society. The American culture has a preoccupa-

tion with employment identity and values success in the

job market. The adults intended that being computer

literate would help the students to get a better job

but did not say that they intended to confer status on

the students through the use of computers. The anti-

thetical learning was that differentiation based on

knowledge about computers divided the students into

status groups, those who "knew about computers" and

those who did not. Prestige was associated with that

knowledge. The division was not a visible disassocia-

tion of the students. They did not necessarily stick

together and form an identity group. It happened that

friends were made around the computers and they shared

a common interest. The creation of a large gap between

the groups had not occurred but the potential was

there. One group of Asian girls did form a definite

group related to their use of the computers after

school, their expertise as typists, and their love for
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the game of "Lemonade Stand." They would meet reg-

ularly at the computers after school and talk to each

other in their native language while they played with

computers.

An incidental learning was that a student's self-

esteem could be bolstered by being an aspiring expert.

Those who displayed some knowledge of programmming, no

matter how little, were regarded by other students as

very knowledgeable and were deferred to when behavior

was related to computers. Status came as the students

talked to each other in "computerese." Even though

terminology may have been used inaccurately, just being

able to use the words was important. Students feigned

knowledge in order to gain status. These "pseudo-

experts" tried to establish an identity related to the

computer and the real computer experts by hanging out

at the computer center and trying their hand at "pro-

gramming."

2. SUPERIORITY -- "I know more about computers than

adults."

The contrast between student and adult approaches

to computers was striking. The students were very

uninhibited around the computers. They were willing to

ask questions and make mistakes as they used them.

They did not seem to have any of the fears that the

adults had. This more rapid use and acceptance by the
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young is characteristic of the pattern of assimilation

of new technologies in a culture. Often adults would

sit down next to students at the computers and assume a

learner role subordinate to or equal to the students'.

The confidence exhibited by the students allowed them

power and superiority over adults. This unintended

learning had both antithetical and concomitant aspects

depending on the perspective of the adults.

Even though adults wanted students to know about

computers, the unintended learning was that students

saw themselves as superior to adults as they accumu-

lated knowledge and experience beyond that of the

adults. The antithetical aspect of this learning was

that the traditional authority of the teacher and

parents could be undermined when this behavior was

taken to extremes. The concomitant aspect was that

some adults thought it was "great" that their children

knew more about computers than they did and took it as

a source of pride.

3. SOCIAL "I play with computers with other kids."

One of the most unexpected and therefore unin-

tended outcomes of playing on computers was how the.

computers acted as vehicles for socializing. Many

adults had expressed the fear that students would be-

come "computer nerds" if they got to know computers too

well. They feared that students would withdraw from
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social activity and spend all their time at the compu-

ters. They felt that computers fostered isolation and

not social activity. But the unintended learning was

that the computer center was a very social place. The

computers themselves were foci for group activity as

students watched and "helped" (kibitzed!) each other at

play. No adult expressed unhappiness that this was

happening. It was actually concomitant learning to

them. However, it was antithetical to those who wanted

the computer to lead to increased individualization of

instruction. The social activity was a result of the

ratio of computers to students, but this unintended

learning provides a significant consideration vis-a-vis

the intended learning of the transmitters that will be

treated more fully in the following chapter.

4. SPECIAL -- "The computers are special."

The time on the computers for most students was

directly related to whether their class had no overdue

books. The intention of the librarian was to reduce

the problem of book returns and use the computer to

manage that problem. Thus the computer time was used

as a disciplinary tool and the unintended learning that

resulted was that the computers were seen as a reward

rather than an integral part of their library time.

The incidental learning was that computers were "dif-

ferent" than the regular classwork because they were
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treated differently by the teachers. In fact, the

notion that computers can be used for discipline was an

intended learning for some teachers who thought that

students should earn the right to use the computers.

It grew out of an awareness that the computers were a

source of excitement and interest for the students, and

the teachers wanted to capitalize on it. Students

thought this was unfair. The antithetical aspect of

this unintended learning was that the adults did not

necessarily want students to regard the computers as

special or unusual but as a part of their "cultural

skin." A possible antithetical learning -- that compu-

ter time was not important -- could arise as a defen-

sive response by students who do not achieve the right

to use them.

5. HUMAN -- "The computer is my friend."

The technology of the computer made it possible to

program elements that resembled human behavior which

encouraged students to treat the computer as a person.

When the students put in their names, they received a

greeting, responses with their names attached, and a

farewell as if they were being addressed personally.

The students talked to the computer, hit the computer,

referred to the computer in human terms such as, "This

computer has got problems." In some ways Margaret

reinforced this by putting signs on non-functioning
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computers that said, "This computer is sick today."

Students' reactions were to laugh when they saw this,

but they also incorporated the "humanizing" effect into

their language and behavior. They would get into dia-

logues with the computer and chuckle at its replies.

This was not one of the intentions of the adults when

they promoted computer education in the schools. It

was an incidental learning to which they had no ob-

jection. The interactive properties of the computer

also included unbiased and non-judgmental responses to

students along with a patience that went beyond human

capabilities. This aspect could be seen as antitheti-

cal if it led to a preference for machines over humans

or concomitant if it served the purpose of promoting

meaningful engagement with computers.

6. FUN -- "Computers are fun."

The intention of adults was that students learn on

the computers. Learning was the business at hand and

it was a serious endeavor. Students thought the compu-

ters were fun. Some of them did not equate what they

did on the computers with the learning they were sup-

posed to be acquiring in school. (One girl's statement

about "Math Facts:" "This isn't math; this is too fun

to be math!"). To them "school math" was different

from the drill and practice they did during "Math

Facts." This quality of fun was perceived by the
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adults as both incidental and concomitant learning. It

was acceptable to them that the students were having

fun and for some teachers it was an added plus. How-

ever, "fun" and "play" can be perceived as antithetical

to "work" and "the serious business of learning." It

is possible that the students' "playing" with computers

could be used as an argument against using computers in

the school. In the next chapter there is a more com-

prehensive discussion of this antithetical aspect of

unintended learning and an exploration into the impli-

cations of turning it into concomitant learning.
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ENCULTURATION AND CULTURAL TRANSMISSION

Self-conscious efforts to transmit cul-
ture capture our attention and give the
fieldworker explicit behavior to observe and
to describe. Before we can call this "encul-
turation," however, we need at least to in-
clude someone (in addition to the fieldwork-
er) willing to heed the messages being trans-
mitted. As to what is being made of the
messages, the immediate results are hard to
assess but the long-term results are ap-
parent: enculturation works!

-- Harry Wolcott (1982:83)

The institution of education in a cultural system

belongs to the process of enculturation. A function of

the schools is to transmit the culture and the acquir-

ers thus become enculturated. Schooling is only one

aspect of enculturation, however, and should be con-

sidered within the broader cultural context. The fol-

lowing discussions of enculturation and schooling pro-

vide an analysis of cultural transmission aaccording to

the impact of the intended and unintended functions

upon the learners.

This attention to what the learners are learning

is a response to Wolcott's warning that the messages

have to be received by someone other than the field-

worker alone in order to contribute to an understanding

of the concept of enculturation. Enculturation is

linked to both intended and unintended learning and,

through both, it "works."
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Enculturation, the School and Beyond

Schooling is a major part of the process of learn-

ing cultural information within the American institu-

tion of education. It is a formal agency of encultura-

tion. The role of the school is simultaneously a

preserver of tradition and an initiator of change (Red-

field 1963:13; Sady 1969:45; Hansen 1979:175). How-

ever, what is learned in school is only part of the

enculturative process and cannot be considered without

reference to other agents of learning. The interaction

between the school and society affects the encultura-

tive process as do other influences such as family,

peers, mass media, and the church. In this micro-

ethnography, interpretation of the data focused pri-

marily on the school life of the students. A brief

look at the enculturative influences of the environment

beyond the school walls served as an indication of the

pervasiveness of the messages being transmitted to the

students. Actual contact with the computer was limited

to the school for a majority of the students, but

information about computers was being transmitted with-

in and outside of school. Parents, state education

agencies, the San Andreas Board of Education, national

education committees, arcade games, home television and

commercial media were all acting as agents of transmis-

sion of intended learning related to the computer.
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Variation in Transmission

The computer was seen as a tool to be learned

(literacy) and to learn from (instruction). There were

a variety of cultural transmitters operating in the

culture that reinforced these notions. Forces outside

the school were very much involved in what should be

transmitted in the school. But upon closer examina-

tion, varieties of intentions were apparent and they

were not always consistent. It has been pointed out

that the overt and covert messages communicated by

socializers may be contradictory (Bateson et al.

1956:261). At San Andreas, however, the messages among

the transmitters themselves were not consistent. At

the national level computers were being considered as a

possible panacea for educational ills. A "better ed-

ucation" meant knowing something about computers. At

the state level getting the expensive equipment into

the schools right away was a high priority. A "keeping

up with the Jones" mentality for schools was in opera-

tion. The commercial interests projected a similar

concern but were quick to add the promotion that the

equipment should be in the home as well. At the local

level computer literacy was being touted as an essen-

tial vocational skill. And parents thought that having

experiences with computers in school would prepare the

children for dealing with computers outside of school.
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Change and Transmission

At each of the sources of cultural transmission

subtle changes took place. The process of transmission

was actually incorporating change and possibly growth

as it was interpreted along the line. Conventionally,

cultural transmission has been a process of cultural

preservation and conservation. The elders "review,

analyze, dramatize, and defend their cultural heritage"

(Pettitt 1946:3). The transmitters, though, were deal-

ing with something that was not a part of their heri-

tage. It was the technology of the immediate future,

and they were struggling with the dilemma of its place

in the society. Unlike other educational technologies,

this one was seen to have far-reaching implications

because of its perceived potential. An assumption that

was common to them all was that computer literacy would

somehow relate to getting along in the world of tomor-

row and especially to preparation for the job market.

This assumption persisted even though the elders did

not necessarily have direct experience with the new

technology themselves.

The principal at San Andreas Middle School was an

ardent supporter of computers in the school. He sur-

mised, and possibly correctly so, that the school was

within the "top ten percent" of schools fully imple-

menting computers. But computers were not a part of
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his "culture." In fact he made a point of explaining

that he did not use computers. He quickly added that

his wife did, though, "in her job." And yet he was

instrumental in getting computers into the school.

Parents, too, admitted that they did not have much to

do with computers. San Andreas Middle School was not a

school where the parents were computer "hackers." The

student survey indicated that twenty percent of the

students had computers in their homes. But parents

could be very vehement about the importance of provid-

ing computer experience in the school. The fund-

raising activities that surrounded the purchase of six

of the computers in the learning resource center was

one proof of their support. Parents displayed a con-

viction that computers were appropriate additions to

the classroom and their steadfastness on this count was

closely related to their belief that knowing about

computers was going to be a requirement for success in

the society of the future.

Enculturation of Transmitters

Enculturation was taking place not only among the

students in the school but among the adults as well.

Enculturation is a lifelong process and the adults of

this culture were also experiencing a hidden impact of

the computer revolution. The computer had not only

become thought of as a powerful tool, but it had become



186

a powerful idea in the culture in some ways separate

from the tool. The adults believed that the computer

was related to success in the society, that their

children would have to know computers in order to get a

job.

The idea of the future dominance of occupations

related to the computer was not grounded in reality.

Projective research done in the early part of the

decade concerning the opportunities in computer-related

vocations, especially those involving programming, had

shifted dramatically. Formerly, it was thought that

educational needs rested in the training of more compu-

ter programmers (Pogrow 1981:67). Later studies showed

that employment growth would favor jobs that required

little or no training beyond the high school level and

that high technology jobs would account for only seven

percent of all new jobs between 1980 and 1990 (De

Bevoise 1982:8; Levin 1983:5). The expansion would be

in jobs such as janitors, nurses' aides, sales clerks,

cashiers, and restaurant workers. The computer will be

a part of the working environment but workers will need

no special skills to operate them (Giuliano 1982:149).

The necessity for computer skills has been the

message sent by commercial interests. For instance, a

television advertisement showed a loving father pushing

his infant's finger on a computer key as a voice sug-
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gested "because the sooner your child starts, the far-

ther he'll go." Messages such as this made enough of

an impact on parents and their children that the stu-

dents were also expressing the urgency for computer

literacy in order to achieve success in the job market.

As one thirteen-year-old girl put it:

You're going to have to know about com-
puters to go to college. Some colleges are
even requiring that you have one in order to
get in. And when I get out I'll be able to
get a job because I'll know computers. With-
out that I think you're going to have a hard
time (getting a job).

Transmission of Unintended Learning

One aspect of enculturation is the development of

unintended learnings transmitted by members of the

culture. One of the places where unintended learning

takes place is the formal setting of the school. These

unintended learnings can be generalized later to non-

educational settings and have been shown to persist

beyond school years and influence how a student deals

with future experiences (McGuire 1969:321).

In the example of "Spell N' Time" the manifest

function for teachers was that the students were

learning how to spell. The latent function for

students was that they were playing and incidentally

learning how to spell. By using anthropological

constructs to interpret the learning that came from

using the computers, the difference between the
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understanding derived from what the transmitters say

and what the learners are doing is brought to light.

A further insight is gained when educators realize that

the unintended learning is more persistent than the

intended learning.

The persistence of unintended learning makes it

more significant than intended learning because it is

applied so directly to later adaptation. The fact that

it is "hidden" and has to be discovered means that its

significance is often overlooked. The unintended

learning that took place around the computers has been

"made visible" to educators in this study. These unin-

tended learnings are a part of the computer's impact on

education. Rather than focusing on raising test scores

or having students get a better job through the use of

the computer, educators may want to consider the unin-

tended learning that occurs as a consequence of using

computers in the school.
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CHAPTER IV

THE HIDDEN IMPACT: IMPLICATIONS FOR EDUCATORS

When youngsters, fascinated with compu-
ters and we know, already, that many are
-- find that theirs can be hooked up to the
contents of a huge computerized library, they
may well find that the most exciting video
game of all is that of collecting informa-
tion they find interesting. Education will
become something it never has been before, a
game under the absolute control of the per-
son being educated. It will mean that each
year, formal schooling will become a smaller
part of total education.

Isaac Asimov (1984:38)

The "Serendipity Pattern"

During the collection of data on intended and

unintended learning, I found something that I did not

expect -- that "serendipitous" discovery of data which

was "play." Since I had set as my purpose the examina-

tion of intended and unintended learning I did not

equip myself with hypotheses regarding play and compu-

ters. It was a surprising discovery because it seemed

inconsistent with the notion that computer-related

learning was similar to other in-school learning be-

haviors. What I saw going on were play behaviors --

the students were learning intended and unintended

messages through play.

The "serendipitous" discovery also led me to ex-

amine the implications of play on intended and unin-

tended learning. During the course of data collection
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I pursued this aspect of play as a direction of inquiry

in addition to the search for manifest and latent func-

tions. I labeled the discovery the "hidden impact" of

computer use since the transmitters and the acquirers

were not aware that use of the computer in the school

was having this effect.

The discovery of "playing with computers" came

from my conscious attempt to make the familiar strange.

I became convinced that the behavior was different from

what occurred in other classrooms. I watched the be-

havior of the students in their other classes and com-

pared it to the behavior related to computers. As a

former school teacher, I "knew" that the students were

learning something from using the computers. But what

were they telling me they were doing? They were "play-

ing" on the computers. Was this really play? I mea-

sured the behaviors against play criteria formulated by

anthropologists. As will be demonstrated, I found out

that it was play.

My comparison to behaviors in the other classes

indicated that the students were engaged in "school-

ing." Recalling the words of the teacher who said that

her programming class was "different" from any of her

other classes, I proceeded to investigate that "dif-

ferentness" more deeply and discovered the subtle dif-

ference was that the learners were "playing" an
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aspect of learning that is rarely utilized in school

but has been recognized by anthropologists as a primary

process for enculturating the young. Since the func-

tion of schools is as a formal enculturative agent,

educators may be presented with an opportunity to capi-

talize on the playful learning that takes place through

the use of the computer a hidden and certainly

unanticipated consequence of the computer in education.

As Asimov has stated, the formal aspects of schooling

could give way to more informal, playful, gamelike

experiences for children as the computer is increas-

ingly incorporated into the culture.
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PLAY

Work consists of whatever a body is
obliged to do. Play consists of whatever a
body is not obliged to do.

-- Mark Twain (1876:Chapt. 2)

This study was designed to find out what messages

were being transmitted and what messages were being

received as a way of assessing the impact of the

computer. I did discover those intended transmissions

and subtle unintended learnings, but I discovered

something even more subtle. The students were "playing

with computers." They told me they were playing and I

observed them playing. The subtlety lies in the fact

that the learners were having fun in school. This is the

hidden impact of the computer in the school. Computers

were regarded as "fun." The learning that took place on

the computers was playful. The unintended process by

which they were learning was play. They were learning

both the intended and the unintended messages through

the process of play. But was it really play?

Definitions of Tlay

Two social scientists who are cited frequently in

the research on the anthropology of play offer criteria

for what constitutes play. A definition of play has

been given by Johan Huizinga in his hallmark study,

"Homo Ludens":
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Summing up the formal characteristics of
play we might call it a free activity stand-
ing quite consciously outside "ordinary" life
as being "not serious," but at the same time
absorbing the player intensely and utterly.
It is an activity connected with no material
interest, and no profit can be gained by it.
It proceeds within its own proper boundaries
of time and space according to fixed rules
and in an orderly manner. It promotes the
formation of social groupings which tend to
surround themselves with secrecy and to
stress their differences from the common
world by disguise or other means (1950:13).

Roger Caillois in "Man, Play and Games" elaborated

on this definition to include aspects of competition,

chance, mimicry, regulation and spontaneity (1961 :27 -

35). A search through the subsequent studies on play

reveals that a precise definition has not been agreed

upon. Psychological researchers differ with ecological

researchers who differ with ethological researchers and

so on. A thorough treatment of play, "Transforma-

tions," which included a chapter on definition, led

Helen Schwartzman to conclude (1978:303):

Perhaps play's evasion of investigators
attempts to capture it definitionally is
itself a suggestive clue as to what its na-
ture may be.

For purposes of this study, the debate will not be

taken up, but a compilation of various attributes will

be used to attempt to suggest the behavior around the

computers as "play." These attributes are extrapolated

from Huizinga's early definition and include play as

voluntary, intrinsically motivated, totally absorbing,
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and promoting social grouping.

Applying the Criteria of Play

1. Playing With Computers As Voluntary

The eagerness with which students approached their

times on the computer never waned during the course of

the school year. A common complaint of students who

were interviewed was that they never got enough time on

the computers. It was true that if they did not make

it to the library at any other time than the assigned

period of their English classes, then their computer

time was limited to that part of the period that was

"left over" for time on the computers.

It was not necessary, either, for the teachers to

require students to use the computers. The role of the

teacher was rather an arbiter of access to the compu-

ters ("Okay class, it's time to switch and give other

students their time on the computers.") Margaret fre-

quently employed the kitchen timer as a way of dis-

tributing the time more evenly among the student users.

And "making a beeline" was controlled occasionally in

order to let the more reticent students have a chance

at the computers first.

2. Playing With Computers As Intrinsically Motivating

Operating the computers had a great amount of

intrinsic interest for the students. The programs on
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the computers were played like games that tested skills

and competence. The motivation to start a game and

continue seemed to be related to the challenge that the

games offered.

A study of video games to isolate their intrin-

sically motivating features was done by Thomas Malone

at Stanford (1981). His conclusions about the com-

pelling quality of games revealed seven essential ele-

ments: challenge, fantasy, curiosity, control, co-

operation, competition, and recognition. Even though

the computer games at San Andreas Middle School were

not as sophisticated as the video games Malone used for

his study, the expressions of intrinsic motivation were

certainly present:

Oh no! I'm going to die! (at Hangman).
Give me another chance. I only have one more
letter to get!

Hey! I beat my best score! (at Guess).
I got it in three guesses four times in a row
now. I'm going to do it again to see if I
can get it in two.

Look, Mrs. Carlson. It says, "E. S. P.
Talent." I got the number in three tries.
Last time I did it in two tries and it said,
"God-like!" (Laughs).

3. Playing With Computers As Totally Absorbing

Closely related to the intrinsic enjoyment of

playing computer games was the total absorption of

students while they were playing. Numerous instances

of students losing track of time as they concentrated
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on going through a program or completing a game were

evidence of this absorption. This type of behavior has

been described as an indicator of play and defined as a

kind of "flow experience" in which the engagement with

the activity is all-encompassing:

In summarizing the "flow" experience,
when a person is involved in doing a thing
which is intrinsically rewarding, he or she
will experience a heightened concentration on
the task at hand, a loss of self-awareness
and a merging of the activity and the en-
vironment (Csikszentmihalyi 1978:13).

4. Playing With Computers As A Group Activity

Playing with the computers during school was

strongly related to social activity even though it was

also done alone. The "clustering" of students around

the computers lent itself to social interaction regard-

ing the player and the game. "Onlooker behavior" is

regarded as an element of play in its own right (Cail-

lois 1961:33). Even though students were not playing

with each other, they set up situations of play through

competition, such as the race at "typing." They also

formed cooperative groups while playing "Lemonade

Stand" in order to do well at the game.

Comparison With Other Forms of Play

The playful behavior associated with computers has

been observed by other researchers. Hess' sociological

study of computer-assisted instruction discovered the
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motivating and engaging aspects of the computer

(1970:11) and at the time was unable to identify what

features contributed to it. He tentatively concluded

it related to the interactive nature of the computer.

The students exhibited an attraction and intrinsic

motivation to interact with the computer. Smith and

Pohland discovered that the students in the Rural High-

lands expressed enthusiasm and demonstrated prolonged

attention and concentration when at the teletypes

(1974:22). Neither of these researchers identified

what they saw as "play" but their studies indicate that

certain play behaviors were brought out by the teletype

computers that survived on into the development of the

microcomputers.

I made a comparison of the students' behaviors

with the behaviors occurring at an explicitly playful

place the video arcade. Customers looked on at

others playing, compared scores, exhibited deep absorp-

tion and intensity while playing, got excited, laughed

and joked with each other. The similarity to what

occurred around the computers at San Andreas Middle

School was obvious.

Many of the programs on the computers were written

with a game-like format so students naturally ap-

proached them as games. Other programs, which were

strictly tutorial such as the typing program, were also



198

called "games" by the students. Their "playmates" were

the computers. Students would talk to the computer,

not as the other player as much as the "other" involved

in the game. The attempt to personalize programs by

asking for names resulted in humorous play for the

students who typed in pretend names. Using the compu-

ters to set up comparisons of performance led to situa-

tions of competitive play. And when students con-

trolled the computers through programming, the most

often reported self-authored programs were games.

These games usually imitated the kinds of "games" that

were played at school, such as posing math problems to

solve. Other student-written programs were attempts to

emulate the adventure games of video arcades. Titles

such as "Caves of Ice" and "Zaxxon II" were reported by

the students.

The criteria and forms of play exhibited by the

students verified the students' own comments about

their behavior. Students said they were "playing with

computers" and, indeed, they were.
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IMPLICATIONS FOR EDUCATORS

When I was a child, I spoke as a child,
I understood as a child, I thought as a
child. But when I became an adult I put away
childish things.

-- I Corinthians 13:11, The Bible

Where does education begin? Surely it
begins in play and continues in play for all
our lives.

Eble, The Perfect Education

Addressing the discovery that students were "play-

ing with computers" at school can challenge educators

with questions regarding play, learning and schooling.

Computers were considered "play" by the students. The

students were engaging in playful learning in school.

What is the role of play in learning? Do educators'

efforts at creating an effective educational environ-

ment overlook the contribution this seemingly frivolous

activity can make to the formal curriculum? Is there

such a situation as "educational play"? Can educators

create unintended learning environments that foster

intended learning?

This last section is an exploration of some of the

questions that grew out of the study. Extensions are

made to both anthropological and educational research

in order to formulate implications. By initially es-

tablishing the role of play in enculturation, relation-

ships can be made to theories of play and learning. A

model of learning which proposes a composite of various



200

theories is suggested as an instrument for understand-

ing the observations I made at San Andreas Middle

School.

Enculturation and Play

The study of play has taken on growing importance

in the fields of anthropology and education. In the

past five years more than twenty research-based books

have been published in the area of children's play,

comprising over fifty percent of the extant literature

on the subject (Pepler 1982:1).

Although play continues to be a part of adult

life, it is very much reduced after childhood. For the

adolescent the role of play is not thoroughly under-

stood. It is still considered important but is in the

process of changing significance as an everyday activ-

ity (Lipsitz 1984). On one hand adolescents enjoy

various kinds of active play but passive forms of play

emerge at adolescence (van der Kooij 1977:68). Cross-

cultural studies of play do not provide any conclusive

evidence on the significance of play but the tentative

conclusions which do exist indicate an important role

in enculturation.

The most common interpretations of play in the

anthropological literature have treated play as part of

the enculturative process. Malinowski interpreted the

play of children as "preparation for economic skill"
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(1944:107) and others have described it in terms of its

socializing function (Kenyatta 1939:101; Edel 1957:176;

Turnbull 1961:29).

David Lancy, in his critique of the play-as-prep-

aration metaphor, noted that the function of play in

enculturation was not a tested idea (Lancy 1975:13).

His work among the Kpelle contributed to a tentative

conclusion that play has functional value in trans-

ferring to culturally useful behavior but that it does

not necessarily socialize children into their culture

(Lancy 1976:74). Brian Sutton-Smith later added that

the nature of play can serve to change the cultural

system. Play has an innovative function which later

transfers back to the society at large (Sutton-Smith

1977:231). Both of these studies bring into question

the connection between play and intended learning.

Since play is related to enculturation, maybe play

could be connected to intended learning. It would be

consistent with Lancy's functional analysis of play in

enculturation and Sutton-Smith's idea of cultural

change.

These interpretations seem to fit well with de-

scriptions of children's play. When the children of

the Kalahari Desert play at hunting, they laugh and

shout and generally make a lot of noise -- not the

traits of a successful hunter (Thomas 1959:50,72,198).
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It can be interpreted that what they are learning

through play is readiness and acceptability of their

future roles and not necessarily how to hunt. And so

it could be said for the students at San Andreas. The

significant learning taking place was not related to

improvement of skills or ability to program the compu-

ter. The students were being enculturated with the

idea that computers were a part of their culture and,

in fact, it became a part of their "cultural skin."

Play and Learning

A recent study of the relationship between play

and learning indicated that children in American soci-

ety do, in fact, learn some things about specific

social roles and skills, but that they are more sig-

nificantly "learning to learn" (Gesterkamp 1982:18).

Not many empirical studies have been done on the spe-

cific relationship of play and learning. The major

theoretical works in this area have focused on various

explanations for the role of play in child development.

A review by Pepler (1982) summarized the significance

of this research: play has been seen as surplus energy

(Schiller 1954; Piaget 1962), as the practice of adap-

tive activities (Groos 1898; Bruner 1972) and as ca-

tharsis (Hall 1920; Axline 1969). The application of

these studies to my research rests mainly in the dif-



203

ferentiation made by Piaget and Bruner as to the appro-

priateness of adult interventionin play.

Piaget placed emphasis on the natural unfolding of

cognitive abilities. His research strategy was to

observe children, remain outside of the situation and

focus on the natural learning processes that children

demonstrated as they developed fundamental concepts

relating to the world around them. Piaget's observa-

tions indicated that there was a hierarchy of stages of

development which occur without intervention from

adults. In the first stages children respond to sen-

sory input and internalize the ideas and relationships

they encounter through physical action. Later, chil-

dren develop mental images and become versatile in

using those images to represent reality. Gradually,

children learn to react to symbol systems and transform

information into frameworks of thinking. At the later

stages children develop the ability to understand pure-

ly abstract concepts and organize them into schemes of

operational thought. Movement through these stages,

according to Piaget, was a result of the maturational

process and quite impervious to outside influences.

Even though he did not intend his stage theory to be

applied to educational practice, he implied that play

was crucial to the child's organization of reality

(Piaget 1971).
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Whereas Piaget avoided "contaminating" the natural

learning process through intervention, Bruner advocated

adult intervention to maximize children's cognitive

development. He did not think that a child's ability

to interpret experience was a question of maturity or

development. He posited that children demonstratated a

wide range of learning strategies during the Piagetian

stages. Specifically, children's modes of learning

moved from remembering experiences, to solving prob-

lems, to ranking investigations on their own. At the

level of remembering experiences the input comes from

outside and the child's mind retains data as it can.

At the level of solving problems, the problem is posed

from the outside, but the child takes over and solves

it in his own way. At the level of independent inves-

tigation, the child poses a problem for himself and

works toward a solution in his own way (Wirtz 1974:40).

For Bruner, the intervention of adults is for the

purpose of influencing as effe'ctively as possible chil-

dren to make independent investigation a way of life.

Educators have traditionally paid attention to the

cognitive rather than the non-cognitive aspects of

development in children for purposes of application to

classroom settings. However, the observation of

students playing with computers at San Andreas Middle

School demonstrates that it is an affective experience
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for students and not necessarily a cognitive one. An

educator who wanted to capitalize on the "play" of the

computer would have to reconcile these differences

since they are central to the question of turning

unintended into intended learning.

Computers, Learning and Play

A function of the computer in the school was to

make learning playful. That is what educators should

understand about its impact. If this impact is made

visible then teachers and transmitters may decide to

try to turn playful unintended learning into intended

learning. Is it possible for a learner to shift from

an experience of unintended learning with intrinsic

rewards to intended learning with extrinsic rewards?

There is a similarity in this question to crossing the

line from a "this is play" to a "this is not play"

frame of reference that is described by Bateson

(1955:45). A study in which children's spontaneous

play was modified by adults to play with extrinsic

rewards resulted in the diminution of the frequency of

the activity (Lepper 1974:54). There is a possibility

that trying to turn play into intended learning carries

with it a dangerous risk of losing the very qualities

which make it rewarding. The "play" on the computer

could become a drudgery like so may other school

related activities for students.
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A recent ethnographic study of play resulted in

the conclusion that play should be left alone (Finnan

1982:376). The researcher studied the spontaneous play

of schoolchildren on the playground and tallied their

play activities according to sexual and cultural dif-

ferences. Her observations led her to conclude that

the behavior of children during spontaneous play is a

response to pressures from the non-play world and adult

intervention would change this outlet, negating its

function. This is certainly consistent with the Pia-

getian principle of natural development.

Along this same line Seymour Papert, an advocate

of computers in the classrooms, thinks that students

should be allowed to "mess around" with computers. He

emphasizes the children's control of the learning pro-

cess and believes that they will become apprentice

epistemologists as they play with the computers -- that

they will "think about thinking, learn about learning"

(Papert 1980:23). One researcher of video games and

thinking described his experiences as "efficacious

play" while engaged in playing a video game (Sudnow

1983:184). Teachers who ascribe to the inductive model

of teaching would be likely to be comfortable with

letting students continue to play with the computers.

However, two recent studies applying Papert's

notion of "messing around" resulted in the conclusion
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that students did not go beyond simple exercises on the

computer when left to their own devices. The re-

searchers felt that some intervention by the teacher

was necessary (Cron 1984:63). Unpublished research

at the Bank Street College of Education is prelimi-

narily indicating that using Papert's methods of "mes-

sing around" was not making students better problem

solvers in contexts other than the computer. The study

was advocating that teachers consciously help students

during their "messing around" (Dale 1984:184).

Wirtz Model of Learning

A composite model of learning has been developed

that has application for the play on the computer which

I observed at San Andreas Middle School. It was

created by Robert Wirtz (1974; 1978) who attempted to

combine the approaches of Piaget and Bruner. His two-

dimensional matrix serves as a device for accommodating

both the processes of natural learning and intervention

(Figure 4). According to Wirtz the categories along

the horizontal axis are suggested by the research of

Piaget -- concrete manipulation, visual representation

and symbolic abstraction. Along the vertical axis are

the levels suggested by the research of Bruner --

recall or remembering information, problem-solving and

finally independent investigation. Wirtz contended
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that children must be provided with a great variety of

opportunities for activity at each of these stages and

levels. Movement in the two directions takes place in

different ways, with different tempos and with varying

possibilities for adult intervention (1974:37).

Using the Wirtz model as a reference, learning

activities can be identified from the two perspectives.

The student behavior of using computers that I observed

at San Andreas Middle School can be placed in many

different cells formed by the matrix. The students got

involved in playful activity as they used the compu-

ters and it is difficult to be precise when dealing with

play. Therefore, using the computer is identified as

an activity that rests between the concrete and repre-

sentatitonal stages.

For example, students who played "Lemonade Stand"

were working with an object right there in front of

them (concrete). The activity required more than a

paper and pencil response to pictures (representation-

al) and was very different from a teacher just talking

about it (abstract). The visual presentation of the

game was decidedly representational. The students

manipulated the game and made decisions about how much

lemonade to buy and how much to charge. The fact that

the computer then reacted with immediate feedback to

their decisions made the experience more than just
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representational. The activity became concrete for the

students, just as if they were out there on the street

selling their lemonade!

Programming the computer was a very concrete

experience for students. They had control of the ma-

chine and could experiment with manipulating it.

Typing in spelling words was a more abstract exper-

ience. Such activity resembled an "electronic

paper and pencil" use of the computer. The majority of

programs that were on the computers during the day

could be placed between the concrete and representa-

tional stages of the Piagetian side of the matrix. The

computer was "transitional" in the respect that it

"concretized formal thought" (Papert 1980:21).

Identifying the level where an activity could be

plotted along the Brunerian side of the matrix depended

on what the students did with the activity. For some

it was a process of remembering (What do I do next?").

For others it was a problem-solving experience of re-

peated trial and error. And for the students who

gained some insight ("This is just like what I saw on

television last night -- they were making money by

buying low and selling high!"), it could trigger in-

dependent investigations.

Computers as Play

The Wirtz model of learning had application for
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the computers as play and learning. I observed the

students at San Andreas Middle School playing; I saw

them learning and I saw some adult intervention taking

place. By plotting the experiences of using computers

on the matrix, an understanding of the consequences of

computers as play can be examined. When dealing with

play it is hard to know where it is going to be plot-

ted. It depends on the individual student. How the

teacher uses that experience for intended learning is

another separate activity to be plotted on the matrix.

Teachers who ascribe to Bruner's notion that

intervention is necessary for productive use of the

computer may try to turn the unintended consequences

into intended ones. Hypothetically, a teacher could

say, "Alright, students, you are going to be playful

as you use computers." Once the latent functions of

the use of computers in the school are generally recog-

nized, they are no longer latent. The educator who

tries to make play a manifest function is not going to

get the play aspect anymore. Play is voluntary and

intrinsically motivating. And yet it is a natural

process through which learning occurs.

At San Andreas Middle School, Margaret, the

librarian, was intuitively providing opportunities for

the students to experience computers as play. The

activity of using the computer was incorporated as one
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of the experiences that students had for learning in

the school. Margaret subscribed to the two intended

learnings expressed by the adults in the school and

community, but she also had a feel for "messing

around" with computers. She did not articulate her

reasons for organizing the use of computers with an

analysis of their role in playful learning. The play

was unintended and "unadulterated."

The Dangers of Backlash to Computers As Play

One of the problems of keeping computers as play

in the schools is that there are dangers of backlash

from adults. A negative reaction could result from

three factors.

1. "Computers are for learning" -- Research shows

that the computer does not necessarily do a better job

of teaching. Adults are going to discover that using

computers is an expensive way to achieve what could be

achieved in other, less costly ways. Suspicion of the

pedagogical capability of computers was present at San

Andreas. The mother who worried that her daughter was

not learning math but "just playing" during the math

period exhibited such concern.

2. "Computer literacy is necessary to get a good job"

-- Research shows that the promise of a job with direct

application to computers is a slim one. Knowing how
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computers work will not be an advantage. An article in

the San Francisco Chronicle urged parents not to be

coerced by "the nonsense term 'computer literacy" into

buying computers for their children (Peterson and Tur-

kel 1984). They contend:

Nobody has to know "bit" from "byte" or
define "RS232-C" to work a computer. We
spoke to educators and sociologists who'd
published reports on the topic, and dis-
covered that every one of them had assumed
without a shred of proof -- that you can't
grow up in the 1980's and 1990's without
understanding how computers work. But by the
time today's junior high schoolers find jobs,
computers will be so different you won't
recognize them. The 1977 Apple I needed
weeks of practice for anyone but a programmer
to operate it. Apple's 1983 Lisa demands
almost nothing of users. Imagine how easy
the 1990 Apple will be to use.

3. "Computers are fun" -- The reaction by adults to

computers as play can be appreciated by those who have

come through the American school system. That is not

to say that play has not existed within the institution

of American education. For some adults, the business

of learning is "serious work." A parent who complained

that students were not choosing to read books during

the library time anymore thought that the computers

were a distraction. For her, the play on the computer

was considered trivial and irrelevant.

In 1984, both on an intended basis (learning and

literacy) and an unintended basis (play) the use of

computers in the school is not defensible. The re-
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search on the lack of better outcomes in achievement

and lack of better job prospects has not reached the

general public yet, but it will eventually. Using

computers for playful learning would not be considered

defensible by people who do not recognize the role of

play in learning.

Overstating the utility of computers in the

schools could lead to backlash by both teachers and

parents. If the significance of the computer in educa-

tion becomes the contribution it makes to incorporating

play into the schools, then an understanding of its

role in learning needs to be made clear. The unin-

tended or intuitive approach to using computers as play

requires that educators have a rationale to avoid the

negative reaction that may occur. The stance of

letting children "mess around" is a risky one. When a

student at San Andreas Middle School was asked how

playing with computers helped him in his schoolwork, he

answered, "I don't think it does." The explanations to

disgruntled adults who resist the idea of playing with

computers as an appropriate school activity may have to

relate to theories and models of learning which provide

useful connections between the intended and unintended

consequences of using the computer in the school.
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CHAPTER V

SUMMARY

The cultural demand for computer literacy is being

felt in the schools today. The impact of that demand

and the consequences of implementing computers in the

school comprised the scope of my study. I investigated

both the manifest and latent consequences. What the

adults thought computers were accomplishing when in-

corporated into the school and what actually followed

were very different outcomes. By concentrating on the

consequences from the learner's perspective, the

"noise" of cultural transmission was separated from the

"messages."

As in the case of the "Spell N' Time" program, the

manifest function according to the teachers was

learning how to spell. The latent function for

students, however, was having fun. They may have been .

learning to spell, but only incidentally. Such unin-

tended learning -- students' attitudes and behaviors

that related to computer use -- was explained using a

"continuum of unintended learning." The continuum was

a refinement of the terminology used by anthropologists

to analyze the different ways humans learn.

The discovery of the "hidden impact" that students

considered what they did on computers as play, led to a
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probe into the role of playful learning in the process

of enculturation. Enculturation takes place through

play. As a formal agent of enculturation, it is part

of the school's function to foster learning. The com-

puter offers the potential of combining learning and

play because it is different. Unlike the calculator or

other educational technologies, the computer has quali-

ties that make the combination possible. It is intrin-

sically motivating; it engenders group activity; it is

totally absorbing; and it has interactive aspects that

make it human-like. When students used the computers,

the computers "responded" and they "had a dialogue."

They played with the computers while not being fully

aware of what it was that they were learning. Through

play the intended learning of the transmitters was

incidentally being acquired. Learning which the trans-

mitters did not intend was also being acquired. The

discovery that both kinds of learning were occurring

through the process of play was a more subtle, and

therefore "hidden," consequence of using the computer

in the school.

As this study has shown, the students used an

affective approach to intended learning when they used

computers. However, educators have tended to concen-

trate on the cognitive aspects of computer education.

Research will probably continue in the area of intended
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learning and the efficacy of the computer as a pedagog-

ical tool. The Massachusetts Institute of Technology

recently accepted a donation of fifty million dollars

worth of computers from International Business Machines

to study "how good or bad the computer is as a basic

teaching tool" (Parade 1984:13). But the research in

this area is fraught with difficulties.

The computer cannot take into acount the differing

learning styles of students and is limited in that

respect (Hopmeier 1982:16). For some, the answer lies

in developing good software. The current opinion re-

garding educational software is that it is not pedagog-

ically sound (Roth 1983:9; Jarvis 1983:193). The soft-

ware which commands the most respect is designed to

create a fantasy environment for students in which they

can play, take risks, receive feedback, and, as the

author states, speaking to educators, "achieve a cur-

ricular goal" (Rheingold 1983:37).

Researchers, educators, parents and general public

who want to capitalize on the contribution of computers

to education can evaluate the findings of this micro-

ethnography regarding the hidden impact of play. Those

who want a deliberate achievement in schoolwork will

have problems because the experience of the computer

for students is so different from the intended learn-

ing. The attempt has been made to clarify the dif-



218

ferences from both an anthropological and educational

standpoint. An anthropological perspective on the

question of what impact the computer is having on

education is offered. Questions regarding what can

happen, in a technical sense, are the domain of the

computer and software designers. The questions that

emerge about what will happen are left up to politi-

cians and the future generations who will regard the

computer as part of their "cultural skin."
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APPENDIX I

Field Notes 9/19/83

1 8:16 Sit down at table with students in
2 programming class. Six boys sit at "boys'
3 table", four boys sit at round table next to
4 mine. I am at "girl's table" with the six
5 girls in the class. Teacher is taking roll
6 silently from her roll book. Looks at each
7 student and puts mark in book. Calls out
8 name of students who are not there and lis-
9 tens to Terrel or Jeremy who look for the
10 missing students then report to her that the
11 particular student is missing, sometimes
12 with guesses as to why they are not there.
13 Other library users = 3 boys at puzzle ta-
14 ble, talking to each other; 2 girls at
15 table writing, 2 boys walking along book
16 stacks over by encyclopedias (Seems to be a
17 favorite "hangout" or more like a "hiding
18 place" for students since the adults cannot
19 see them over in that corner.) Margaret and
20 Barbara are here. Barbara is placing the
21 computers on the tables and Margaret is
22 plugging them in. Some students in the
23 class are watching them do this. Other
24 students are talking, visiting with each
25 other. Jeff has taken a computer magazine
26 off the rack behind him and is looking at it
27 silently.
28 8:21 Teacher: I'd like you to complete
29 your drawings today. I want you to have a
30 completed picture for me by between 8:30 and
31 8:40. We'll save these on a tape. (Turns
32 to Margaret) Can we do that, Margaret?
33 Margaret: (Nodding) Okay. (She is still
34 within the computer area plugging in and
35 turning on the computers.)
36 Teacher: Don't forget to work your name
37 into the design. Those of you that are just
38 drawing on the machine, allow yourself e-
39 nough time to put in your line statements.
40 Margaret: It makes it easier if you start
41 with line 100.
42 Teacher: Yeah, start with line 100 on your
43 print statements. If you don't put in the
44 line statements we can't save the picture.
45 Don't just draw. We have to have those line
46 numbers. Is there anyone who has a question
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47 before we get started? (Waits for three
48 seconds).
49 Students do not ask questions. Four boys at
50 round table are sitting forward on the edge
51 of their chairs in a posture ready to get up
52 quickly. Tad asks, "Can we go now?
53 Teacher: No, wait a minute. Let's not all
54 rush to the computers at once.
55 Chris S. comes into the library and walks
56 over to where Margaret is setting up the
57 computers.
58 Chris: Can I use the computer for program-
59 ming? (Does Chris know how to program?
60 He's a sixth grader.)
61 Margaret: No. It's for the programming
62 class.
63 Teacher is asking for students to volunteer
64 to share a computer. There are 12 computers
65 and 15 students so she'll need three part-
66 ners. The six girls all raise their hands.
67 Teacher: Okay. So you guys have partners?
68 (The girls all nod. None of the boys has a
69 hand raised.) Alright, you get to go to
70 computers first. (Groan from the boys.) Go
71 ahead and choose your computers. (Girls get
72 up and go to computers.)
73 Joan: Let's get this computer. It's . . .

74 (un-intelligible). (Need to ask about pref-
75 erence for computers)
76 Teacher: Alright the rest of you can go.
77 The boys rush to the computers. Some head
78 for the same computer and push one another
79 away from the chair in front of it. The
80 dominant ones sit down and begins typing.
81 The "losers" in this situation go to other
82 computers. (What's the competition for
83 particular computers about? They are all
84 equal in overall size. Some have big key-
85 boards, some have big screens. But that
86 doesn't seem to be the deciding factor since
87 there are arguments over computers of equal
88 screen and keyboard size. Is it the place-
89 went of the computer on the table?)
90 8:31 Seven more students come into library
91 to use it before school. Will call them
92 "regular library users." As they come in,
93 some pass by the students in programming
94 class at the computers and stand behind them
95 and watch until teacher or Margaret tells
96 them to leave.
97 I get up and walk around behind students.
100 Student A has messed up program. Turns to
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101 student next to him. "Now you can fix it."
102 Student B works on program. When the ma-
103 chine displays "syntax error" and "ready"
104 the student presses delete key to erase
105 these messages. The student cannot "fix"
106 the program. "It's still messed up."
107 Student A: That's alright. (Raises hand for
108 teacher to come over. She is busy with
109 another student. He begins calling out
110 "Smith, Smith!" She looks up and says,
111 "Just a minute." Student waits.)
112 Sandy: (To me) I watch John's to see what
113 it ought to look like. (She is looking at
114 John's screen.)
115 John: (Takes over keyboard of another stu-
116 dent.) You have to do it like this. You
117 have to do what this says. Exactly. (He is
118 typing in line numbers for the picture.)
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APPENDIX II

Field Notes 11/14/83

STUDENT INTERVIEW
Start: 3:30 p. m. Stop: 4:02 p. m.
White female: Adrienne
Age 13
Grade 8
Interview done with both of us sitting down
at the round table by the back room door.
Her friend, Nancy, insisted I interview her
since I had interviewed Nancy earlier. Both
came in regularly on Mondays to work on the
computer calendar project. Both very
talkative as they worked on computers (see
observations 10/24, 10/31, 11/7). Nancy is
over at the computer in proximity to us but
out of hearing distance.

1 M: Let's take a test of the tape recorder
2 to see how our voices sound (turn on tape
3 recorder). Today is November 14, 1983. And
4 your name is. . .?

5 A: Adrienne Ellen Campbell.
6 M: And you are how old?
7 A: Thirteen years old.
8 M. (Turning off recorder) Okay, let's see
9 how we sound. (Play it back).
10 A: Do I really sound like that?
11 M: No, I think tape recorders distort the
12 way our voices really sound. Okay, let's
13 get started. As Nancy told you, I'm here at
14 SAMS doing a study of kids and computers and
15 I'd like to get some ideas from you about
16 computers since you're a calendar club
17 member. First question do you have a
18 computer at home?
19 A: No, not at the present moment. I'm
20 going to get a computer for Christmas from
21 one of my grandmothers. It's a used one of
22 hers. She's a computer technician in Los
23 Angeles.
24 M: What kind is it?
25 A: A PET. It's actually not her's. It's
26 my grandfather's but she's going to give it
27 to us. I don't think they use it.
28 M: How many are in your family, by the way?
29 A: You mean immediate family?
30 M: . . . that you live with at home.
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31 A: One, two . . . I think seven.
32 M: And that includes . . .

33 A: Four parents and three sisters and
34 brothers.
35 M: Are these full sister and brothers?
36 A: No, they're all half.
37 M: Older, younger?
38 A: Younger, all younger.
39 M: You're the oldest?
40 A: Umm. The one closest to me is seven and
41 a half years younger than me. She's my
42 sister on my mother's side. And then on my
43 father's side -- he has a little boy who's
44 three and a half. And my sister is two
45 months old. My father remarried and so did
46 my mother and they both had kids. (She
47 picks up the pencil and paper I had laying
48 on the table and draws three circles to
49 represent the siblings.) These two go with
50 my dad and this one goes with my mom.
51 ("Two" refers to young girl and boy. "One"
52 refers to baby girl.) I switch off between
53 my mom and my dad. My dad has me sixty
54 percent of the time and my mom has me forty
55 percent of the time. I got an inter-
56 district transfer (to come to SAMS) because
57 my dad lives in Ocean View and my mom lives
58 in San Andreas.
59 M: (I have been nodding throughout the
60 entire previous episode) That's very
61 interesting. Okay, so, umm . . . how did
62 you begin using computers?
63 A: I think it was in fifth grade. I went
64 to a computer course here. Not that I
65 deserved it. I was doing really well in
66 math and was recommended by my teacher.
67 M: How did that work?
68 A: Only some of the advanced math students
69 got to come over here in the morning during
70 school. For four to six weeks. I can't
71 remember . . . six weeks, eight weeks.
72 M: And then what?
73 A: Mrs. Carlson was the teacher. She gave
74 us beginning programming. But I forgot a
75 lot of it. I mean I know how but it's
76 foggy.
77 M: Did you take any other computer
78 instruction?
79 A: I think I did. This one, I mean you
80 have to program. I think I might have taken
81 another one, but I'm not sure. (She seems
82 to be hedging here. Exaggerating, maybe?
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83 Feigning more knowledge than she has? She
84 may be a borderline between the "psuedo-
85 expert" and the "computer user" type.)
86 M: (Looking at my notes) What kinds of
87 kids like computers?
88 A: I'm not real big on computers myself. I

89 think kids who. . . I'm not sure. I really
90 haven't thought about it. But video games
91 are the ones that, you know, like, attract
92 most people. The people who play (emphasis
93 on "play") computers usually aren't that
94 bright. I don't know if they're bright or
95 not. They just don't . . . they're just not
96 as buckled down as some other kids. You
97 know, I mean, they play 'em. Goof-offs.
98 (short laugh) That's my automatic reaction.
99 I mean, I don't come in here and play 'em,
100 but, I don't know, probably some smart
101 kids come in here and play them too. I

102 don't know.
103 M: How do you see computers used at this
104 school?
105 A: To play games. I don't know. That's
106 about all. There's . . . I mean, people
107 don't usually use them for educational use
108 here. They just sort of play them just to
109 keep themselves busy, I don't know, have
110 fun, I guess. When I use them, I don't
111 know, I don't consider programming all that
112 much fun at all. But it's just something I
113 do because I got to learn about computers
114 before I get one.
115 M: What kinds of games are on the
116 computers?
117 A: Oh, there are a couple games. There's
118 multiplication facts. There's states, you
119 know, like find the capital and find the
120 states. There's number games. There are
121 puzzles.
122 M: Do you think kids learn from them?
123 A: They might. Umm, patterns. I don't
124 know. They're fun. Some of them are.
125 Multiplication facts are old. I'm not very
126 good at them. I mean I can do them but . .

127 .

128 M: Which ones do you go to?
129 A: Bagel. It's a number game.
130 M: What do you do in "bagel?"
131 A: It's where you have three numbers.
132 Three digit numbers. None of the digits can
133 be repeating. And you've got to figure out
134 what the numbers are.
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135 M: How?
136 A: There's fermi, pico and bagel. Bagel
137 is, you got, they give you three, three
138 words. It's like bagel, bagel, bagel or
139 bagel, pico, bagel. Or something like that.
140 And they're in mixed up form. And bagel
141 means that none of them are right or that
142 number isn't right, in the right order. But
143 they don't give you them in the certain
144 order. Pico means right number, wrong
145 place. And fermi means right place, right
146 number. But you don't know which they are
147 because they're mixed up under the numbers.
148 So, you get your're rating. It can be wise
149 thinker, genius, E. S. P., you know, like
150 that.
151 M: Which ones don't you like?
152 A: Multiplication facts.
153 M: What else?
154 A: The puzzles, where you try to fit the
155 picture in. I find them frustrating.
156 Multiplication facts are easy but the
157 puzzles are frustrating.
158 M: Do you know what's inside a computer?
159 A: A little computer chip.
160 M: Anything else?
161 A: Um, a tube. The computer chip stores
162 all the information but, um. . . (pause)
163 probably a lot of wires. I've never seen
164 inside one but I took a television apart
165 once. I've seen what's inside that. It's
166 similar to what's inside a computer (very
167 positive tone of voice.) It's like a t. v.
168 hooked up to a typewriter.
169 M: What kinds of things do you know how to
170 do with computers?
171 A: Program. Play (laughs). I don't know,
172 what else can you do with a computer? I can
173 program a program. I can program from a
174 piece of paper. Umm.
175 M: What commands are you familiar with?
176 A: You mean like cursor control? (I nod)
177 Um, cursor control, insta delete . . .

178 M: (These are keys on the keyboard and so I
179 repeat) What kinds of commands?
180 A: Oh, like run, list, load, save, verify.
181 M: How do you think computers will be used
182 in schools of the future?
183 A: They might have them for tutoring
184 people. I'm not sure though. They'd be
185 able to talk, probably. And then they'd
186 just give you printouts. Maybe they wouln't
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187 be able to talk but they'd be able to give
188 you printouts of what you needed to learn.
189 You could talk into them and they'd sort of
190 compute everything. You know.
191 M: How else do you think they might be used
192 in schools of the future?
193 A: They could memorize or just, keep, save
194 everything that you wanted to save. You
195 know, like that grade. Like grade you and
196 stuff. I don't think they'll ever replace
197 teachers. Maybe. Maybe in the far future.
198 But I don't know.
199 M: How about our daily life? How do you
200 think computers will be used?
201 A: (Quick reply) To manipulate other
202 countries.
203 M: In what ways?
204 A: Soviet, U. S. A. you know. Sort of be
205 able to figure out where their missles are
206 and stuff, their bases. Not that we can
207 pinpoint them, but, you know, give us a
208 general location. Verifying stuff, you
209 know.
210 M: How else do you think they'll be used in
211 our daily life in the future?
212 A: To help us with your businesses and . .

213 . just simple stuff. (She is indicating
214 that she is tired of talking. She looks
215 away often.) How far down are we (referring
216 to the list of questions I have written in
217 front of me)?
218 M: Oh, We've done most of them. I have
219 just one more. Do you think computers will
220 play a role in your future life?
221 A: Yes. Because some colleges are now
222 saying you have to have access to a computer
223 to enter. And I definitely intend to attend
224 a college. And so then I should have a
225 computer by then. I don't think computers
226 will change our life very much. (Long pause
227 here) If there was going to be a radical
228 change it would be at the very beginning.
229 M: What do you do for fun?
230 A: Read. Ride my horse. A mustang. I

231 keep him out at Austin Stables. I go out
232 there twice a week to ride him.
233 M: Anything else, for fun?
234 A: Play with friends occasionally. Ride
235 bikes. Swim. Listen to rock music. KMEL.
236 FM
237 M: What kind of grades do you get in
238 school?
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239 A: A's and B's.
240 M: What do you take?
241 A: First period P. E., U. S. History,
242 English. I have math, lunch. Then I have
243 Spanish IIA, science, then I have wood.
244 M: (I end the interview with chitchat).



244

APPENDIX III

San Andreas Middle School Computer Survey
Administered January 18, 1984

Position: Teacher Aide Administrator

Grade Level: (circle) 6 7 8 Subject

1. What do you see as the most important use of
computers in the school?

2. In the future what effect do you see computers having
on your day-by-day curriculum?

None A Little Some A Lot

3. Teaching students computer awareness would be an
important part of our computer education program.

Yes No

4. What kinds of experiences do you see computers being
used for? (check as many as you wish)

--- Drill and practice
--- Reinforcing new skills

Remediation
Simulatioon

--- Computer-assisted learning
-- Programming

Word processing
Other

5. Teaching students "how to programam the computer"
should be a part of the computer education program.

Yes No

If YES check one or more of the following:

Everyone should know a little bit about
programming
Do a little bit at each grade level
Programming is only for top students
Every 8th grader should take a 1 semester
course
Every 8th grader should have an
opportunity to take a course
Somewhat important, but hard to see where
time in school day will be available
Programming is only for interested
students
Other thoughts
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6. In what subject areas do you think computers can be
used?

-- All areas
Math

--- Reading
-- Language Arts

--- Social Studies
--- Science
-- Art
-- P. E.

- -- Music
--- Other (please specify)

7. How many computers do you think we need ideally?
21-25 26-30 31-50

8. Ideally, how do you see the SAMS computer program set
up? (check as many as apply)

--- Computer lab-formal classroom
--- Computers in the classrooms
--- Computers in the Learning Resource Center
--- Program run by aides
-- Program run by existing staff

9. How do you see yourself relating to computers and
their use in our school? (check one)

--- Scared to death of them
- Not interested

--- Interested but no time to pursue interest
-- Eager to learn more

- -- Currently using them
-- Wish I could use them even more
- Will learn if necessary

10. All of the following are important items in a
computer education program. In a middle school program
where do you think the major emphasis should be placed?
Please rank these items: (1 being the most important and
3 being less important)

Teach progamming skills
--- Teach computer awareness

Use computers as instructional tools

11. How have you gained your knowledge about computers?

12. Would you be interested in after school in-service
class?
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APPENDIX IV

San Andreas Middle School Computer Survey
Administered to students February 7-14, 1984

Name

Grade

Male Female

1. When I am in the library I play with the computers:
Very Often Sometimes Not Very Often Never

2. Of the following games, the ones I play most often
are (put a check next to those that apply):

--- Spell N' Time
Guess My Number

--- Android Nim
-- Latitude/Longitude

Lemonade Stand
--- Hangman

Bagels
States and Capitals

- -- Jigsaw Puzzle
Number Series
Parts of Speech
Hearts

--- Caves
-- Math Facts

--- Typing

3. The computer game I like best is

4. The computer game I don't enjoy is

5. I would rate the importance of knowing about
computers as
Very Important Somewhat Important Not Very Important

6. The most frustrating thing about the computer is

7. The most rewarding thing about the computer is

8. I would rate my knowledge of computers as (circle
one)

very knowledgeable
some knowledge
not very knowledgeable
no knowledge at all
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9. The most important thing I have learned from using
computers is

10. Do you have a computer at home? Yes No

If so, what kind of computer do you have?

What do you use your computer for at home?

-- games
--- word processing
-- programming

homework
-- other (describe it)

11. How do you think video games are similar to what is
on the computers at school?

12. How do you think video games are different from what
is on the computers at school?


