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Synopsis of Findings

The study described and reported in this publication was.sponsored ,by the
California Assessment Program (CAP) of the State Department of Education, and it
was conducted during the 1982-83 school year. A sample group of sixth and
twelfth grade students from throughout the state was tested during the study,

The results of the study were originally published in Student Achievement
in California Schools:* 1982-83 Annual Report (Sacramento: California State
Department of Education, 1984)., They are reproduced here-because of the wide
interest shown in the use of computets in the classroom and the relationship
between the use of computers,and other educational and social expefiences:

This is a report of a study on the knowledge, attitudes,,and experiences of
California's sixth and twelfth graders In the area of computdr techriology. It'
is ihtended as a baseline measurement.of what is being learned about computer
technology in California, not as a measure of success'.

A committee.of experts on.computer technology was drawn from the public
school system, universities, and industry.- The committee designed a survey
that assessed a wide variety of instructional,objectivqs in the area of com-
puter studies as well as attitudes towards cemputer technology and relevant

)experiences with computers.

A representative sample. of twelfth graders was tested in December of 1982.
Sixth grade students were tested' in April Of 1983.

Twelfth Grade Results

More than half the students in the twelfth grade%sample reported
-actually having used a programming language of some, kind. Thirty-seven
percent reported having used BASIC.

Praying games--hinstructional games or video games--was not associated_
with higher test'scores in computer literacy or computer science.

A substantial' majority could correctly identify simple truths and
misconceptions about cdmputera.

More detliled knowledge ,of computers,' as measured 'by test scores, was
low. Knowledge of programming was very low.' Sixteen percent reported

'having learned programming in school.

Twelfth grade boys scored consistently higher Chan the girls did. The
better performane of boys was associated with greater exposure to
computer technology.

There was a clear relationship between test scores, and the parnts'
educational levels. 'Children of more highly educated parents consis-
tently scored higher than children, of less well-educated parents..
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Sixth Grade Results

About 68 percent of sixth graders indicated having some type of in
school computer learning experience, and 56 percent said they had used

some type of computer in school.

e About 15 percent of the Sixth graders reported having learned to write
computer progtams at school.

o A substantial majority could identify simple truths and misconceptions
about computers and saw a much larger role for computers in the work

place

o Test scores summarizing detailed knowledge of computers were low, and

sgores representing knowledge of simple programming techniques were

qd-,:.te low.

t Boys scored ihigher.than the girls did, and students with professionally'

employed parents scored higher than students with parents in semiskilled

pr u kflledl occupations.

Background

The computer can be a means of educating st udents and an object of study

in itself. Aistorically, in the public schools, there has been more interest

in the former application than in the latter. These two applications are not

mutually exclusive. Using the computer-as sn.instructional tool invariably

requires learning something about the machine and how to operate it.. It is

also true that the study of coMputerg and programming can be a natural and

stimulating way to learn problem-solvilig skills and various mathematical and

scientific concepts..
. . I...

There is strong evidence for -the growth of a serious interest in computer

studies. The California State-Board of Education in 198'3 made computer studies

a pait Of itstmodel graduation,requirements, a. measure which is.belnalconsidered,

and duplicated in other stated. The.eollege Entrance Examination Board in 1982

.inaugurated an advanced placement test for'high school students in the area.OI .

computer science. The National Center-for Educatiopel.Statistics in 1983

initiated_ a nationwide study of computer literacy.r

The primary goal of this study was,.to examine the knowledge, attitudes, and

experiences of California's sixth and',twelfth graders in.the area,of computer

technology. The study was designed to encompass the diverse educational objet

tives of many different district and.school programs. The result was a baseline

measurement of what California's students know about computer technology. It-

should not be interpreted as an evaluation of a particular course of instruction.



Educators have witnessed In recent yearn n 11veIy debate about what stu
dents shopld learn about colputers.; Statementn of' educational oblectiven hnve
Been published by the Committee on.Computer Educntion (19/2); the National
Council of Supervisors of Mathematics (1978); Johnson, Anderson, Hanson, and
Klassen (1980); Anderson and Klassen (1980) ; Rogern (1982); and the Department
of Defense Dependents Schools (1982). interest has risen to the point that
textboOks have begun to appear (e.g., Horn and Poirot., 1981; Miller, Chaya, and
Santora, 1982; and Luerman and Peckham, 1983). Dlscunsion of various key Issues
can be found in Papert (1980); Maimed (1982); and Shane,(1982).

///The National. Asseselirient of Educational Progress (wyp) Included several
que'tions on computers in its 1977-78 mathematics assessment, whiLJ have been
reported by Carpenter, Corbitt, Kepner, Lindquist, and Keys (1980). They' ./

concluded that a large majority of the thirteen and seventeen year old stuaents
tested had little or no experience in actual applications of computers. For .

eihmple, only 8 percent of thirteen year olds and 13 percent of seventeen year
'olds said they knew ',low -tIo program a computer. By contrast, there was a some
what higher level of awareness of the routine uses of computers. UnderstAeOing
of more sophisticated uses of computers in complex decision making and
mathematical modeling of problems was more limited.

rttlAftg,vd

Twelfa Grade Sur by
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A committee of specialists in computer technology was assembled from the
, public school system, universities, and industry, and they designed a survey to

assess a wide variety of instructional objectives the area of-computer
studies, attitudes towards computer technology, and relevant experiences with
cum:Alters. Cognitive'test questions wexe written to conform to a set of objec-
tives that was developed and used with the Department of.Defense Dependents
Schools (DoDDS) curriculum shown in the chart entitled "DoDDS Student Objec-
ttves. .Test questions were reviewed for teievance ar,es, accuracy of content,
se: or ethnic bias, and typographical correctnebs. All cognitive test questions
well multiple choice with four tions.

Attitude questions w- e obtained.from a sgt that had been administered
by telriationalhssessm nt of Educational Progreso in a ,A77-78 mathematics

1
The terms "computer literacy" and "computer science," as used in this report,
shoitld be understood in light of the described objectives. The number of
questions relevant to each objective is written in parentheses after each
statement. There were, in all, 430, questions,' including 239 for the arta
of computer literacy and 191 for computer science. The Northwest Regional
Educational Laboratory in PortiOn Oregon, shared questions that had been
wiltten for a DoDDS evaluation and assisted in the question-writing process..



WAY; Uedent bbjectivne

Following ere thn ehjectivne aunt no thn beide fur the curriculum of the Ooportment of Onfonon Doporitionto

5chonle MODS). !hey ore erranged by OoDDS objective category end nubcotegory numhorn. the number after each

Item In the number of nerve,/ Mime devoted to Mut objective on the twelfth grodn'tnot.

1. Demonotrote imideretooding of thn capobilitien, oppIientioon, nod bnplicetione of crellerter technology.

(239) .---,

1. Interact, with n computer end/or other electronic dovicno. (42)

1. fOrmetwitutOm ability to operete a vnriety of devIcen which ern honed on electronic logic. (0)

2. Demonetrnte ebility to n computer In the internalve mode. (13)

3. hidependently nelecL e program from the computer resorce library. (9)

4. Recognize user orrorn minociated with computer utilizntion.(12)

2. Explain LOD functiono nrA mien of a computer nyntem. (91)

1. lion an npproprinte vocabulary for communicating about computers. (25)

2. Dinlinguinh between interactive mode and botch mode computer prof:mining. (9)

3. Identify a computer ayetem'e major components, ouch no input, memory, proceunioq, nod output. (20)

4. yecognize tnake for whichcomputer utilization in appropriate. (14)

5.-"'Deacrihe the major historical developments in computing. (23)

3. Utilize nyntematic procensen in problem graving. (50).

1. Choone a logical sequence of steps needed to perform a tank. (10)

2. Diagram the atepe in solving a problem. (7)

3. Select the appropriate tool and procedure to wive a problem. (11)

4. Develop systematic procedures to perform useful tanks in arena such no social atudiea, business,

science, and mathematics. (12)

5. Write simple proorana to solve problems using a high-level language, ouch an PILOT, LOCO, or BASIC.

(10) _

4. Appraise the impact of computer technology upon human life. (40)

'1. Identify specific useb of computers in fields, such as medicine, law enforcement, industry,

business, transportation, government, banking, and apace exploration. (12)

2. Compare computer-related occupations and careers. (1.5)

3. 'Identify social and other nontechnical factors which might restrict computer utilization. (10)

4. Recognize the consequences of computer utilization. (11)

5. Differentiate between responsible and irresponsible uses of computer technology. (2)

.
Demonstrate understandings of computer systems including software development, the design and operation of

hardware, and the use of computer systems in solving problems. (191)

1. Write structured and documented computer software. (95)

1. Write well-organized BASIC programs which include the use of color, sound, and graphics statements.

(41)
2. Write programs which demonstrate advanced programming techniques used to solve problems in

business, scientific, or entertainment applications. (19)

3. Write programs in an additional high-level language such as PASCAL, COBOL, or FORTRAN. (25)

4. Write programs ; in a low-level language, such as machine language or assembler. (10)

2. Demonstrate knowledge of the design and operation of computer hardware. (57)

1. Demonstrate unassisted operation of at least two different configurations of computers and their

peripherals. (16)

2. Use a special-purpose computer or
computer-interfaced devices to monitor or control events

sensing temperature, light, sound, or other physical phenomena. (10)

3. Describe the computer's digital electronic circuitry in terms of binary arithmetic and logical ,

operators. (19)

4. Perform vendor-authorized minor maintenance on the computer system. (12)

3. Use computer systems in problem solving. (39)

1. Use data processing utilities, including word processing and data base management, in problem

solving. (12)

2. Translate software from one language to another or to another version of the same language. (11),

3. Analyze different solutions-to the same problem. (16)



a);sessment. Koch of thfl II at questions requested the student to Indi
sts 4j,',1eMf!fit (strongly disagree, disagree, undccided, Agri' , strontly agree)

will] ss pafticular statement. The statements welt,:

Computers dehumanle.4 smci:ct y by must iny, (-4,/,,r one 11111111W

The more tomputers ate used, the lens privacy a pe r'rrsrr All have.

Computers will probably create as many john an they eliminate.

o Computers slow down and complicate simple business operations.

":a4meday most things will 144 run by computers.

o 'A knowledge of computers will help a person get a better ob.

o Computers can help make mathematics more nter sting.

o Computeru are'sulted for repetitive, monotonous tasks.

sr Computers are pi7ygrammed to follow precise, specific Instructions

'

o Computers require special. languages for people to communicate with them,

o Computers have a mind of their own.

o Computers make mistakes much of the time.

is. To work with a comp], a person must be a'mathematician.
11.

The committee designed background statements/questions to assess relevant
prior knowledge of computers and experiences with them. The statements/questions
were:

o Indicate which of the following languages you have actually used to
write and run computer programs. (BASIC, PASCAL, LOGO, PILOT, FORTRAN,
COBOL, FORTH, ASSEMBLY LANGUAGE, Other, None)

o Indicate which of the .following video games you have at ho-me. (Atari,

Odyssey, Intellivision, olecovision, Other, None)

o Indicate which of the follow.ta types of microcomputers you have at
home. (Atari 400 or 800, TRS-80, Apple, PETCommodore, IBM, Texas
Instruments, Odborne, Other, None)

o Indicate which of the following types of microcomputers you have used
at school. (Atari 400 or 800, TRS-80, Apple, PETCommodore, IBM, Texas
Instruments, Osborne, Other, None)

o -Approximately how many hours per week outside school do you spend in
each of the following activities? (Reading for pleasure, Doing home
work, Playing video games at home, Playing video games away from home,
Working with a computer, Athletics, Watching television, Other hobbies

4*
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ot recreatIon -Hone, Lesn tNan 1 to 1 how , Flom 2 to

hours, From I to hours, 1 to stars, netween andand 10 hours,
More than 10 hours)

lndlcate the types oi in-achool microcomputer learning experiences you
have had. (Write programs, Generally learn about computers, Drill
and practice, Simulations (math or science demonatrationa), Tutorial,
Jnst factional garnet], I have had little experience with computer.)

Indicatewhere you learned about computers. (At home, At friends'
homes, Special summer. programs, Museum or noience hall, At school dur-
ing' the day, At school during the evening, Computer stores or salesmen,
Playin]i with video games, I know little about computers.)

Students were asked to report demographic information, including sex
and level of parent education. The five possible categories.of parent education
were:

Not a high school graduate

Migh school graduate

Some college

Four-year college graduate

Advanced degree

That category corresponding to the highest educational level reached by a parent
was to be selected.

The test was designed in a matrix format so that each student saw only a
small part of the entire pool of questions. Eighty-six unique forms of the

. test were created, each containing five cognitive test questions, One attitude

question, and two background questions. The attitude and background questions
were assigned to the 86 test forms so that each would appear approximately an

equal number of times., A different set of cognitive test questions, selected
to cover both Computer literacy and computer science objectives, appeared on

each form. These were arranged so that easier questions appeared first on the

test. The test forms were spiraled for distribution so.that each one would be
given about the same' number of times within each school.

Sixth Grade Survey.

The questions selected for use with sixth grade students were a subset of

those develop for twelfth graders. The ftlected questions were included on

the CAP Survey of Basic Skills: Gra Six, which is administered annually to
%-all public school sixth grade stu ents in California. There are 40 different

forms of test, and each altudent takes just one fort. In addition to the

reading, -. ...ten expression, and mathematics questions included on each form,

there was space for one additional computer test question. This meant that 40
different computer test questions could be given to sixth grade students.

6
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ohj(ctive 1.2.4, Recognize appc priato taskli for it compni r. (1)

Objective Describe major historical developments.

nhjective 1.3.4, h.vetop procodure s to port flu unefhl tank . (2)

Objective 1 .3.5, Write tlImplo programs. (4)

(!ljecrive 1.4.1, Know specific uses of computers. (2)

Objective 1.4.2, Know computer occupations and careers. (3)

in addition to the four regular response options originally included in the
questions, sixth graders were permitted an "1 don't know the answer- response
to each of these questions. The cognitive test questions given to sixth graders
were

1.2.1 What is a computer program?

o 1.2.1 What is a computer printout?

o 1.2.1 To say that a computer has 16K memory means that:

o 1.2.2 You can interrupt data processing when you use which mode?

1.2.2 Batch mOde is often preferred over interactive because it is:

1.2.2 What is the main advantage of the interactive mode?

1.2.3 Besides input and output equipment, what must a computer have?

1.2.3 Which part of a computer is used to prepare permanent written
reports?

1.2.3 Which part of a computer is used for mass storage of information?

1.2.3 Computers arepleast useful for which of the following tasks?

o 1.2.4 Computers can do which of the following tasks?

1.2.5 Who was the inventor-of.the 80-column,IBM punch card?

7
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1.:3';) In UASIC programming, yon in the line y ta want and then

1,4.1 Which of the following fleidn mien computer', io ntore large

quantitien of laformation?

1.4.1 A banic one of computern in iihrarien :involves;'

4 1.4.1 Computern arir uneful In medicine becaune they can:

1.4.2 Which of the following persona is most, likely to be skilled in

writing computer programs?

1.4.2 Translating a flow chart into is computer language in the job of

1.4.2 What is the main duty of a computer ;programmer?

The four background questions asked of sixth graders included: .types of

in-school learning experiences; presence ofi video games at home; types of com

puters used at school; and where students learned about computers. All except

two of the rating scale, or attitude, questions were.included in the sixth grade

survey. The two excluded questions were those that assegsed factual knowledge

of computers: computers are programmed to follow prdcise instructions; and

computers require special languages. This.was dor to maximize the number of

regular cognitive test questions that could be asked.-

Teachers supplied information onhe sex of the student and parents'

occupations. The categories of parents' occupations were:

Professional

e Semiprofessional

Skilled

Uns Iled

Teachers were instructed to selebt the category corresponding to-the

occupation'of the principal wage earner.

1.2



Twelfth GradctSample

Sch«ols included in this study were sampled randomly. Mifi the basis of
California Asse,)sment Program data (Alected the previous year, high schools
were ranked classified into five equal categories on the basis of number
rested (a proxy Inc school size). Within each size category, schools were
faulfed sot classified into five equo groups on the basis of an average index of
parctlf education (a proxy In social class). This resulted in a five-by-five

of schools with equal numbers in each of the 25 cells.
ch..,oH were select( raudomly with A probability of p .--, .125 from each cell.

Ho the original population of 784 schools, 98 were selected, which had
:i,39 5 students. The sample did not differ significantly from the

pepulatin in terms of achievement or parent education, The sample average
cu,Pbet tested school, N ,..' 239, was smaller than the population average of

Hi indteatini: a slight oversampling of small schuols. Eighty-seven
s,hools participated in the study, yielding a school response rate of 89 per-
cent. !-'0,.verat schools declined to participate on the basis that their students
were oat prepared for such an assessment, Survey questionnaires were received
from 1'1,861 students, yielding: an estimated student response rate of 88 percent
fin paiticipating schools,

7ixth Grade Samp)o

The Survey of Basic Skills: Grade Six was administered to 293,717 students
between April 25 and May 13 of 1983 under standardized conditions. Test forms
were assigned to students by an effectively random procedure, with approximately
eluai numbers of each test form given in each school. As a result, each
computer test question was given to an average of 7,343 students. Rates of
nonrespouse ranged from 4 to 6 percent.

Analyses

TY.Afth Grade Anal,,,ses

Responses to individual cognitive test questions were classified according
to 'student objectives and aggregated on the basis of sex and parents education,
Students who did not attempt to answer any of the five cognitive questions on a
given test form were excluded from the analysis. Given the matrix format of
the test, each of the 430 cognitive test questions was answered by about 200
students. Percets correct for all objectives are shown in Table 1.

Plots of computer literacy (CO and computer science (CS) composite scores
for different levels of parents' education and sex are shown in figures 1 through
3. Percents of students selecting each option of the attitude questions were
calculated, along with their average test scores. These scores are shown in
tables 2 through 14, Bach of the13 attitude questions appeared on six dif-
fere-nt forms of the test and was responded to by approximately 1,200 Students.

13



For each option, the. percents of boys and girls and percents of students in each

parent education category" are reported. Analysee'of the background'questionA,

shown in tables 15 through 23, were similar. Background questions were placed

on each test form in a pair, so that each one appeared on about 24 different

test forms and was responded to by approximately 4,800 students.

Sixth Grade i12.19s

All questions given to sixth graders were analyzed in a format similar to

that already described. Total percents of students selectingteach option of the

questions were calculated. For each option, the percents of boys and girls and

the percents of students in each parent-occupation category were reported.

Percents correct for cognitive questions are shown in Table 2.4.. Responses to

attitude questions are summarized in tables 25 through 35. The analyses for the

background questions are presented in tables 36 through 39.

Results

Twelfth Grade Results

Average scores' for each student objective are shown in Table 1. There were

several trends evident here which were confirmed in subsequent analyses. Test

scores were not high for any of the objectives tested. This is not surprising

given that most schools and districts were just beginning their computer studies ,

programs. Scores were low, near the so-called "chance level" (25 percent cor-

rect) of responding, for those objectives calling for knowledge of programming,

especially for those students with little actual programming experience.

Students demonstrated higher mastery of objectives. relevant to: the operation

of electronic devices; appropriate tasks for computers; logical analyses of

problAns; and uses of computers in specific fields. 'Boys performed consistently

better than girls. In one skill only, "choosing logical sequence of steps

needed to perform a task," did girls outperform boys. For most objectives, the

difference in mastery was between 1 and 5 percentage points. There was a clear

relationship between achievement and parents' educational levels. Children of

more highly educated parents consistently scored higher than children of less

well-educated parents. Differences in scores between students whose parents had

advanced degrees and those whose parents hadNUot completed high school were

typically between 5 and 15 percentage points.

The-overall results are displayed graphically in figures I through 3.

Boys scored consistently higher than girls for all levels of parents' education

irr both:computer literacy and computer science, as shown in figures 1 and 2.

Higher leyels of parents' education were associated with greater differences

in test s6ores. These results may reflect a tendency for boys to take more

advantage of opportunities, a tendency for patents or teachers to encourage boys

more than girls, or a combination of both. Computer literacy and science test

scores, broken down by parents' education, are displayed in Figure 3.

10 14



Concerns about privacy and being treated as a number are ofth associated
with the introduction of computer technology. Student responses to questions
about these isaues are summarized in tables 2 and 3. Twenty-nine percent of the
students were undecided with regard to the statepent that "computers dehumanize
society by treating everyone-as a number," as shown in Table '2, There was a
tendency for more students to disagree than to agree. The high average score
on this item in computer literacy (CL), of 43.5 percent, correct, was obtained
by those who disagreed; and the high average score on this item, of 34.0, in
computer science (CS), by those who disagreed strongly. Of the 10.1 percent who
strongly disagreed, more were male than female (62.3 percent versus 35.6 per- /

cent). Parents' education,is associated with attitudes here. A larger propor-
tion of students whose parents had not completed high school more strongly
agreed than strongly disagreed. Responses to the statement that "the more
computers are used, the less .privacy a person will- have," summarized in Table 3,
were similar to those in Table 2. The modal response category, with 29.8
percent, was "undecided." Those who disagreed tended to score higher than those
who agreed. A higher percent of boys than girls strongly disagreed (58.9
percent versus 38.4 percent).

Tables 4 through 7 address attitudes towards the e ects of computers
in Che work place. To the statement that "computers wil probably create as
many jobs as they eliminate," there was a bimodal respon e pattern, shown in
Table 4, with large percents of students both disagreekeg (24.2 percent) and
agreeing (34.9 percent). Overall, more students tended to agree than disagree.

--lbw. highest average scores on this item were-attained by the 9.6 percent who.
strongly agreed (CL = 57.4, CS = 36.8). There were more boys than girls in this
group (56.0 percent-versus 41.1 percent).

A plurality of 37.8 percent of students strongly disagreed with the state-.

ment that "computers slow down and complicate simple business operations," as
shown in Table 5. Average scores of these students were higher than those of
other groups (CL = 47.9, CS = 33.2). Relatively higher percents of students
whose parents did not have a high school education tended to agree with the
statement. The reverse was true for students whose parents had advanced
degrees.

.10"-

Seventy-nine percent of the sample either agreed (46.0 percent) or strongly
agreed (33.0 percent) that "someday most things will be run by computers," as
shown in Table 6. It was interesting, however, that the highest computer-
scores were obtained by the 3.0 percent who disagreed (CL = 57.4, CS = 37.4).
A higher relative proportion of students from advanced cgree families fell
into this group than into any of the other groups. This may reflect sophisti-
cated awareness that while computers may control many processes, people are the
ultiniate controllers of computers. e-

A similar overall pattern of response, shown-in Table 7, was obtained
for the statement "a knowledge of computers will help a person get a better
job." Neatly three-fourths of those responding either agreed (46.2 percent) or
strongly-agreed (28.5 percent) with this statement. The highest average scores
on this item went to those who strongly agreed (CL = 44.6, CS = 32.2). 'There
were more boys than girls in this group (52.0 percent versus 47.1 percent).
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Computer studies are generally thought- to be related to mathematics. Two

aspects of this belief are reported on in tables .8 and 9. Some 48.2 percent

agreed and 23.9 percent of the sample strongly agieed that "computers can help

make mathematics more interesting." Those who strongly agreed had the highest,

test scores on this item (CL = 51.4, CS = 30.5). Of this group; 60.9 percent

were boys, compared to 35.4 percent girls. A somewhat different attitude was

expressed by the statement that "to work with a computer, a person_must be a

mathematician." The pattern of responses here was biModal, with 39.0 percent

disagreeing and 21.9 percent agreeing. The highest average scores on this

item were exhibited by the 14.3 percent who disagreed strongly (CL a 46.8,

CS = 31.4). Relatively larger perCents of students from lower educational

backgrounds either agreed or strongly agreed. Mose whose parents had advanted

degrees.were more likely to disagree or strongly disagree.

Tables 10, 11, and 12 summer e responses to simple statements of fact

about-computers. ResponSes herT re less reflections of value judgments than

assessments of knowledge of very'basic facts about computers. The general

pattern of response was the same for all three statements. More-students tended

to agree than disagree with them. The modal response category was "agree" in

each case. 'Although smaller i'ercentages of students agreed strongly, their

scores were consistently higher than those of the other-groups. The group that

agreed strongly tended to include about 15.percent more boys than girls.

Responses to two possible misconceptions are summarized in tables 13 and

14: "Computers have a mind of their own" and "Computers make mistakes much of

the time." Again, the task of the student was not so muck, "n render a value

judgment as to pass on the Correctness of the statement. ..:ewere similar

patterns of response to both statements. Larger percentagee disagreed than

agreed, and.average test scores tended to be higher for those who disagreed.

An exception to this were the high scores'of the 1.8 percent of students who

strongly agreed that compu ep-make mistakes much of the time. This may be'a

sophisticated minority w were responding on the basis that the quality of

computer output is no b tterilthan whatis input. Roughly 15 percent more boys

than girls strongly di agrede with thessatatements, Parents' education was

related to the resp nse: Relatively lalrer percentages of students whose

parents have advance degrees either disagreed or disagreed strongly.

The ability to write and use computer programs is an important outcome of

a course on programming. Students were asked to indicate the computer languages

they had used to perform these tasks. Results are summarized in Table 15. Per-

cents in this aid the following tables may not sum to 100, because students

could select more than one option. BASIC, used by 37.0 percent of studeints

(54.4 percent versus 44.2 percent), wais the most frequently selected language.

However, the highest average scores on this item were attained by the 3,/3 per-

cent minority who had used PASCAL (CL = 56.0, CS =40.1). Of the PAkkli users,

70.7 percent were boys, and 28.1 percent were girls. A 1;14rality of 0.4 per-

cent indicated that they had not used any languages, and their average scores

were the lowest in this table (CL = 45.0, CS = 25.1). This group of nonusers

included 53.0 percent girls-and 45.3 percent boys.

Video gamer are considered by some to be a first introduction to computer

technology. Responses are summarized in Table 16 to the question "Which of

the following video games do you have at home?" The most frequently chosen
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video game was Atari, 27.9 percent, followed by: Intellivision, 8.4 percent;
C/clyssey, 3.0 percent; and Colecovision, 2.3 percent. The scores of the Atari
group (CL 48.6, CS = 32.0) were only marginally better than those of the
51.0 percent of students who reported having no video g me at home (CL = 47.5,
CS = 31.5). Access to the other video games listed was pociated with scores

4in the same range. Very few students whose parents had)advahced degrees indi-
cated having no video game at home. This was not true for students in the other
parent-education groups.

.--

Access to a microcomputer, at dpie or at school, ought to be positively
associated with student mastery of computer technology. .Schools provide a
structured climate for learning, ailing one.to expect higher scores for stu-
dents with access to a microcomp er at school. This was not necessarily the
case, as shown in tables 17 and 18. The microcomputers and.utrcents report-
ing access were: Texas Instrdents, 14 percent;Atari, 9.9 pacgnt; Apple,
5.2 percent; IBM, 4.0 percent; TRS-80, 3.1 percent; Commodore, 2.1 percent; and
Osborne, 0.8 perceht. The highest average scores on this item were associated
with IBM (CL = 53.8, CS = 27.8) and Apple (CL = 53.8, CS = 31,7). This apparent
advantage of IBM and Apple may be relatedto parents' education. Relatively
high percentage& of students whose parents had advanced degrees reporttld having
access to these machines. Among thelore,frequently selected machines, Atari
and Texas Instruments, and fgt. the group reporting no home access, the scores
for boys and girls were appr6Ximately equivagent.
0 ,,,,-,

Microcomputers tound in the schools were: Apple, 20.0 percent; IBM, ,

ce..

12.6epe
.i cent;

TRS-80, 10.2 percent; Texas Instruments, 7.8 percent; Atari,
7.0 p ent; Commodore, 7.0 percent; and Osborne, 1.1 percent. Machines that
were frequently selected in the home were -not the most popular at school. One
passibile explanation is that schools may base their purchasing decisions on the
availability of educational software and in-service training. Price may be a

more important criterion for home purchases. The highest'average scores on
this item were associated with the TRS-80 (CL = 51.6, CS = 34.1) and the Apple
(CL = 50.5, CS ,= 31.6). Relatively larger percentages of boys than girls
enjoyed access to a microcomputer at school. This was noticeable for the Apple

and TRS-80 machines at school. Of-the 42.6 percent of students who reported
having no access to a microcomputer at school, more were girls (45.7 percent
versus 52.8 percent):

It was reasonable to expect that the amount of time spent on activities
outside school,:such as-working with a computer or playing with a video game,

.would be associated with test scores. Ideally, the amount of such activity.
would be observed directly by people trained for the task. This was not fea-
sible, so students were asked to rate for themselves how many hours per week
they typically. spent in certain activities. The reliability and validityOf
such respoages were limited by accuracy of memory and social' desirability re-

sponse biases. Anindication that similar limitations.may apply here was the
nonresponse rate of about 15 percent, compared to less than 5 percent for the
other, questions. 'Given these points, the results can still be used to indicate
general trends. Percents of students in each activity category are shown in
Table 19, computer literacy scores in Table 20; and computer science scoreSin
Table 21.

ti
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A majority of 59.2 percent of the sample reported doing no computer pro-

gramming at home. This was identical to the percent reporting no microcomputer

at home. Comparable percentSof students reported not having a video game at

home (57.2 percent). Relatively small percents of students reported program-

ming computers at home more than two hours per week. More popular activities,

involving more than ten hours per week, were television (12.3 percent), ath-

letics (11.8 percent), and homework (10.1 percent). Increased involvement in

four activities was associated with higher computer literacy scores, as shown

in Table 20. These were: computer programming; doing homework; pleasure

reading; and watching television. The highest average scores on this item were .

attained by the small group (1.9 percent) that spent more than ten hours per

week programming. All four of these activities, with varying degrees of effi-

ciency, involve the transmission of information and have potential for learning.

However, the one activity that involved actually working with computers was

associated with the highest test scores. Higher scores in the area of computer

science Were associated with caly-three activities. These were: computer

programming.; reading for pleasure; and homework. Again, the highest average

-scores on Oars item were associated with programming activities.

One measure of the effectiveness of school programs is the extent to

which they\are associated with higher achievement. Data summarizing students'

microcdmput r learning in school are displayed in Table 22. Fully 53.0 percent

reported hO ng little such experience in school, and their average scores

were the lowest in the table (CL = 49.4, CS = 33.7)., PerCents of students in-

dicating each Type of experience were: general learning, 16.9 percent; pro-

gramming, 15.6 percent; games, 12.3 percent; drill, 11.3 percent; simulations,

8.4 percent; and tutorial, 4:8 percent. The highest average scores on this

item were associated with programming activities (CL = 56.9, CS = 46.8). Low

average scores were associated with computer games (CL = 51.6, CS = 39.1). Boys

were more likely to be involve in programming than girls (55.2 perCent versus

42.2 percent), and girls wer more likely to report having little experience

with computers45.6 percent versus 53.2 percent).

Learning about microcomputers in'school,appeared to have a powerful effect

on test scores. This can be seen by comparing the scores of those who reported

having programming experience with the scores.of those'reporting no experience.

In computer literacy, there was 'a gain from 49.4 to 56.9,, or 7 percent. The

gain in computer science, from 33.7 to 46.8, or 13,percent, was abdut two times

as large. Given that the test wasinot designed specifically to assess instruc7

tional outcomes in these classes, the estimated gains were conservative.

Microcomputers have so permeated our society that there are many differ-

ent sources of information about them. Students' responses to where they.

learned, displayed in Table 23, were: at school during the day, 28.0 percent;

video games, 21.2 percent; at home, 14.0 percent; at friends' homes, 9.8 per-

cent; in computer stores, 6.4 percent; summer programs, 3.4 percent; at school

in the evening, 2.4 percent; and at museums, 2.0 percent. Relatively higher

scores were attained by those-who reported learning in school, during the day

(CL = 47.2, CS = 35.1) or during the evening (CL - 47.0, CS = 38.8). This fact .

reinforces the earlier findings regarding the effects of instruction. The

lowest average scores were exhibited by the 44.9 percent of the sample who re-

ported knowing little about microcomputers (CL = 38.6, CS = 27.3). This group

\ contained more girls than boys (40.7 percent versus 57.7 pertent). Although
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many students re'orted learning from video games, their scores were, in fact,
low (CL = 40.8, CS = 30.1).

Sixth Grade Results

Average scores for sixth grade students are shown in Table 24. Test scores
ranged from a high of 38.6 percent ccrrect for the vocabulary questions to lows
of,19.2 percent correct for history and 22.4 percent correct for simple program-
ming. These scores are not directly comparable to those of twelfth grade
students for two reasons :,, the sixth graders were perMitted an "I don't know the
answer" option which was not available to twelfth graders; and the twelfth grade
average scores represent mre questions than were answered by sixth graders.:
With these qualifications in mind,.overall twelfth grade scores were about 15
percentage/points higher than were sixth grade. scores.

...
1

Overall, sixth grade boys scored about 5 percent correct points higher than
did the girls.' Students whose parents were classified as ;professionals scored %

about 17 points higher Clan those whose parents were unskilled.- Similar trends
were obtained for the twelfth grade boys and girls and for students from dil-
ferent parent-educational backgrourids. It appeared, though, that_the group \
differences in average test scores were smaller for the twelfth graders than f7
sixth graders.

Sixth graders' attitudes towards privacy and being treated as a number
are shown in tables 25 and' 26. A majority of students, 56.3 percent, either
strongly disagreed or disagreed with the statement that computers treat everyone ,

as number. This-compared to 35.9 percent of twelfth griders who gave similar
ratings. Among sixthgraders who strongly agreed, there was a relatively higher
proportion with parents from unskilled back indicating a possible,
relationship with:the parents' occunation:F., There was a similar pattern of
response for twelfth gradeititudents in the lowest parent-educational category.

04-

Sixth graders' concern's about privacy are reflected in Table 26. More
sixth graders either dislaPed or strongly disagreed, 34.6 percent, that com-
pute,ts lessen privacy than either agreed or strongly agreed. This compared to
a figure of 30.8 percent for t=tith graders. Relatively larger percentages of
students from unskilled backgr s sbtongly agreed, and larger percentages from
professional backgrounds strongly disagreed_Azith the statement.

4-3!.,*

Tables 27 through 30 ,address sixth graderst feelings about computers in
the'work place. Twenty-two percent either disagre d or strongly disagreed that
.;computers would create as many jobs as they elimin te, compared to 35.5 percent -
who agreed' or strongly agreed. Some 46;7 percent e ther disagreed or strongly .

disagreed that computers slow down and complicate t ings. 4, majority of stu-
dents saw a larger role for computers in the future. 'Sixty-six percent either
agreed o strongly agreed that someday most thing's would be run by computer,
compared to 11.0 percent who either disagreed or strongly disagreed. Students
from professional backgrounds were more likely to indicate agreent, and those
from unskilled backgrounds were more likely to indicate disagreement. Some
66.4 percent either-agreed dr strongly agreed that knowledge of computers will
help people to get better jobs, compared to 11.4 percent who\disagreed or
strongly disagreed. Students from professional backgrounds were relatively
more likely to agree strongly. Response patterns of sixth graders on these
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questions were generally the same as those of twelfth graders. Higher propor-

tions of twelfth graders saw a larger role for computers in the future and

believed that knowledge of computers will help them get a better job.

Sixth graders tended to believe that computers can help make mathemat-

ics more interesting (Table 31). Some 71.3 percent of sixth graders either

strongly agreed or agreed with the statement, compared to 72.1 percent of

twelfth graders. Of the 24.5 percent of sixth graders who strongly agreed,

60.3 percent were boya, compared to 38.7 percent girls. Although a majority

of sixth graders felt that computers help to make mathematics more interesting,

they did not overwhelmingly believe one had to be a mathematician to work with

a computer (Table 32). The response pattern to this question was bimodal, with

22.3 percent agreeing and 35.0 percent disagreeing. Relatively larger percent

ages of sixth graders from professional backgrounds aid relatively smaller

percentages from unskilled backgrounds tended to disagree with the statement.

Twelfth grade students exhibited a similar bimodal response pattern, which was

similarly related to parents' education.

Sixth grade students were generally. Able to recognize simple truths and

misconceptions about computers, as shown in tables 33 through 35. A majority

(53.9 percent) either agreed or strongly agreed that computers are suited for

doing repetitive tasks. By contrast, 38.7 percent either disagreed. or strongly

disagreed that computers have a mind of their own. A possibly complicating

factor is the recent publicity of artificial intelligence research. Artificial

intelligence is the field of computer science that endeayors to create computers

that can simulate human intelligence.' A sophisticated Student might infer that

in some.sense, computers can have minds of their own. Finally, 46.3 pereent

either disagreed or strongly disagreed that computers make mistakes much of the

time. The response pattern of twelfth graders was the same but indicated a

more informed awareness of these truths and misconceptions.

Video games were more popular among sixth graders (Table. 36) than among

twelfth graders. Only 347 percent of.-sixth graders reported not having a video

game-at home, compared to 53.0 percent of twelfth graders. This may reflect a

tendency of older'students to spend more time away from home. Of the sixth

graders without home video games, 37.T percent were boys, compared to 61.5 per-

cent girls. Atari, with a 44.3 percent share ;,f the sample, was the most popu-

larvideo game among sixth graders. Twelfth grade results showed almost equal

proportions of boys and girls without the devices but did show Atari-as the.

most\ frequentlyselected one.

\A-stitttantial fraction of sixth graders, 31.9 percent, indicated that they

had n in-diimorcomputer learning-experience (Table 37). Of these students, a

major ty were girls, 54.5 percent, compared to 44.9 percent boys. Relatively

highe percentages of students from unskilled backgrounds reported having no

comput r learning experiences in school. Types of in-school learning and the

percen of students for each were: computer games, 33.1 percent,; drill and

practic , 21,8 percent; mathematics or science demonstrations, 17.9 percent;

progr ng,'14.7 percent; and general information,. 14.7 percent: Percentages

may not um to 100, because multiple responses were possible,. Of the students

who wroteAwograms, a majority were. boys, 54.9 percent, compared to 44.3 percent

girls. Alerger proportiOn of twelfthgraders, 53.0 percent, indicated having

no computer learning experience in school. By contrast, a smaller proportion of

twelfth graders reported.using computer games in school.

16

20



Less than half Of the sixth grade sample, 43.7 percent, reported not having
a microcomputer at school (Table 38). Of this group, a majority, 52.0 percent,.
were girls, compared to 47.4 percent boys. Similar estimates were obtained for-
twelfth grade students. The most frequently indicated school microcoMputeil
was the Apple, with,20.5 percent, followed by Atari, with 9.4 percent, and
Commodore, with 8.9 percent.

Sixth graders reported learning about computers most frequently by playing
video games, 42.4 percent, as shown in Table 39. Other frequently selected
learning situations were: at school during the day, 27.3 percent; and at home,
22.6 percent. By comparison, fewer twelfth graders reported learning at home,
14.0 percent, or by playing video games, 21.2 percent. The large proportion of
sixth graders who selected video games as a response may reflect a lack of clear
understanding of the differences between video games and computers. This fuzz-
iness of definition is increased, no doubt, by the use of many computers to play
games and by simple computing capabilities of some devices marketed as video
games.

Discussion

Affective goals are as much a part of the educational process as are cog-
nitive goals. In addition to technical knowledge and skills', students should
develop a positive regard ,for the beneficial capabilities of computers. Ide-
ally, the more one knolls about computer technology, the more evident these
attitudesshould be. Related to this is the ability to recognize popUlar myths
about computers and their implied value judgments. Concerns about privacy and
being treated as a,number, although valid when understood in the context of the
actual capabilities and limits of technology, can be exaggerated in isolation
from such knowledge. Twelfth grade students who exhibited higher test scores
tended to reject these concerns. .There-was a similar tendency to'reject other,
more naive, myths about computers; e.g., that they have minds of their own or
make mistakes much of the time.

At the same time, there was an awareness of baSicjatts about computers by
a substantial majority of twelfth graders. This general pattern of response
supports the conjecture that a majority of twelfth graders have, at least, an
accurafe awareness:of the-general characteristics of computers. Responses to
the background questions suggest that this awareness does not extend to wide-
spread familiarity with machines or working knowledge of them for at least half
the sample.

'
Sixth graders were less likely to believe that computers threaten privacy

or treat people like numbers than twelfth graders. This is evidence that sixth
graders are less likely to believe naive myths about computers. Other evidence
that sixth gradersAtend to have a realistic awareness of the capabilities and
limits of computers was the relatively large percentages who were able to rec-
ognfze simple truths and misconceptions.- Even with this relatively high level
of awareness, it'still was true that almost a third of the sixth graders either.
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agreed or strongly agreed that a person must be a mathematician to work with a

computer. This mistaken belief, which is also held by many adults, is evidence 't

that students need more.educating about the basic concepts and uses of computer

\_technology.

Perhaps.the primary.finding of the analysis of twelfth grade test scores

was the generally low overall level of mastery, especially in the area of com-

puter science. Results for the backgrdund questions provide some, explanation.

Roughly half the sample had never used a programming language or had access to

a microcomputer at home or at school. Access to a video game. was not associated

with higher test scores. To learn computer programming, one -must actually wite

programs and run thenG School is a good place to learnprogramming. The BASIC

programming language is more widely diseeminated with microcomputers than any

other; over one third of the sample reported-having used BASIC. However,

FORTRAN, COBOL, and PASCAL were each used by 3 to 4 percent of the,sample, and

they were associated with higher test scores than BASIC. This may be a reflec-

tion of the sophistication of the languages. It is thought to be more diffiealt

to learn FORTRAN or COBOL, and having learned these languages,-one.may-knowmore

,about computer technology. Availability of software is one reason for the popu-

larity of.BASIC in the schools. The choice of programming language in schools

needs further debate.

Overall, sixth grade scores were about 15 percent correct points lower than

twelfth grade sc es. This difference should, be interpreted cautiously, since

the twelfth grade scores are based on more test questions. Furthermore, the

sixth grade students had the "I do not know the answer" option available, and

the twelfth graders did not. The presence of this optiOn may have decreased

the likelihood of guessing by sixth graders, compared to what it would have been

other4se.

Both sixth grade and twelfth grade boys-:. had generally higher scores than

girls did. The reason for this difference appeared to be that boys had more

experience with computers and prograMming than girls did. This was true at

School and, to a lesser extent, at home. Sex equity has 'been an issue in public

education, and it is likely that related concerns will carry over into the area

of computer studies.- If students with a background in computer technology ben-

efit professionally from their experience, there needs to be an assurance hat

specific subgroups of the population are not being discouraged from acquiring

that experience. This study does not explain why girls appear to have less

experience., in computer studieS than boys, but it indicates that there is a

difference.

It is unfortunate that social class historically has been correlated with

achievement of all kinds. This relationship is clearly demonstrated in the

area of computer ptudies, although the reasons for the relationship are not

so'clear. The difference in computer literacy scores between the_highest and/.

lowest parent education groups was about three times as large as the difference

between boys and girls. It was about one and a half times as large for CompUter,-

science scores. There was no trend for students from lower educational back-

grounds to'be less involved in learning about computers in school. They were

less likely to learn about them at home or from friends. No students from the-

lowest parent-education category reported learning about computers in museums:

Opportunities for learning'exiend beyond the school into the community and the
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family. It would be desirable to assure equity of learning opportunities for
students frem'all social classes, although'this is no less difficult than
important.

Conclusions

The NAEP.1,277-78 Mathematics assessment concluded that a large majority
of..students had no experience piogramming a computer. The more optimistic
conclusion of-the current study is that a majority of students have had program -
ming' experience by the Twelfth grade. Programming experience--particularly in
school, but at home as well--was associated with markedly higher test scores.
This reflects substantial-progress in implementing-computer studies-programs.
A large majority..of students exhibitawareness of routine characteristics and
uses of Computers. Performance on programming objectives is low, however, and
master of general knowledge is not-much higher. Boys appear to have an advan-
tage ver girls, which is probably-the,result of greater access to computers
and perience with them, both at home and in school.

Students were aware that computer skills could lead to better jobs Even.

students who had programming experience or.who reported participation in a
computer class:at school did notdisplay a level of knowledge .that would be
adequate for the practical needs of business. The issue--whether public schools

should provide training sufficient for, level jobs--is one that needs to be

faced squarely. A positive answer would-require the spending of large amounts
of money.on equipment, software, and teacher training If the commitment is
made to computer studies, the problem of equity of access, especially for girls,

should be,addressed. Efforts should be made to see that.students from lower
socialclasses benefit from such access as much as students from higher social

classes.
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Tables and Figures

TABLE 1

Percent Correct Scores for Twelfth Grade Students,
by Objective and Subgroup, April 1983

Ob ectives Total

1. Computer literacy
I. Computer Interactions

1. Operations
2. Interactive mode
3. Program selection
4. User errors

2. Functions and uses
1. Vocabulary
2. Interactive vs batch
3. System components
4. Appropriate tasks
5. History

3. Problem solving
1. Logical steps
2. Diagrams
3. Tools and pyocedures
4. Usefultaski
5. Simple _programs

4. Impact on Me"
1. Specific uses
2. Occupations
3. Restrictions
4. Consequences
5. Responsible use

2. Computer science
1. Software

1. BASIC programming
2. Advanced techniques
3. PASCAL, COBOL and FORTRAN
4. Machine language

2. Hardware
1. Configurations
2. InterfaCe devices
3. Circuitry
4. Maintenance

3. Problem solving
1. System utilities
2. Software translation
3. Analysis

.0

50.3
67.9
49.0
48.9r

:4.7
'41.5
38.5
25.9
44.2
69.8
30.7
44.2
6341
49.5
43.3
50.4
28.3
52.9
58.3
49.3
52.4
53.2
43.8
29.2
26.1
28.7
30.7
20.0
21.7

34.8-
37.4
50.2
21.7
39.0
28.6
33.7/
18.3
31:6

Percent correct scores

Bo a Girls

By parents'

High
'school

'educational

Some
col-
le e

level
Four
years
col-
le e

Ad-
vaitLCtl
de ree

Not
high

school

47.7
51.3
69.7
48.8
49.4
43.4
44.2
40.6

27.1
47.4
71.7
34.0
45.3
63.1
49.7
44.3
51.7
30.0
54.8
62.6
49.7
53.8
54.2
44.8
30.7
27.1
30a
'31.2

20.8
23.1/
36'.7

39l7
511.0

23.8
40.8
30.3
36.1
20.4
33.1

44.3
49.3
66.0
48.8
48.5
38.5
38.9
36.6
24.8
40.9
67.8
27.3
43.2
63.2
49.1'

42.1

49.3
26.6
51.2
54.2
48.9
51.6
52.1
42.8
27.8.

i25.2

/27.7
' 30.2
19.4
19.9
32.9
35.3
49.5
19.5
37.3
26.9
31.5
16.5
30.4

41,3
47.3
63.7
41.9
50.7,

37.5)1
35.7
32.2
24.1
36.4
62.7
25.4
40.0
60.7
41.7
36.1
48.1
26.5
48.6
56.3
44.3
47.9
48.2
35.0
27.1
24.7
25.0
28.2
20.8
26.7
31.6
33.9
45.1
19.8 J
35.2 '

26.5
32.0
15.3
29.8

43.6
48.3
68.9
44.8
43.7
40.7
38A
35.5
25.9
40.6
63.6
29.4
43.2
60.4
50.3
42.4
49.4
27.4
49.4
53.6
46.3
50.8
,48.6

44.1
27.4
24.9
26.0
29.9
19.5
24.0
32.5
33.4
46.8
21.9
38.1
25.9
30.5
16.4
29.0

45.5.
50.0
67.1
50.8
49.1
39.6
40.5
37.0

23.0
44.3
71.0
29.3
43.6
65.1
46.6
40.7
49.9
27.7
53.5
58.1
50.3
51.7
55.1

46.1
29.2
25.8
29.1
30.6
20.5
17.0
35.5
38.5
49.3
22.2
40.4
28.0
33.7
17.7
31.1

49.3
53.0
72.4
50.5
50.9
44.6

45.4
42.6

31.1
47.9
73.7
33.5
46.8
62.9
55.4
45.9
54.0
10.6
56.0
62.9
51.1
55.4
57.5
40.6
30.1
26.3
29.4
31.5
19.5
20.1
35.6
35.8
56.4
21.1
39.9
31.4
38.0
20.2
33.3

49.5
52.5
67.9
53.7
51.4
41.3
46.8
44.0
27.2
49.6
77.4

35.8
46.3
64.2
50.6
49.3
51.1

28.6
56.1
61.3
54.2
55.3
55.5
45.0
31.9
29.1
33.5
32.7
20.5
25.1
37.1
43.6
53.7
22.2
38.7
31.2
34.6
21.5
35.0

20 24



TABLE 2

Computers Treat Everyone as a Numbe

Twelfth rader sub rou. .ercents
By p rents' educational level

1 Four
Total Test scores Not Some years Ad-

----" ' per- Lit- Sci- high igh col- col- vanced
Res.onse cent erac ence Bo s Girls school school lege lege degree
Strongly . #

disagree 10.1 42.4 34.0 62.3 35.6 6 8.2 12.3 30.8 22.6 23.3
.

wi.

Disagree
Unde-

25.8 43.5 32.5 51.5 47.7 6-?,
)

17.0 29.7 20.2 22.6

cided 29.0 38.5 28.3 44.4 54.0 10.1) 24.2 27.6 22.3 13.7

, .

Agree 22.4' 41.6 28.1 49.2 49.5 12.4 24.5 26.3 19.2 16.1
Stra gly
a re 7'.3 38.3 27.9 60.0 39.1 15.2 16.2 24.8 14.3 24.8

TABLE 3

The More Computers Are Used, the Less Privacy There Is

Twelfth graders subjroup percents
B arenta' educational level

Four
Total Test scores l Not Some years Ad7,

per- Lit- Sci- high High col- col-. vanced'

Res.onse cent erac ence Bo s Girls school school le ;e le e de tee
Strongly
disagree 8.4 42.1 35.8 61.5 32.8 8.2 16.4 25.4 24.6 18.9

Disagree 27.1 43.2 30.6 42.4 56.1 14.5 16.3 25.5 21.7 20.4
Unde-
cided 29.8 38.3 26.8 44.2 52.8 11.1 24.1 27.6 20.4 14.8

Agree 23.1 40.0 30.3 46.1 51.5 12.3 23.4 25.5 21.6 16.5
Strongly
agree 7.7 43.0 29.7 58.9 38.4 11.6. 18.8 25.0 17.9 20.5

21
25



TABLE 4

Computers Create as Many lobs as They EliminAe

, .

. th raders sub, rou. er nts

.

,

B parents' educ tt0061 level.
..,k Four

Total Test scores , Not Some years Ad-

per- Lit- Sci- .. , high High col. col- vanced

Response I cent erac ebice Bo s Girls school school le 4 le e de ree

Strongly-4_ ?

disagree 8.8 54.7 35.6 9.0 28.7 17.1 20.9 31.8 16.3 12.4

Disagree 24.2 53.8 .33.7 51.1 47.5 8.5. 20.1 29.1 20.3 20.6

Unde-
cided. -18.9 -52.2 34.3 48.6 49.6 14.1' 19';9 26.8 20.7.; 16.3

Agree 34.9 56.5. 33:0 . 48.0, 49.9 9.2 22.9 28.4' 20..2 18.4

Strongly
a ree 9.6 70..J.67," 36.8 56.0 41.1. 9.2 .26.2 .28.4 18.4 16.3

Computers ComPlicate Simple Business Operations

/
Twelfth graders' subgroup

....ityletsiall.
. Four .4

Total Test scores Not Some yes Ad-

per- Lit- . SCi- high High. col- col-. vanced

Rea.onse cent erac ence Bo a Girls school school le'e le e degree

Strongly
disagree 37.8 47.9 33.2 58.9 39.6 10.1 15.1 .30.1 20.6 21.5

Disagree 34.9 48.1 29.7 43.7 55.1 10.3 20.9 31.2 19.1 16.5

Unde-
--cided 13.0 440-1.:, 23.1 37.2 '61.7 12.-2 24.5 35.1 10.6 17.0

Agree 6.4 37.6 29.2. 40.2, 59.8 13.0 34.7 21.7 17.4 10.9

Strongly
a ree 2.3 32.6 13.2 54.6 39.4 24.2 15.2 I 21.2 24.2 12.1

22



TABLE 6

Someday Most Things Will Be Run by Computers

Twelfth graders' subgroup percents
By parents' educational level

Response

Total
per-
-cent

Test scores

f Boys Girlsjschool

Not
high Ugh

school

1 Some
1 col-
lege

Four
years
col-
lege

Lit-
eracy

Sci-
ence

Strongly
disagree 4.2 50.0 30.3 1 59.0 39.3 9.8 23.0 .16.4 24.6

Disagree 3.0 1 57.4 37.4 1 51.2 46.5 11.6 16.3 14.0 27.9
Unde-
cided 10.0 45.6 27.8 50.7 48.6 13.9 25.7 30.6 13.9

Agree 46.0 52.1 30.7 48.4 49.8 8.9 21.7 28.2 19.5
Strongly
agree 33.0 52.9 33.6 [ 51.5 1 46.9 1 8.8 20.6 29.8 20.0

TABLE 7

Knowledge of Computers Helps to Get a Better Job

11111011111111110/011,

Ad-
vanced
degree

23.0

30.2

15.3

20.1

19.5

Twelfth graders' subgroup percents

22.2P"se

Total
per-
cent

Test scores

Boys Girls

By parents'

Not
high

school
High

school
Lit-
eracL,

Sci-
ence

Strongly
disagree 3.4 42.0 29.9 39.2 38.8 16.3 28.6

Disagree 5.4 3+.8 29.2 41.6 57.1 6.5 20.8
Unde-
cided 13.1 41.4 26.7 40.'4 58.0 11.2 25.5

Agree 46.2 43.2 28.8 50.9 48.5 10.4 23.0
Strongly

educational level

Some
col-
lege

Four
years
col-
lege

16.3 16.3

26.2 18.2

30.3 17.6

28.0 20.0

Ad-
vanced
degree

18.4

28.6

13.8

17.5

27
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TABLE 8

Computers Make Mathematics More Interesting

Twelfth graders' subgroup percents
By parents' educational level

Four

Total Test scores Not Some years Ad-

per- Lit- Sci- high High col- col- vanced

Response cent eracy ence Boys Girls school school lege lege degree

Strongly
disagree 4.3 40.0 26.8 51.6 46.9 10.9 9.4 32.8 21.9 21.9

Disagree 4.4 40.7 29.1 43.1 53.9 18.5 24.6 15.4 16.9 23.1

Unde-
cided 15.9 41.5 25.9 45.5 52.8 12.3 26.0 23.8 16.6 20.9

Agree 48.2 44.9 27.0 43.6 54.3 12.8 21.1 25.9 21.4 17.4

Strongly
agree 23.9 51.4 30.5 60.9 35.4 13.0 19.8 28:1 19.8 18.7

TABLE 9

To Work with a Computer, a Person Must Be a Mathematician

Twelfth graders' subgroup percents
By parents' educational level

Four

Total Test scores Not Some years Ad-

per- Lit- Sci- high High col- col- vanced

Res.onse cent erac. ence Bos Girls school school le:e le _e de:r e

Strongly
disagree 14.3 46.8 31.4 53.2 45.1 6.4 19.1 27.8 26.0 20.8

Disagree 39.0 44.1 29.6 51.3 47.3 9.9 21.1 25.7 20.0 21.9

Unde-
cided 11.6 38.3 22.8 44.7 51.8 12.8 31.2 27.0 13.5 14.2

Agree 21.9 42.1 25.8 48.1 49.3 14.7 220 30.5 16.2 15.4

Strongly
agree 9.1 37.8 30.4 48.7 48.7 21.6 25.2 28.8 9.9 11.7

24
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TABLE 10

Computers Are Suited for Repetitive, Monotonous Tasks

Twelfth .raders' sub:rou .ercents
By parents' educational level

Four
Tota

.'
per.4

Test scores Not
high High

Some
col-

years
"col-

Ad-
vancedLit- Sci-

Resonse cent erac ence Bo s Girls school school le:e le:e degree
Strongly
disagree 6.8 53.8 29.1 49.0 45.5 12.2 14.3 20.4 23.5 25.5

Disagree 10.1- 49.3 31.0 41.5 55.8 12.2 15.7 28.6 21.8 18.4
Unde-
cided 21.3 48.7 29.8 44.2 53.9 12.0 26.6 27.9 17.2 13.3

Agree 37.3 53.0 34.6 45.6 52.4 9.8 21.1 25.9 22.4 18.5
Strongly
agree -17.5 55.8 41.4 62.5 36.4

,

10.3 16.2 29.6 18.6 23.3

TABLE 11

Computers Are Programmed to Follow Instructions

) Twelfth graders' subgroup percents
By parents' educational level

J Four
Total Test scores Not Some years Ad-
per- Lit- Sci- high High col- col- vanced

Response cent eracy ence Boys Girls school school lege lege degree
Strongly
disagree 4.0 38.7 38.0 36.0 62.0 14.0 26.0 28.0 22.0 8.0

Disagree 2.6 30.2 23.4 53.1 43.8 15.6 31.3 12.5 15.6 18.8
Unde-
cided 9.7 40.7 24.6 44.3 53.3 10.7 28.7 26.3 13.9 19.7

Agree 40.7 40.1 30.0 40.9 57.0 11.4 19.7 28.3 23.0 16.1

Strongly
agree 37.2 45.4 35.4 56.0 42.5 9.0 16.3 26.0 25.5 22.5

29
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TABLE 12

Computers Require Special Languages

Twelfth graders' subgroup percents
By parents' educational level

Four

Total Test scores Not Some years Ad-

per- Lit- Sci- high High col- col- vanced

Response cent eracy ence Boys Girls school school lege lege degree

Strongly.
disagree 7.2 39.2 24.2 59.3 40.7 15.4 22.0 19.8 21.9 18.7

Disagree 13.8 40.4 25.4 53.1 45.7 10.9 26.9 35.4 15.4 11.4

Unde-
st.
1

cided 18.1 39.9 2A-1 43.2 53.7 10.9 22.3 27.1 19.7 19.2

Agree 37.5 41.9 28.4 46.9 '52.3 11.3 21.9 24.4 19.3 20.4

Strongly
agree 19.0 43.3 33.4 56.4 41.9 12.0 17.8 23.2 23.7 21.2

TABLE 13

Computers Have a Mind of Their Own

Twelfth graders' subgroup percents
By parents' educational level

. Four

Total Test scores Not Some years Ad-

per- Lit- Sci- high High col- col- vanced

Response cent eracy ence Boys Girls school school legs, lege degree

Strongly .

disagree 31.5 60.7 31.5 62.3 35.7 9.7 17.9 23.4 23.4 22.9

Disagree 31.4 53.1 28.3 47.5 50.3 8.7 21.0 28.8 19.5 19.8

Unde-
cided 14.3 46.8 22.8 32.4 64.8 12.6 23.6 28.6 14.3 17.6

Agree 14.0 47.6 24.1 45.5 50.6' 15.2 30.9 24.1 16.9 11.2

Strongly
agree 5.3 41.5 27.2 52.9 45.6 23.5 22.1 25.0 8.8 16.2

26
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TABLE 14

Computers Make Mistakes Much of the Time

Twelfth graders' subgroup percents
By parents' educational level

Four .

Total Test tecores
.

Not Some years Ad-
per- Lit- 'Se high High col- col- vanced

Response cent eracy ence Boys Girls school school lege lege degree
Strongly
disagree 22.2 56.8 34.4 61.9 35.6 9.4 22.3 21.2 16.9 28.4

Disagree 40.3 48.4 28.6 50.5 48.3 9.9 19.4 27.9 19.2 22.0
Unde-
cided 20.5 43.4 24.2 43.2 54.9 12.5 24.9 30.0 14.8 16.0

Agree 11.4 43.2 25.2 44.4 53.5 12.5 22.9 29.2 13.9 16.7
Strongly
agree 1.8 50.0 39.6 54.6 40.9 4.6 40.9 31.8 9.1 9.1

TABLE 15

Programming Languages Used

Response

Total
per-
cent

Test scores

Twelfth graders' subgroup percents

Boys Girls

By parents' educational level

Not
high'

school
High

'School

Some
col-
lege

Four
years
col-
lege

Ad-
vanced
degree

Lit-
eracy

Sci-
ence

BASIC 37.0 49.7 30.9 54.4 44.2 1 -1.3 19.6 27.0 20.5 20.8

PASCAL 3.3 56.0 40.1 70.7 28.1 7.9 15.9 30.5 17.7 26.2

LOGO 3.4 47.1 27.1 55.8 40.7 9.3 16.3 31.4 18.6 20.4

PILOT 2.2 42.4 32.0 75.2 22.0 13.8 18.4 -33.0 11.9 20.2

FORTRAN 4.2 52.6 34.5 59.1 36.1 6.3, 18.8 25..0 24.5 24.0
4 .,..,

COBOL 4.4 51.1 35.1 58.3 38.5 6.9 21.6 28.4 19.3 21.6
t

FORTH 1.0 45.2 38.1 79.2 16.7 8.3 12.5 39.6 20.8 16.7

ASSEMBLY 4.7 48.9 32.3 62.9 34.6 15.6 19.4 25.7 19.0 16.9

Other 4.5 49.7 36.8 59.5 39.2 11.9 16.3 30.0 17.2 23.4

,

None 43.4 45.0 25.1 45.3 53.0 10.3. 21.5
.

27.3. 21.0. 18.3



TABLE 16

Types of Video Games Used at Home

Twelfth :raders' sub:rou ercents
By parents' educational level

Four]

Total Test scores Not Some years Ad-

per- Lit- Sci- high High col- col- vanced

Res,onse cent erac ence Bo a Girls school school le:e le:e de:ree

Atari 27.9 48.6 32.0 52.3 45.8 9.7 21.1 30.4 18.9 18.2

Odyssey 3.0 50.0 'S32.5 59.0 38.2 6.9 17.4 33.3 18.8 20.4

Intelli-
vision 8.4 47.9 28.4 58.7 40.3 7.1 19.1 30.7 20.9 19.1

Coleco-
vision 2.3 44.6 29.4 67.6 28.7 12.0 19.4 31.5 15.7 17.6

Other 8.2 50.8 34.5 58.3 40.2 8.2 20.5 27.1 16.1 25.8

None 53.0 47.5 31.5 49.9 51.8 13.0 20.2 26.9 19.1 1.6

TABLE 17

Types of Microcomputers Used at Home

Response

Total
per-
cent

Test scores

Twelfth graders' subgroup percents

Boys Girls

By parents* educational level

Not
high

school
High
school

Some
col-
lege

Four
years
col-
lege

Ad-
vanced
degree

Lit-
eracy

Sci-
ence

v..

Atari 9.9 49.9 29.9 48.9 48.3 8.6 21.9 30.2. 19.7 17.8

TRS-80 3.1 51.9 29.9 65.0 30.9 11.3 12.4 33.0 18.6 23.7

Apple 5.2 53.8 31.7 61.4 34.4 6.8 11.7 30.1 19.6 27.6

PET -

Commodore 2.1 47.7 31.0 71.2 25.8 9.1 10.6 25.8 22.7 28.8

IBM 4.0 54.5 27.8 56.8 40.0 8.8 16.0 23.2 17.6 28.8

Texas In-
struments 14.0 48.4 31.7 4 . 49.7 10.8 19.2 27.5 18.7 21.7

Osborne 4.40.8 48.4 23.8 7 .0 20.0 16.0 12.0 20.0 20.0 12.0

Other 6.0 51.8 31.5 52.4 43.9 9.5 13.2 27.5 20.1 25.9

None 59.2 50.3 29.8 49.2 1 49.7 12.0 21.8,- 28.6 18.6 17.8

28
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TABLE 18

Types of Microcomputers Used at School

Twelfth graders' subgroup percents
By parents' educational level

Four
Total .Test scores Not Some years Ad-
per- Lit- Sci- high High col- col- vanced

Response cent eracy_ ence Boys Girls school school lege lege degree

Atari 7.0 42.0 24.7 59.5 37.0 12.7 23.1 27.5 19.2 15.4

TRS-80 10.2 51.6 34.1 64.9 33.1 7.1 22.8 27.7 21.3 19.8

Apple 20.2 50.5 31.6 56.3 41.7 10.1 19.7 26.5 21.0 21.2
PET-
Commodore 7.0 49.6 32.9 63.5 33.3 0 5 1.9 28.6 17.4 19.1

IBM 12.6 42.9 26.2 20.8 57.1 15.1 24.5 25.9 19.7 -12.4
Texas In-
struments 7.8 47.1 26.2 53.4 43.6 10.0 20.5 27.1 20.5 18.8

Osborne 1.1 45.5 31.8 70.0 23.8 10.0 20.0 27.5 17.5 22.5

Other 11.0 49.8 32.1 55.2 42.8 10.3 18.4 29.0 19.6 21.1

None 1 42.6 1 43.9 1 26.2 1 45.7 52.8 1 10.8 1 21.3 J. 25.8 1 21.4 1 18.9

TABLE 19

P rcents of Students Engaging in Selected Activities, by Hours per Week

Twelfth g raders hours p er week outside of school

.Less

More
than

Activit None than 1 1-2 2-3 3-4 4-5 5-10 10

Reading 15.4 20.4 19.7 8.9 6.3 5.4 4.8 3.6

Homework 6.9 12.0 18,4 10.6 8.0 8:8 12.9 10.1

Video games, at home 57.2 12.7 1.4 2.5 1.6 0.8 ,0.9 0.7

Video games away 45.5 22.2 7.4 3.1 . 2.0 0.9 0.8 0.7

Computer 59.2 9.2 4.0 2.1 1.6 1.6 1.6 1.9

Athletics 15.9 11.0 13.3 10.7 7.4 6.6, 8.4 11.8

1
Television 6.7 9.5 12.5 11.9 9.6 10.7 .13.0 12.3

Othet 6.7 5.4 10.0 10.8 9.6 9.9 12.A .21.0



TABLE 20

Computer Literacy Achievement Scores, by Hours Spent in Selected Activities

Twelfth graders' hours per week outside of school

.3

Less

More
than

Activity None than 1 1-2 2-3 3-4 '4-5 5-10 10

1

Reading 41.7 46.8 48.7 49.1 49.1 49.0 51.0 47.7

Homework 38.6 45.0 45.3 44.6 47.6 47.0 52.1 51.9

Video games at home 47.2, 46.4 47.8 43.3 49.0 59.2 49.1 45.4

Video games away !:5.6 48.2 46.0 47.4 44.1 48.8 37.4 47.2

Computer 45.4 49.6 55.7 54.8 55.4 49..5 51.8 55.4

Athletcs 44.1 47.8 46.7 46.8 43.8 49.1 481.3 48.9

Television 42.2 46.5 46.5 44.2 47.5 47.3 49.5 47.7

Other 40.1 49.2 1 44.4 48.2 47.3 47.7 48.3 47.7

-TABLE 21

Computer Science Achievement Scores, by Hours Spent in Selected Activities

Activity

Twelfth graders'

None
Less
than 1 1-2

Reading 29.9 28.9 31.2

HomeWork 28.3 30.3 28.8

Video games at home 31.1 32.0 34.2

Video games away 31.1 31.4 33.9

Computer 29.3 33.0 39.5

Athletics 31.2 32.4 29.6

,Television 32.2 3i:9 28.9

Other 28.2 33.2 30.7

I

hours per wegleoutside of school
More
than

2-3 3-4 4-5 5-10 10

32.2 33.8 35.3 35.7 34.6

30.7 31.0 32.6 34.8 32.8

31.2 34.3

33.2 '33.2

29.9 1 27.6 21.7

27.1 26.4 30.4

39.3 34.1 40.3 ,06 46.2

32.0 28.5 33.3 31.8 30.4

29'.5 30.1 31.4 31.6 32.4

. 30.1 31.1 28.8 34.5 31.6

30 34



TABLE 22

Microcomputer Learning Experiences in School

Twelfth graders subgroup percents

Response

Total
per-
cent

Test scores

B, oys Girls

By parents'

Not
high

school
High

school
Lit- l

eracy
Sci-
ence

Program 15.6 56.9 46.8 55.2 42.2 9.3 19.8

General 16.9 56.8 44.7 48.5 48.9 10.1 20.6

Drill. 11.3 53.5 42.5 49.8 48.9 10.9 18.3
Simula-
tions 8.4 56.2 42.8 51.5 45.9 12.6 18.6

Tutorial. 4.8 55.0 47.1 52.6 45.9 9.8 21.1

Games 12.3 51.6 39.1 54.1 44.1 10.4 19.8
Little
experience 53.0 49.4 33.7 45.6 53.2 9.5 21.2

TABLE 23

Where Student Learned About Compigrs

educational level
Four

Some years
col- col-
lege le,-4

Ad-
vanced
degree

24.0 21.7 19.8

18.7

21.9

27.0

24.4

29.0

25.6

31.7

28.1

18.2

20.3

19.2

21.4

21.2

21.5

19.9

21.1

17.5

18.6

e.

Response

Total
per-

cent

Test scores

Twelfth graders' subgroup percents

Boys Girls

By parents' educational level

Not
high

school
High

school

Some
col-
lege

Four
years
col-
lege

Ad-
vanced
degree

Lit-
eracy

Sci-
ence

/

Home 14.0 46.1 33.6 57.4 40.4 4.0 14.2 24.7 26.4 28.7

Friends 9.8 45.0 33.0 64.4 33.8 5.7 18.9 23.8 23.1 27.1

Summer
programs 3.4 45.6 36.4 49.0 51.0 9.2 25.5 23.5 13.3 24.5

Museums 2.0 44.9 35.8 56.9 37.9 0.0 13.8 '32.8 22.4 27.6

School
(day) - 28.0 47.2 35.1 48.1 50.0 12.0 23.2 27.2 16.7 19.0

School i
(evening) 2.4 47.0 38.8 62.3 36.2 8.7 24.6 23.2 20.3 .18.8

Stores 6.4 47.5 31.3 67.2 32.8 8.7 15.9 27.9 21.3 23.5

Video
a

games 21.2 40.8 30.1 56.9 40.8 11.7 23.8 27.7 16.0 19.0

Know -

little 44.9 38.6 27.3 40.7 57.7 102 22.5 27.2 19.0 19.3

31



TABLE 24

Percent Correct Scores on Cognitive Questions for Sixth

Grade Students, by Objective and Subgroup, April 1983

Percent correct scores

Objective

Overall

1.2.1 Vocabulary
1.2.2 Interactive

and batch

1.2.3 Components

1.2.41Tasks

1.2.5 History
1.3.4 Systematic

procedures

1.3.5 Programs

1.4.1 Specific uses

1.4.2 Careers

Total

28.0

38.6

9.2

31.6

42.6

18.6

35.1

21.9

36.9

23.7

Boys Girls

By parents' occuutional level
Semi-

Profes- profes-
sional sional

38.0 32.3

54.7 46.1

9.8 9.5

39.9 35.5

60.9 51.5

25.7 20.5

45.8//' 38.6

31.8 25.3

49.8 43.3

31.5 27.6

30.1

42.6

10.3

35.3

43.9

22.1

27.6

34.4

8.0

29.2

41.3

14.9

35.22 34.9

24.0 19.9

38.1

25.2

45.8

25.6

TABLE 25

Computers Treat Everyone as a Number

Skilled
Un-

skilled

25.5 20.9

36.4 26.1

9.2 8.8

31.1 24.9

24.8 27.4

17.8 14.2

34.5 27.8

20.0 16.9

35.4 27.1

22.4 18.2

Res onse

Strongly disagree

Disagree

Undecided

Agree

Strongly agree

Sixth traders' sub rou

49.3

19.3

.28.0.

7.8

Bo s

62.8

ercents
By .arents' occupational level

Semi-
Profes- profes-

Girls sional sional Skilled

35.8

49.9 48.9

49.9 48.9

52.2 47.4

64.1 35.1

Un-
skilled

18.9 17.1 33.9 22.1

15.9 18.7 38.0 20.1

15.9 18.7 38.0 20.1 ,

14.7 18.2 38.7 21.1

15.7 ; 12.7 35.3 26.9

32

36



TABLE 26

The More Computers] Are Used, the Less Privacy There Is

.10111

Res once

Sixth graders' subgroup
By parental

percents
occupational

Semi-
profes-
sional Skilled

level

Un-
skilledTotal Boys Girls

Profea-
sional

Strongly disagree 10.2 64.1 35.4 18.4 18.1 36.8 20.1

Disagree 24.4 53.6 56.7 17.4 23.5 34.5 17.5

Undecided 27.6 42.8 56.7 17.1 17.5 37.0 20.4

Agree 23.8 52.2 47.1 13.5 17.6 38.5 23.3

Strongly agree 8.5 59.7 39.7 9.0 13.8 39.2 28.6

TABLE 27

Computers Create as Many Jobs as They Eliminate

Response Total

Strongly disagree 6.3

Disagree 15.7

Undecided 27.1

Agree 35.8

Strongly agree 9.7

Sixth graders' subgroup percents
By parents' occupational level

Semi-
Profes- profes- Un-

Boys Girls sional sional Skilled skilled

30.2

55.6

43.0

49.3

65.1

39.4

44.0

56.2

49.9

34.4

16.8

18.5

15.5

17.1

12.9

14.6

17.9

18.9

18.2

18.1

41.3

36.9

37.6

38.9

38.9

19.

19.9

19.5

19.1

21.6

33
37



TABLE 28

CompnCeru Slow Down und,Complieute Things

Strongly disagree,

Disagree

Undecided

Agree

Strongly agree

Sixth subgroup percents

Total Boys Girls

By parents' occupational level

Profes-
alone'

Semi-
profes-
uional Skilled

Un-
skilled

17.5 61.8 37.1 22.8 22.0 33.3 15.4

29.2 47.0 52.4 20.5 20.8 35.2 16.3

23.4 39.2 60.1 13.4 17.3 37.2 23.5

18.2 48.7 50.7 8.0 15.9 39.9 26.2

6.2 58.4 40.9 9.0 12.3 40.5 29.3'

TABLE 29

Someday Most Things Will Be Run by Computers

Res onse

Strongly disagree

Disagree

Undecided

Agree-

Strongly agree

Sixth graders' subgroup percents
,BY parents'. occupational level

Semi-
Profes- profes- Un-

Total Bo a Girls sional sional Skilled skilled

3.8 57.5 40.4 9.5 13.3 41.1 26.7

7.2 50.0 49.4 12.9 17.9 36.9 25.8

18.8 60.7 58.3 13.6 18.2 39.3 20.5

46.2 47.8 51.5 17.3 17.3 37.7 18.7

19.8 1 64.6 34.8 17.5 20.2 35.6 19.8

34 38



TABLE 30

A Knowledge of Computers Will Help to Get a Better Joh

a,silillaaPL22N122242EE2E12____________
By parents occu ational level

.....

Profes-
Semi-
profes- Un-

Res)onse Total Boyu Girls alone! atonal Skilled skilled

Strongly disagree 2.8 58.1 41.4 10.5 11.4 39.5 31.4

Disagree 8.6 42.8 56.1 13.5 18.3 38.7 21.9

Undecided 17.7 41.4 58.1 13.3 18.8 38.3 21.4

Agree 46.4 47.7. 51.4 16.1 18.6 38.5 , 19.2

Strouly aaree,, 20.0 62.6 36.6' 46.9 20.0 36.1 18.7

TABLE 31

Computers Can Help Make Mathematics More Interesting

Res onse

Sixth graders subgroup percents

Total Bo s Girls

By parents' occupational
Semi-

profes-
sional Skilled

level

Un-
skilled

Profes-
sional

Strongly disagree 2.7 62.4 36.1 11.9 15.8 26.7.

Disagree 5.6 50.8 48.4 13.7 17.5 38.9 21.6

Undecided 15.6 41.3 58.1 14.6 18.3 40.1 20.1

Agree 46.8 46.9 52.5 45.6 49.8 37.1 20.3,

Stron 1 a ree 24.5 60.3 38.7 18.1 19.8 37.9 17.9

39



To Work O. t a Computer, a Person hi% rat Bo a Hilt) !Milt I CA no

-n
sl xth aderu

Carta Soli t Total 1),Kt, Girls

Strongly disagrpe 12.2 53.9 45.3

Disagree 35.0 48.0 50.7

Undecided . 16.5 45.3 53.9

Agree 22.3 51.7 47.4

Stron a ree 9.3 56.5 43.0

TABLE 33

tub ou) e cen
arents oven atIonaI love.

Semi-
Profea- profits-
sional / ion sl Skilled

20.3 21.3 36.6

19.5 19.8 36.7

13.8 16.8 39.1

11.3 16.9 38.4

9.9 11.8 40.1 .0

Un-

fskilied

16,3

17.3

21.0

25.2

Computers Are Suited for Doing Repetitive Tasks

Res onse total

Strongly disagree 3.8

Disagree 8.7

Undecided 28.1

Agree 41.2

Stron a ree 12.7

Sixth graders' subgroup percents
By parents occupational

Semi-
Profes- profes-

Boys I Girls sional sional Skilled

level

Un-
skilled

23.3

23.3

20.1

20.3

21.1

59.6 39.4 14.6 15.3 38.7

49.1 50.0 13.3 14.5 39.8

42.1 .57.0 14.8 18.9 38.1

50.7 48,3 16.4 18.1 37.9

59.4 39.6 14.9 18.1 38.3

40



TABLE 34

Computers Have a Mind of Their Own

Sixth raders subRrouD percents
,..,_

Res onse Total Bo s Girls

By parents occupational
Semi-

profes-
sional Skilled

level

Un-
skilled

Profes-
sional

Strongly disagree 13.1 60.4 38.8 22.7 21.2 36.1 14.3 .

Disagree 25.6 51.6 47.4 17.9 21.9 36.4 16.9

Undecided 20.1 42.9 56.1 14.0 20.8 36.1 20.8

.Agree 28.0 46.2 53.3 12.4 17.0 38.6 24.4 :

Strongly agree 8.5 59.6 [ 39.9 7.8 15.4 36.7 30.1

TABLE: 35

Computers Make Mistakes Most of the Time

Sixth grader8 sub rou percents

Res.12ns Total Boys Girls

23ZtEe....42P2211221Lia11
Profes-
sional

Semi-
profes-
sional Skilled

Un-
skilled

Strongly disagree 12.2 63.7 35.9 20.9 22:4 34.0 14.6

Disagree 34.1 ......54.6 47.4 19.0 19.9 36.8 17.1

Undecided 25.3 40.2 59.0 14.4 19.5 36.3 21.8

Agree 19.1_ 49.2 49.96 9.0 16.4 39.0 26.8-

.

Strongly agree 4.7 64.0 39.0 7.8 12.7 40.2 31.2

37 41



TABLE 36

Types of Video Games at Home

Response

Sixth rader sub rout ,ercents

Total Bo s Girls

B rents' occu ational level

ProfeS-
sional

Semi-
profes-
sional Skilled

Un-
skilled

Atari 44.3 54.6 44.6 16.7 21.9 38.2 16.2

Odyssey 3.1 61.2 38.3 22.5 18.1 37.4 15.9

Intellivision 7.6 59.1 40.4 19.3 20.4 37.1 17.3

Colecovision 5.8 65.3 34.2 15.7 20.4 31.9 22.0

Other 9.4 59.2 40.1 27.0 19.9 33.3 14.2

None 34./ 37.7 61.5 13.2 14.8 35.5 26.9

TABLE 37

Types of In-School Computer Learning Experiences

Response

Sixth traders' sub rou fe cents

Total Boys Girls

By parents'

Profes-
atonal

Semi-
profes-
sional Skilled

Un-
skilled

Write programs 14.7 54.9 44.3 26.6 22.5 31.3 12.9

teneral information 14.7 52.0 47.3 25.7 23.5 30.8 14.7

Drill and practice 21.8 49.3 49.6 20.9 18.7 33.5 20.6

Math or science
demonstrations 17.9 53.0 46.3 15.8 17.8 341.9 22.5

Computer games 33.1 51.9 47.1 '19.6 21.4 35.5 17.2.

?""---

No ex erience
..,

31.9 44.9 54.5 28.1 31.8 1 33.5 32.5



TABLE 38

Types of Computers Used at School

Res.onse Total

Sixth

Bo s

graders'

Girls

By parents'
percents

occupational 1

Profes-
sional

Semi.7,--

profes-
sional

,,

\
Skilled

( Un-
skilled

Atari 400 or 800 9.4 57.6 41.8 15.7 18.7 37.1 19.4

TRS-80 6.5 55.8 42.3 21.0 21.0 34.0 19.3

Apple 20.5 55.7( 43.9 22.3 19.2 35.1 16.7

PET-Commodore 8.9 53.8 45.4 23.6 21.8 31.7 15.5

IBM 2.6 58.1 40.8 13.1 13.1 40.8 13.0

Texas Ins trrments 5.7 51.7 47.2 15.1 19.3 38.0 20.8

Osborne
r

0.4 67.9 28.6 10.7 17.9 28.6 39.3

Other 6.2 55.0 44.2 15.8 20.1 36.8 18.2

None 43.7 47.4 52.0 12.9 46.5 40.0 22.8

TABLE 39

Indicate Where You Have Learned About Computers

Res onse

Sixth graders' subgroup percents

Total Bo s Girls

By parents' occu ational level

Profes-
sional

Semi-
profes-
sional Skilled

Un-
skilled

At home 22.6 56.9 42.4 25.0 22.5 33.8 11.9

Special seminars, 3.5 60.2 39.0 34.9 20.1 27.7 12.1

MuseuM or )

hall of science 3.7 59.9 40.1 28.3 22.2 30.8 12.2

At school (day) 27.3: 48.2 50.9 21.2 20.9 32.7 17.2

At school (evening) 2.7 61.3 37.2 21.1 14.6 32.7 25:1

Computer stores 9.6 51.2 48.0 22.4 22.3 33.7 13.8
Playing with
video games 42.4 45.7 39.0 15.1 20.2 37.4 20.1

I know nothing
about com uters 17.0 38.8 60.6 9.7 14.0 38.7 29.3

39 43
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