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.- aesTRACT e
: o Lo s
Findings from a ]982fassessment of. the skills. knowTedge,iattitudes
rv 4 .'."a r\'.
and experlences of Calnfornca hlgh school sentors in the area of

computer technology are reported. Nearly all groups studued showed a

low Ievel of undérstandlng of tﬁe Bascc concepts of computer- technology..

3.

,Students who. reported substantnal programm:ng experuence were
} g ¥ )
exceptlons, and demonstrated a hugqfr level of knowledge. Comparcson of

_results Wlth those from an earlce{ survey by the Natconal Assessment ‘of

Educational Progress showed cénslderable galns in awarenegs of comp

a 7

technology over &he Iast che years. Boys appeared to have more access

.\
.

-and expercence wltq computers, whnch was assoccated with higher test

scores, than glrls. Students from'fam1lnes wath more educatnon tended

5
to score hjghe& than those from famnl1es wnth Iegs educatton.
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EXecuﬂ VE . SUMMARY

More than ‘two hundred years ago Leibnitz, the renowned herman s

Mathematlcian and- philosopher, wrote that "lt ls unworthy of excellent

men to lose hours l|ke slaves in the labor of calculatlon." Virtually

any person who has manually typed and edlted a long, manuscrlpt or
performed a long series of mathemat|cal calculations by hand can . -

|dent|fy with this sent|ment. There is today a sp|r|t of 4deal|sm which

envisions computer technology as a useful: response»to Le|bn|tz' .

‘- -

statement. Decl|n|ng costs have at last permitted publnc‘gghools access
to thlS teqhnology. Rational cho|ces about thetrole of publlc schools
in computer technology educat|on will requlre depend inlpart on detalled
vlnfdrmation about students knowledgei!nd expectatlons of computers.

Thls study reports onmlhe knowledge, attitudes and experiences of

2

California high school seniors %) the area of computer technology. lt '
|s.|ntended as a‘basellne measurement: of what is- being learned about

computers in Californlaﬁ not as a measure of success. , %-"‘:

-

‘Late. |n 1982 a comm:ttee of experts on computer technology was drawn

s ,
from the public schoollsystem, un:versntles and industry. The ‘commi ttee

~

designed and constructed a test that assessed ‘a wnde variety of _l7

|nstructnonal obJectnves ln the ‘area of computer studies, as well as
r

“on

——————————— '-———-9———— ’ Yo ™

‘attntudes toWards computer Technoléby, and relevant experiences wnth

1 ThlS study was carried out under the auspices of the Callfornla . ,
Assessment Program. lnqulrles or requests for copies should be T

k addressed to Dr. Mark Fetter, California Department of Education, 72l
Capitol Mall, Sacramento,'CA 9581h - .

°
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computers. "The test permittedireliable reporting of scores for ‘thirty

'dlstinet objecthesddn the'areas of computer literacy and computer
SC|ence.’ The tests were fllleg out and réturned by a representatlve

~ve—— Ve,
N

sample of 17, 86l students in December of 1982.0 - o s

~ More than half the sample. reported havnng been exposed to_computer

Y

i

|
1
'
!

: programmung. Instruction at'school. particularly programming '

lnstructnon. was assocuated WIth markedly higher scores in cbmputer ’_

&

‘ lnteracy and computer scaence. .Playlng games, whether |nstruct|onal“
games or video-games, was’'not associated with higher test‘scores.r }i
substantial majority exhiblted'awareness of routine uses and

characteristics of computers. While this represents progress over the-

last five years;‘ltvwas true that students' ‘actual knowledge of computer

technol ogy and facllit9 with prdgrammihgawas.low. ~Test scores were not
/ - & 2 -
hngh for: any of the obJectives tested. Thls‘was not surpr|s|ng ‘given

that most schools and distrncts are Just bé/lnning their computer,

. .
studnes programs. Test scones were low, Pear the so-calle& 3chahce

: 4

~ level" (25‘percent correct) of. respondlng, (for those obJectJves calling

, N N

for knowledge of programmlng. This was true especnally for those:

08

: |
students w:mh little actual programmlng experience. Most students,
demonstrated hlgher mastery of obJectlves Televant to: the operdtio?<of-‘

electronic devnces,-appropriate tasks for %omputers' loglcal ~analyses of
l

. . I
- —— o o e o S o - o . e r

Lo

' . 4
2 All, re ferences to test scores in this paper refer to performance on
this test. A description of the student objectives dohMrésponding to
the rEported scores can be found in Appendix A.- The \term "computer
studies" is used to refer to the type of curriculum thit-would be used
" to teach the objectives listed im Appendix A. This general area is .
.. divided into !computer literacy'" and "computer science,' which are
. defined in terms of the listed objectlves. This nomenc lature .is
- % adopted as a matter of convenience and should not be intepreted as
supportlng any particular currnculum. : :
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0 ' . o
problems aand uses of computers |n specvfic flelds. Boys performed

R

consu tently better .than gurls. For most QbJeCtIVeS the dnfference in

mastery was between one and fnve peréentage ponnts. "The better _‘-‘3'

¢

performance of boys was assocnated thh greater exposure to computer .

¢echnology. There was -a clear relatuonshlp between test scores and

parent educatlonal level. Chuldren of more hughly educated parents .

consustently scored hugher than chlldren of less well educated parents.:

Dufferencesgﬂn scores between studentﬂ from advanced degree backgrounds

'l (3

"and those whose parents dud not complete hugh school wege typically

between fuve and fufteen po:nts* . - o o .
. Y -
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i INTRODUCTION"~

_The computerican be a means 6f educating students and an object of
study in itself}' Historically, in the publiclschools, there‘has'beeng
more interest in the former applncatlonathan |n the latter These two

’ appllcatlons are not mutually exclusive. Us|ng the computer as an
v |nstructional tooi |nVar|ably requires learning somethlng about the

mach:ne and how go operate it. It is also true that the study of
<L o
. A
computers and programmnng can be a natural and - s\\mulating way to learn

problem soIV|ng skllls :?d Varlous mathematncal and sclentlfnc concepts.

There is strong evidence for.the growth.of a ser|ousa|nterest ln/

gbmputer studies. The’Californla State Board of EducatnOn in 1983 made

¥

computer studles a part@bf lts model graduatlon redtlremen;s, a measure

whlch is belng ebnssdered and dupllcated in other states. The College‘

- , L4 - .

Board ln 1982 |naugLratéd an Advanced Placement test for hugh school

students in the area of. coMputer scuence. The Nat}onal Center for.

n’(

Educational Statustucs in 1983 inltiated ,a natlonwude study of computer
l|teracy. ) Mt . . & ',b o "'.,‘. _ h
iA: Thekprimary'goal'of this paper is'to report.on the knowledge,
> attltudes and experiences of C;ljfornla hlgh school seniors in. the area .
of computer technology. The study was desngned to—encompass the diverse
_ educatlonal obJectuves of man different dustrlct and school programs.
The result was a baseline meJZuranent of what Californla high school
‘seniors know about computer technology. It should not be interpreted as

an evaluatlon of a particwfar course of |n§truct|on..




Educators have wutnessed in recent years a llvely debate about what
_student;‘should learn about computers. Statements of educatlonal "§
obJectlves ha;e been puhgushed by the Commnttee on Computer Education =

: (l982), ‘the National Council of Supervisors of Mathematth (1978?,
Johnson, AndersonJ Hanson..and K‘assen (l980), Anderson and Klassen
(1980), Rogers (1982), and the Department of Defense pependents Schools
(l982), among others \Interest has risen tonthe pOlnt where textbooks 7

have begun to appear (e.g. Horn and Poirot, l98l. Mlller, Chaya and
—~

—

, Santora, 1982; and Luerman - and Peckham,. 1983). Dlscu55ion of various

[
-

key issues can be’ found in Papert (l980). Melmed (i982) and Shane

\ 1

(1982) o .' 3 _1 '7

questnons on'computers in its l977 78 mathematucs assessment, ) ”;h haye
been reported by Carpenter. Corbltt Kepner L|nqu|st and Reys (1980)
They concluded that a large maJorlty of the l3 and feventeen year old
students tested had little or no experuence in actual applicatlons of/,
compute:s."F*r example, only 8 percent of l3 year olds and l3 percent .
of seventeen jéhr olds said they knew how to program a- computer. By

contrast, there was a somewhat hugher level of awareness of the routine

- v
uses: of compuners- Understghdlng of more s0ph|st|cated uses of _-:‘ -?;3
-computersfln c0mplex decnsxon making and mathematical modeléng of -
problems was ‘more llmﬂged. o - ,hjﬂ o 1L; .

. - F) . .
. - 7 METHOD B | - )

: B
S . N . - . . N
lnstrumentation. A committee.of speclallsts in computer technology

-u

,' / N
was assembled from the public school s"tem, ungversnties and industry.'

oW

A test was designed to assess a wide variety of lnstructional obJectives *

o
Ve
¥
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in the'area of.compdferjstudies. as welj as attitudes towards computer

. technology} and relevant exper iences with computers : Cogn?tive test‘,)'~
. ( +
" questions-were wrltten to,conform to 4 set of obJectives that had been

, deVeloped and used wi'th the Department of DefenSe Dependents Schools
(DoDDS) currlculum shown in Appendix A3 Tesé>guest|ons were reviewed

For’ relevance and accuracy of content. ‘sex or ethnic bras and_
. ‘ B N
* typographical correctness. All cognitive test questions. were multiple"

‘choice with four options. *

Attitude questions were obtained from a set-that'had been 4
‘-admnnlstered by the Natlonal Assessment of Educatlonal PHogreSs in a
'1977-78 mathemat|cs assessment. Each of the 13 attitude questiens

:requested the stuﬂent to |ndicate agreement (Strongly disagree. \
"

Drsagree. Ugdecuded, Agree, Strongly Agree) with a particular statement.

¢ e
The statements were: o o . o

\

) OJ%omputers dehumannze society 'by treating everyone as.a number.

® The more computers are used. the less prnvacy a person wnll have.'
. Computers will proba ly create as many’Jobs as they ellminate.

e Computers slow down gnd compllcate»slmple buslness operatidn—.

‘QQSomeday most thingg.will be run by computers.

® A knowledge of computers WEIi’heip a‘person get a better job.

® Computers can help make mathematics more_}nteresting.:

3 The terms, 'computer llteracy" and "computer science." as used in this
paper should be u:gerstood in light of the described obJectives. The
number of questions relevant to each objectlve is writtes in
parentheses- after each statement. - There were, in all, 430 quest?ons.
including 239 for the area of computer 1iteracy and 191 for computer

7science. The Northwest Reglonal Educational Laboratory in Portland,
Oregon, shared questions that had been written for a .DoDDS evaulation

and assisted ln the questlon writing process.
, N .
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. N . ', “ . . ¢ ’ - ‘ 7
¢ (omputers are suited for repetitive.monotonous tasks.

® Computers are programmed to follow precise, specific instructions.
- ‘e Computers requiresepecial languages for people to. communicate with.
, Es ) N ' . L.

them. . ’ ) .
) comguters have a mind of their own. "
. - . - . .~ '{' . . -
e ‘Computers make mistakes much of the time. * .

® To work with a computer a person must be a mathématician.

The eommittee designed'the‘baekg?ound.questions to assess re}evant‘
prior knowledge of computers and experiencee with.them;"These_queetione
ywere; | ‘ | |

e
by

-

* Indicate which-of the following Iangueges you have actually used to
-Writeﬁznd Fun computer programs. (BASIC, PASCAL, LOGO, PILOT,
FORTRAN. coBoL, FORTH,.ASSEMBLY LANGUAGE , Other None) |
lt‘lndicate which of the fOIIOWIng video—game;\\bu have at home.
T _(Atarlh,Odyssey, lntelllvision, Colecovision, Other, None)

e [ndicate which the the follow:ng types of mncrocomputers you have
'
at home.  (Atari hOO/or 800 TRS-80, Apple, PET-Commodore, IBM,
TexeS‘lnstrument53 Osborne. Other, None)

e Indjcate whicb«ofithe following tyoes of mlcrocomputers you have
used at school., (Atari 400 or 800, TRS-80, Apple, PET-Commodore,
lBﬂ.rTexgé'Instrumentg;’OSborﬁé; Other, None) - ' }

O-Aoproxlmateiy how many hours per week outside/of school do you
spené/in each’ of the following'acfiVitie;? (Beading for pleasure,
Dofog homerrk, Pleying video-games;ef‘hOmef Pleying Videovgemes-

-//away from home, Nﬁrking with a computer, Athletics, Watch]ng

televlsion. Other hobbies or recreation -~ None, Less than 1 hour,



. o .
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Yo ' -

From.1-to 2 hours, From 2 to 3 hours, From 3 to, b hours, From 4 to

5 hours;lBetween 5 and 10 hours, More.than'10 hours)

]

. -e Indicate the tyPes of- ln~school mlcrocomputer learnlng expernence

you have had.' (wrnte programs, Generdlly learn about computers,

\

Drlll and practlce, Slmulations (math or science demonstrations),.

Tutorlal. lnstrUctlonal games. | nave had lltt]e experience wlth

o, . .
-

o computer)

N ] lndicate where you Have'learnéd'about‘computers. (At nome. At
friends' homes, Special sumﬁbr programs. Museum of scnence hall At
school during the day. At school durlng the evenung, Computer :

Stores or salesmen. Playlng wi th vldeo-games. I know luttle about

-

P ‘.'-v. d- P oot ‘ /
+- computers) . : _ e - S T e

© Students were asked t6 report demographlc lnformatlon, including sex. “

' Blrthdate.-and leVeyTof parent°educatlon. The five possible: categornes

of parent educatlon were: (; R ; . f .

e Not a hngh sch00l graduate ! ’

e High school graduate- |

‘o Some.college a ‘ SR

e Four-year col lege graduate
‘a ° Advanced deéree".?
That category correspondlng to. the hlghest educatlonal level reached by
a parent was to“he selected. | |

The test was designed in a matrix format so that each.student saw
only a small part of the entire pool of questions, 'Elghty-slx unlque
forms‘ofethe test were created..each contalnlng flue cognltfve test

- . . |

questions, one attitude questlon and two background questijons. The

-

R '
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nfattftuqe and background questions were assibned to the 86 test forms so

-that each would appear roughly an equal number of. times. A dlfferent

‘

Set of cognltlve test questions, selected tb’\byer both computer
IlteraCy and computer science obJectives, appeared on each form. These
- wWere arranged subjectavely in an order from easy to daff:cult on each -
test.. The .test forms were splraled for dtstrlbution sovthat-each one
would be given abouﬁ ‘the same number of tzmes w:than each school.:

.f lnterpretation of scores- from a test that i$ des:gned and

admln|5tered acCordgng to a’ matrtijformat dlffers from that gnven to

tradltlonal. shOrter, slngle form ‘tests, atrlx desngn permits ‘.
> - t .
economles of testnng time whule assessung broad areas of content. EVen:u
." v_-
though several] DoDDS obJectuves were represented on each form. .each

2

Student saw only a small sample of the entire pool of questaons.’ Of
_ necesslty. spectfic content and average diffcculty of test forms differc
This and ‘the brevlty of @ach test form precluded the reporting ‘of scores

for ind|v1dual students or even for small ., groups . Average testvscores

K
J

for groups were reliable and valid estimates of knowledge for the

obgectiVes assessed_by the test,

‘Sample. Schools included in this study were sampled randomly. Using. .
Californla Assessment Program' data collected the previous year, high

'schools were ranked and crasslfled into f]ve_equal categorles on the

basis of number tested (a proxy for school size) .- Within each size
category'5ch0ors were'ranked and classlfled into five equal groups on

tha/basls of an average index 0f parent edUcatlon (a proxy for social

—\-—~-—\-—-----~——--
L

‘ The California Assessment Program is legatlly mandated to assess
‘;eVament in Callfornla public schools and.examine factors related

chievement, R€suity are reported to varjous state and local
educatlon agenclea. , . , M

i
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-class) Thls resulted ln a flve by flve‘cross-classlflcatlon of schools

wlth eqaal numbers ln each of the twenty-flve cells. Schools were o

V'selected randomly‘wlth a probablluty of P -..l25 from each cell. From];_

_the orlgnnal populatuon of 78l schools 98 were selected. contalnlng an

N

. estlmated 23 395 students.‘ The sample d|d not dlfJer lgnlﬁlcantly
from the populatnon in terms of achlevement or parent edu atlon. The

vsample average number tested per school. N = 239, was smal er than the;

f'schools. Elghty-seven schools parttclpated nn the study. yle dnng a

'school response rate of 89 percent.» Several schools decllned to
_‘partlclpate on the bas|s ‘that thelr students were not prepared for such
. . 2 -
.. ity Lo . \

~an, assessment. SUrvey questnonnalres were recelved from. 17, 86l

e 0 N -

‘students, yleldnng an estnmated student response rate of 88'percent from E
: partnclpatlng schof s ‘x" 'fgz' LT L

"Anadxses. jReH , 'ldual‘cognltlve test questnons were
‘classifled accordung to student objectlve and aggregated on the bast of
"parent educatnon.and sex. Students who dnd not attempt any of the flvg ;;

cognntlve questnons questlons on a glven ' 5: form were excluded from

B ¥
>

the-analysls. leen the matrix format of

9

test. each ofﬂlhe 430
'cognltuve test questlons was taken by -about . 200 students. Percents
correct for all obJectlves are shown in table 1. Plots of computer

llteracy (CL) and computer sclence (CS) composnte scores for dlfferent
levels. of parent educatnon and sex are shown in- fngures l-3 Percents
N of students selectlng each optlon of “the. attltude questlons were .

. calculated, along WIth theur average test scores. and these are shown in

tables 2- lk Each of &he l3 attntude questnons appeared on six ; L &

‘ . CN i
5 - : . . 3 RN



:[different forms of the test and was responded to by approxumately 1200

\ l

mstudents. For each oqtion the percents of boys. girls and students .in .
t.each parent education category are reported. Analyses of the background

questions. shown |n Tables l5 23, were similar. Background questions
} .
'were placed on each test form in a pain, so.- that each one appeared on

. 7 '
.about Zh different test forms and was responded to by approximately b800

'h-.v.'

;‘students. s T'Vf
- C R - L
Interpretatlon of the results must/be qualified in several w;:_; :

7

;the tlme of testnng there was no- recommended or. uniform computer studies

curriculum for California schools.- The results should be seen as a set o

_of basellne measurements, and not as a measure of success. More

'technical quallficatlons regard the calculation of standard errors and

, P . ' v . r,,_“’
@statnstlcal slgniflcance. This is complncated both by nature of the
"sample. (sampllng units are schools) and by the nature of thej;est,:

Y i

’ wh|ch was admlnlstered |h a matrlx format._ These two factors make an

‘-

vaccurate estimate of statistlcal signiflcance of results difffcult..

,However, given the large sample slze even small differences are’probably

statistically signlflcant. Determnnlng the educatlonal signiflcance of <

aa

‘these differences is a far more dlffICU]t problem Wthh could only be

l

,addressed |n the context of a continunng assessment over a period of
years The matrix desngn has the further effect of confoundnng the

'attitude and background questions with test forms. The practical

¢

effects of this were minlmized by the systematic assngnment of each

’\

questnon to many test forms and’ tbe effectlvely random assignment of

test forms to students. . _ ' R o l_ ,V)
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Average scores for eagh student objective are‘shown in table l.v

1és evident here which were confirmed in

subsequent~analyses,}[Test scores'were not high forrany*of the

objectives tested./‘This ls not surprusing given that most échools -and -
| v«l

districts were ipst beginning their computer studies programs. !'Scores -

were low, near;the so-called “chance level" (25 percent correct) of f

responding..lor those obJectives calling for knowledge of programmlng,
ya s
especiallyffor those students wnth little actual programming experience.

Lo -

Student demonstrated h|gher mastery of obJectives relevant t0° .the
opera;non of electronic devnces, appropriate tasks for computers,

log1cal analyses of problems, and uses of. computers in spec|f|c fields.'

/
Boys performed consistently better than girls., In one skill only. c
"choosing a logical sequence of steps needed to perform.a task,“ dld
girls outperform boys. “For most objectives the difference_in mastery

‘was between one and five'percentage points. There wasga clear~'

relationship between achievement and parent educational level. Children
of more highly educated parents consistently'scored'higher than children
of less well educated parents. Differences in scores between students

from advanced degree backgrounds and those whose parents dld not ©
complete high school were typ|cally between five and fifteen ponnts. -
. ' ; )

¥

These overall results are displayed graphically in figures 1, 2

and 3. Boys scored consistently higher than giris for all levels of

b
parent education in, both computer literacy and computer science, as

.shown in flgures 1 and 2. Higher levels of parent education were

assoéiated with greater differences in test scores. These results may

. :lE; -



reflect either a tendency for boys to take more advantage of

'3
v

v
»

opportunities, or a tendency for parents to encourage boys more than

,.giris. or a combination of both. Computer iiteracy and seience test -

I N

vscqres, broken down by parent education, are displayed in figure 3

'There was an increasing separation of the curves associated with higher

“level of parent education.v The reasons for this may be'sex reiated, as

discussed in connection with figures 1 and 2.

-

Concerns about privacy and being treated as a number are often. -
fassociated Wlth the introduction of computer technoiogy. These.issues

-are addressed in tabies 2 and 3 Twenty-nine ‘percent of students were

N n.

undecided with regard to- the statement that "computers dehumanize

society by treating everyone as a number," as shown in tabie 2. There

..

tudents to disagree than to agree. The high

was a tendency for.
average score in computer iiteracy (CL) of h3 5 percent correct was
iobtained by those ‘who disagreed, and the high average score of 34, 0 in
icomputer science (CS) by those who disagreed strongly.- Of the iO'i %-
, who strongiy disagreed more were maie than femaie (boys = 62 3 %, giris,_iv
» 35 6 %). Parent education is associated with attitudes here. .A'
iarger proportion of students from backgrounds without high schooi

+

,strongiy agreed than strongiy disagreed. Responses to the statement

that "the more computers are used the is;s privacy a person will haVe,“'?”'

. . 1\
summarized in tabie 3, were simiiar to those in tabie 2. The modai

'response category, with 29 8 2 was “undecided " Those who disagreed
tended to score higher than those who agreed A higher percent of boys
than girls strongiy disagreed (na/; = 58, 9 %, giris = 38 h %)

A ) I : - ! o ' /4"
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N Tables k, 5, 6 and 7 address attitudes towards the effects of

computers in the workplace.. Tonthe statement that “computers wlll .

~

. probably create as ‘many’ jobs as they eliminate." there was. a blmodal

| response pattern. shown in table b. wlth large percents of students bothi

‘disagreeing (Zh 2 3) and agreelng (3b 9 *) Overall. more students
tended to agree than dlsagree. The hlghest average scores were a talned

: by the, 9 6 % who strongly agreed (CL = 57.4, CS -36 8) -There'were*.

ihmore boys: than glrls in thls group (boys = 56. 0 3 glrls - hl g %)

A majorlty of 37 8 % of students strongly disagreed wlth the .

L
[ R

fstatement that "computers slow down and complicate simple buslness : : _
jioperations." ‘as shown in table 5 Average scores of these students were ,
higher than that of other groups (CL - b7 9, CS = 33 2) Relatively

hngher percents of students whose parents dld‘not have a hlgh school
~ education tended to agree with the statement. The reverse was true for
students from advanced degree backgrounds.kgla,ij . |
Seventy-nune peroent of the sample elther agreed (h6 0 3) ‘or strongly-
agreed (33.0 %) that "someday most things will be run by computers.“‘ :
'shown in table 6 lt was interesting. however. that the hlghest |
4computer ‘scores were obtalned by the 3 0 % who dnsagreed (CL = 57.4, CS
ﬁ-'37.;)» A hlgher re}ative proportnon of students from advanced degree |
:ffamllies fell |nto his group than |nto any of the other groups. This o

‘ may reflect sophlsticated awareness that whlle computers may control

»many processes./people are the ultimate controllers of computersq

]

‘A simllar/overall pattern of response. shown |n table 7. ‘was - obtalned
-/
for the statement that “a knowledge of computers erl help a person get’

aa better JOb " Nearly three-fourths of those responding elther agreed

. a . . -
/ ) ) . ° N ‘ o ot




© There were’ more boys than girls iIn this group (bdys = 52 0 %, girls -

Y

. [ \]

" ot
‘ . g , 3 15
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(h6.2‘%) or strongly‘agreed (28.5 %) with this'statemont." The highest

1] »

average scores went to -those who strongiy agreed (CL = hh 6, CS = 32, 2)

k7.1 %) . )

Computers studies are generally thought to be p%lated to mathematics.

Two aspetts of this belief are reported on in’ tables. 8 and 9. Some 48.2

=4

% agreed and 23.9 % of the sample strongly agreed th pt "computers can
help make mathematics more interesting " Those who trongly agreed had
the highest test scores scones (CL = 51, h. CS = 30. 5 , Of.this group-'

* rd

60 9 % were boys. compared to 35 L % girls.l A somewhat different

'attltude 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 & disagreeing and 21 9 3 agreeing. The highest _ﬁoﬂ'
: -

) average scores were exHibited by “the lh 3% who disagreed strongly (CL =

h6 8 CS = 31.4). Relatively larger percents of students from lower’

: educational backgrounds either agreed or strongly agreed. Those from .

advanced degree backgrounds were more likely to disagree or. strongly

disagree. S ' SRR

Tables 10, ll. and”l2 summarlie responses to simple statements of

fact about computers. ‘The statements were',‘"Computers are suited for

doing repetltive monotonous tasks;" "Computers are programmed to follow

precise specific instructlons'" and "Computers require special languages
for pgggle\to communicate with them. Responses here were less:
reflections of value Judgements 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

.18



. to thls were ! the high scores

i~"Computers make m

S R A - e

v ' . ' 4 ' . ‘ \

disdgree with ‘them. Thggmodaﬂ response category was- "agree“ in each

»
»

case. Although smaller bercenteges of students agreed strongly. their

.scores were consistgntly higher than that of the othpr groups. Tho
.,\ 3 "y

'group thqt agreed strongly tended to lnclude about, fifteen percent more -

U . . . . .
boys than girls. ' : o T S SR

‘

Responses to two‘possible misconceptions arewsummariked in tables-l3

N o AR

-and lh.. These areﬁrg"Computers have a mlnd of their own'" and. !

kes much pf \he tlme."‘ Again. the task of the

|, ~ w ,P‘ ‘
student was. not so much to rendér a. value judgement as, to pass on- the

correctness of the- statment.~ There were similar patterns of response to

both statements.“ Larger percentages» disagreed than agreed. and average

test scores tehded to be hlgh‘r for those who dlsagreed. :An-exception~j'.

[

f the l 8 % of students who'strongly

. agreed that computers make mistakes much of the tlme. This may be a

’ sophustncated minorlty who ere responding on the basis that the qualaty'

‘ of computer output |s no b'tter than what is input. Roughly fifteen .

"\
v

percent more boys than gi
[~

Parent education was-rel ted to the"response.v‘Relatively largerhf

Is strongly dlsagreed with these statements.

~ percentages of students rom advanced degree backgrounds.either‘
A

~

dlsagreed or‘disagreed { rongly. , : "."\i>T - R

The ability to write.and'use computer programs’is an\important

outcome of .-a course op programmlng. Students were asked to |nd|cate the

computer. languages they had used to perform these tasks. Results are
'summarnzed in table 15 Pefcents |n~this and the follow|ng tables may
“not sum to 100 because students ‘could select more than one option.

..BASIC, used by 37. 0 * of students (boys = 5k 4 %, gjrls = LY,2 2) was

l B
A Y

19
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the most popular language. However. tho hlghost average scores. were

attalned by the 3.3 % mlﬂbrlty who had used PASCAL (CL = 56.0, CS

"-uo 1. Of the PASCAL users 70, 7 3 ere boys and 28 1% were glrls. A
“plurallty of h3 L% Indlcated thlgih:d not used any Ianguages, .and theP
'average.scores were the lowest In this table (CL - h5 0 CS - 25 l)
This ‘group of non-users included. 53 0% glris and b5 3% boys.

Vldeo-games are consldered by some to be a flrst Introductlon to

. computer technology. ‘Responses are summarlzed rn”teble 1§ to.the !

E:."guestl‘on, "Whlch of the7folloulhghvldeo-games do you have at h?mel“ .
(Atari Odyssey. Intelllvlslon. Colecovls:on. Other.‘None) The most

4

,frequently chosen video- game was Atarl, 27 9 % followed by. ' _
.IntellivISlon, 8 L % Odyssey, .0.%; and Colecovlslon; 2.3 %. The '
scores of the AtarI group (Cy - h8 6, ‘cs = '32.0) were only margunally

» better than that of the 53 0% of students who reported havlng no
v:deo-game at home (CL' 717.5,‘CS = 31,5). Access to the other

. video-games listed was'assoclated wi.th scores ln the same range. Very7

"~ few studentsvfrom.adVanced degree backgrounds.lndlcated havlng no

_video-game at hople’: ‘This was not true for students in the other parent

positivel assoclated w:th student mastery of computer technology.

]

rovnde a structured climate for learnung, leadlng one to expect B

~

Schools
hlghe' scores‘for students_wnth.school ‘access to a.mucrocomputer. This

was /hot necessarily the case, as shown in tables 17, and 18. The

v

mycrocomputers and percents reporting access were: Texas Instruments.‘

/4h %: Atari, 9.9 %; Apple, 5. 2 %; 1BM, 4. 0. %. TRS 80 3.1 %; Commodore.

3




, . . ‘ o v . ‘ . : X . 1.8 .

’2 1 *- and Osborneifg 8 *l The hlghest average scores were assoclated
"with IBM. (CL = 53.8, S = 27: 8), and Apple (CL = 53 8, €5 =.31.7). This ‘
| apparent advantage of lBM and’ Apple may be related to parent education.

‘Relatively high percentages of students from advanced degree backgrounds‘

‘reported having access to these machines. Among the more popula//

machines. Atari and Texas lnstruments. and for the group reporting no

o ~

home access. the percentages of boys and girls are roughly equivalent;‘d
: Microcomputers found in the schools were: Appla.“zo’o % iBM. 12 6
1) TRS-80, lO 2% Texas lnstruments, 7.8 *. Atari 7 0 %; Commodore.

v

-7 0 2 and Osborne.ﬁlll %. Machlnes that were popular in the home were
a

. - vy

not the most popblar at school. ‘One posslbilify is that schools may
l‘base their purchase decislons on the aVallability of educationalé
software and lnservice tralnlng. Price may be a more important o
‘ criterion for home purchases. The highest average scores were
associated with the TRS-80, (dL = 51 6 CS = 3h 1) and the Apple. (CL =
50. 5. CS - 3l 6) These highs were somewhat lower than what was found
" for the top scorlng students w:th ‘home access.' Relatively larger '
percentages of boys than girls enjoyed access to a micro omputer at
school. Th|s was notlceable for the Apple and TRS-80 machlnes at -
‘,school.v '0f the h2,6 -1 of~students who reported having no access‘to"a .
microcomputer at school ‘more were girls, (boys -'h5r7 %, girls = 52.8
5. ." , ‘ : ﬁ‘vg - L a “
At was reasonable to expect that'the'amount'oj time,spent.on x

N
3

.activities outside of-school.,such as worklng‘with.aicomputer or‘playing

“with a video-game, would be associated with'test scores. Ideallyy the

amount of suoh actnvnty would be observed dlrectly by people tralned for



S , ]9
_the .task. This was not feaelbie. so students were asked to rhte for.
. themseives how many -hours per week they typicaily spent in certain

) ) .
activities. The rellability and vaildlty of such responses were 1imited
. . ) , , /') “~ . .
by accuracy of memory and social desirability response blases. An

“iIndication that Slmlier-rimltatlons may appiy‘here was the .non=response
rate of ahout>fifteeg percent. compared to iess thanﬁflve percent forfh
the other questions. - Keeping this in'mind. the resuits can.still be
used to indicatehgenerai’trends. Percents -of students In each activltyiﬁ/
category were shown'fn.tabi;;is; computer. 11teracy scores in table 20 //1
\anddcomputer science scores in tahle 21. ‘ |

V it maior#t;'of;SS.Z 3 of'thelsampie reported doing no computer
programming at home. This was identical'to the percent reporting no
microcomputer at home.’ Comparabie percents of students report not '
having a video-game at home (57 2%. Reiativeiy smal | percents of
.students reported programming computers at home more than 2 hours per
week. Moreapopuiar activities, invoiving more\than ten hours per week
were televusion (12.3 8), athletics (11.8 %), and homework (10.1 %).
.Increased invoivement in four activities was associated with'higher i
,computer literacy scores. ‘as shown in table 20., These were: computer
programming; doung hoﬁ'&ork, pleasure reading, and watching television.
The highest average scores were attained by the smaii group (1.9 %),
which spent more then ten.hoursvper week programming. A1l four of these
.activities, with varying degrees of efficiency. invoive the transmission
of |nformation and have potentiai for learning. However, ‘the one
activity that i nvolved actuaiiy working with computers, was associated

with the highest test scores. Higher scores in the area.of computer
. e . . . . ' o
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sclence were eseoclated wlth only three actlvltlas. These were: >
‘computer proqrammlng; readlhg for pl‘e:ure; and homework. Aglln. the
highest average scores were essocieted with programming ectivitles.’
One measure of the.effectivenees of schooi programs Is the extent to .
which they are assoclated with higher echlevement. Deta summarizlng
ii students mlcrocomputer learning in school are displayed in table 22. ‘
Fully 53 0 b 4 reported having little such experience in school. and their
average scores were the lowest in the table (CL - b9 L, CS = 33.7).
Percents of students indicatlng each type of experfence were: generai
learning. 16.9 8 programming. 15 6 %; games. 12 3 3 driitt, Il 3%
simulations 8 L %; and tutorlal._b g %. The highest average scores '
. were associated with programming ectlvlties (CL = §ﬁ‘9, CS = 46, 8) ow
| averaqe scOre; were associated with computer games (CL = 51. .6, CS = _
39.1). " Boys were more likely to be invoived in programmihg thpn girls
(boys = 55.2 %, girls = 42.2 %), and girls were more lihely to. report .
having Iittle experuence with computers (boys = h5 6 2 girls = 53,2 %).
> Learning about microcomputers in school appeared to have a powerful
leffect on test scores. This can be seen by comparing the scores of
those who report having programming‘experience\with scores of those
'reporting no eaperience;< In computer literacy there was‘a gain from
ko.h to 56.9.for seJen percent. The gain in computer science, from 33.7
to 46.8, or 13 percent, was about tuo times as large. Given that the - '
’/test was not desigped speciflcally to assess instructional outcomes in
thesevclasses, ‘the esthnated gains were probably conservative..
Hicrocomputers;have’so permeated our society that.there are many"‘ ;
dufferent sources of informdtlon about them. Students responses to

W’ff—* P 'I_
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where they leerned;,dlepllyed In Table 23, w weraei ket echool ourrng the
dey. 28.0 X; video-games, 21, 2 X at home. 4.0 %; at frlende' homes,
9.8 X; In comput‘r stores, 6 b %; eummer progreme. 3.4 % at echool in
th: evenlng. 2 b t; and at mueeumn. 2. 0 t Reletlvely hlgher scores

were ettelned by those who reported learnlnq in echool. whether durlnq

the day, (CL =,47.2, CS = 35.1), or during the evenlng (CL = h7 0, CS =

38 8). This relnforcee;the eerller findings regerdlng thedeffecte of
. nstructlon. fhe lowest averege'ecoree'were exhlolted by the Lk.9 X of
the sample who reported knowlno little about mlcrocomputere (cL = 38. 6,
S - 27 3). Thle,group contalned more girls then boyel(boye - h0.7 X,
girl =57.7 %) . ]Iihough many e§pdente reported learning from”
vldeoﬁgamespAtnelr scores'were, in feci. low (CL = h0.8.‘CS 5.30.1).
. \ _ Dbiscussion .
Affeoﬁlve,goals are as much a part of theueducetlonel procese ee are
cognltlve goals. In.addltlon‘to technical knowledge and ekllls students
" should develop a posltrve regard for ‘the beneficial capabllltles of.
computers. Ideally. the more one knows about computer technology, thé
more evident these attltudes should be. Related to this Is the® abillty A
to recognize popular myths about computers and their lmplled value
-judgemente. Concerns about privacy and being treatso as a number,
'elthough‘valud when un&erstood in the context of_the'ectual‘capabiiitles

.

and limits of technology, can be exaggerated in isolation from such

3.

:ﬁowledge. Students who exhibited higher test soores*tendedvto reject
ese concerns. -There was a\slmilar tgndency to reject other, more

naive; myths about computers, |.e. that they have minds of their own or

make mlstakes much\of the time. At the same time there was an awareness
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’ of baslic factl nbout computers by a nubutnntlal muJorlty of ntudontu.
This gonornl pattern of rotpon-o supports the tonjacture that a majority
of twolfth gruderl hlvo. st Ionnt. nn accurate lwarononn of the gonoralb
chnractefluthn of computorn. Rcuponnon to the background quoutlonn
tuggolt that thll awlronSQt dool not oxtond to wldonprold flmllllrlty
wlth machines or worklng knowlodgo of them’ for at loa;t half the Qample.
whcn this was compnred to-the resuits of the NAEP mnth.mathn liuounmcnt
it was clear tha;”thefe has' been much grogretn In the last -lu or{nouun~'
years, but that much remains to be done, ’ |

Perhaps the primary conclusion of the nnalylln of test scores was the
hgenerally low overall level of maltory. elpeclllly in tho area of

computer sclence. . Retultl for the background queutlonl provlde some

explanatory clues. ‘Roughly half tha llmpl. had not ever u:od &

S e, ~

programmlng language or had,accenu to a microcomputer, whether at home
~or at nchool. Accesu to a vldeo-game provided was not ausoclated wlth
higher test scores. lt is a trulsm of com?uter programming that to
._}egrn'ong mst actuaily write programs and ryn them. School appears to
be a gdoa»place to learn programmlqgr'evep though studentu'wlth home
access had high test scores. The BASIC pfogrumming language IS'probablx
fmofe uidely disseminated with microcoﬁputers'thdn'uny other, ang over
one-third of the sample reported having used It.{lHuwever. FORTRA“.'
COBOL and PASCAL were each used by ;preé to'four.percent of the sahple.
»ang they wereoassocféted~wi;h higher.test scores than BASIC. This may
be a reflection of ihe s;phjstICatJonlbf thé;i%nguages. ’lt fs thought

to'be more:difficult to learn FORTRAN or COBOL,  and having learned these

léngu;ges one may know more about comguter»technology.‘ Availability of

4
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sof tware is probebly one reason for the pOpulerlty o! BASIC in the -

L]

echoole. The cholce of programming language In schools neede;!urther

-

‘debate. _' ’ . '
Doye'hed generelly higher ecoret.thenﬂnlrle. The reason fer’thle

. appesred to be that boye had more epﬁerlence with co@puters‘end

erogredmlng than 3:&:.. Thle was true at echoel. and to e_)eeeer extent

at home, Sex equity has been an lssue in public education and it Is

likely tﬁet related concerns will g.?;y over into the .r.; of computer

l.etudlee.jvlf students with a Background in computer technology banefit

prbfeeefeﬁelly from thelr eiperlence; there needs to be an assurance
that specific subgroups of the population ere'not-belng d)scouraged from.
acquiring thet experlence. This study does not expleln why girls qppeer.

to have lass experlence in computer etudlee then boye. but lt .uppor:s

the hypotﬁ\ele that there is a difference. g

It Is unfortunete that eoclel class, hletorlcelly. has been

correlated wlth echlevement of all klnde. This relationship is clesrly
' -
demonstrated In the area of computer etudlee. elthough possible reasons

?

for it were not ‘%leer. The dlf!erence in computer literacy scores
betweee the hlgheet and lowest perent;educetleh groups was about three '
times as lerge as the elfference betweenmbeye and girls.. It wee:ebout
one and a half times as: lerge for computer eclente ecoree.. There was no
etrlklng trend for students from Iower educetlonel beckgrounde«to be
less involved in learning about c0mputere in school. They were less -
‘vllkely to'learn about:them at home or from friends. lt is etrfkleg thet

no students from the lowest parent educatlon category reported leerning

ebout~computers In museums. Opportunities for learning extend beyond



i

o the school into theycommunity and the family. It would be desurablé to

assure équity of learnnng opportunitues for students from all soczal

N

| classes, although th|s |s\no less d|fficult than important.-‘ .2‘f'{;?5

. ' . - f
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The NAEP l977 78 mathematics assessment concluded that a’ large

maJorlty of students had no experlence programming a computer. The more <

optumistnc conclus|on of the current study |s that a maJority of

‘.l. ‘

i students have had;programmung exper|ence by the twelfth grade..

Programmgng expernence, particularly ln_school. but at home, ‘as well.:

was assoclated wuth markedly higher test soores.‘ This reflects

T

B subsfantual progress in lmplementlng computer stud|es programs.; A large j

._‘, R

" _
maJor|ty,of students exhiblt awareness of rout|ne characterlstucs and
. uses of computers. Performance on programm|ng obJect|ves is low.ap-.vp

Q however. and mastery ‘of general knowledge |s not much higher. Boys ;i

appear to have an advantage’over glnls. wh|ch |s probably the result of

! greater access to computers and experuence W|th them. both at home andﬂ
-in school.; ‘ff i' _Ai f; . p." . | :. S | o
Student;;were aware that computer skufls could lead to better‘Jobs.;:
yet the general level of mastery d|d not appéar to be adequate for the‘
practncal needs of bus|ness. The |ssue. whether publuc schools should
"‘provide tralﬁ“ng sufficuent forrentry level JObS,’IS one that need to be

" squarely faced. A pos|t|ve answer would affect ‘the spend|ng of large
. \ ‘ .
amounts of money on equupment. software and teacher tra|n|ng.. If the .

b4 ‘...
~’ P

commutment is: made to computer studles the problem of equ|ty of access
'by those who would potent|ally bénefut. especlally for girls. should be

'addressed. .Efforts should be made to see that students from lower

a . : IR - . '» »
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: Appendix A v
SEEDIEEEE STUDENT oercnvr.s

1. Demonstrate understanding,of the capabilitles. applications. and

|mplicat|ons of computer technology (239) L
L,
1. Interact Wlth a computer and/or other electronic devices.

(hz)

'iﬁ 1. Demonstrate ability to operate a varaety of devnces whlch

. are based on. electronlc ioglc. (8Y7 - ' |
‘ 2;VVDemonstrate abillty té Use a computer in the |nteract|ve
B mode. (13) | o |
Z“'3;"Independently select a program from the | computer resource_
:labrary. (9)‘4' ” |
h.;fRecognize user errors assoclated\With computer
| utHization. (12) o o "f - iafr"’ %.i
_2; :Expiain the functionsbanq.uses offg'computer system;:(QI)'
i:i"Use an appropriate vocabulary for communicatingcabout;'
| computers.riZS) | | ’
2. \Distinguish.between‘interactive mode'andbbatch mode
’ computer’processing.;(S) .’ '“_. . ”c-y o ".uy,
3¢.‘Ident|fy a computer system s major components such as

[

|nput, memory. processing. and output. (20)
“ly, Recognize tasks for which computer utulization is : A(/

.appropniate. (Ih)
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‘5. Describe the maJor historical developments in computing.
@23 ) |
‘.3‘ 'Utllize systematic processes in problem solving. (58)
l. Choose a logical sequence of steps needed to perform a
Ctask. (10) s S e
2.'“D|agram the steps in solving a’ program. (7l”' . |
..3.>55elect the appropriate tool and procedure to solve a.
- problem. (ll). |

1

4. Develop systematic procedures to perform usefulitasks in;.
- areas such as soclal studles. busnness,-scnence and--
o ,mathematics. jlz)
. 5. Write simple programs ‘to solve-problems uslng a high
co level language such as PILOT. LOGO and BASIC. (l8)

4, Appralse the |mpact of computer technology upon human life. -

(48)

1. ,Identify sPelelC uses of computers in fields such as.

- medicine, law enforcement. |ndustry. business.
SR transportation. government, banknng and space :
exploration. (l2)
2. Compare computer related educatlons and careers. (l3)
3, 'ldentify socnal and other non- technical factors .which"
| might restrict computer utilization. (lO) _ o
4. -Recognize the consequences of .computer utllization. (ll)

5. Differentiate between responslble and irrespOnS|ble uses

’ of computer technology. (2)

"W
™
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52. Demonstrate understandlngs of computer systems including softwaref

"‘-\gsvelgpment, the design and operatlon of hardware, and the use of
o computer systems in solving problems, (191)

-l” write structured and documented computer software._(9§)

)

1 write well organized BASIC programs which include the use

—of color, sound and graphics statements. (kl)

2. write programs which demonstrate advanced programming
techniques used to . solve problems in business, scientific“

or entertainment appilcattons. (19) W

J .

3. wrlte programs in-an. additional high level language such

.asﬁEASCAL, COBOL or FORTRAN. (25)

4

b wrnte programs in a: low level language such as machine

language or assembler. (10) _

2. Demonstrate knowledge of the design and operation of computer‘

Y

s hardware. (57)

'l.' Demonstrate unassisted operation of at least two
. H

¢ ,' _" dlfferent configuratrons of computers and thelr R

peripherals. (16)

.

~ 2. ‘ﬁse7a special'purpose computer or'computer interfaced.

3

devuces to monitor or control events by senslng

temperatu:e, lnght, sound or other physical phenomena.
e | - S -
'3.- Descrlbe the computer 'S digltal electronic cnrcuitry rn :

terms of of blnary af:thmetuc and logical operators. (19)g

k. Perform vendor’authorized m|nor malntenance on the -

computergsystem. (12). : . . S .



/\

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

: ’_]".

o .,-_r_ o« '~ . ) 3.1 .

Use data processlng utjlltles lncludlng word processing

* and data base management in problem solving. (12)

'Translate software from one language to another or to

-8

‘another Verslon of the same language. (ll)

Analyze dlfferent solutnons to the same problem. (16)

- )
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o o~ o TaBLE 2 7\ | -
| ’?“Computert tréat'éveryéﬁe as 'numbér{' fgg’.
Response Total . Test Subgroup Pe cents,

Percent = Scores. : - . /
Lit- Sei- Boys Girls. Not High Some Four Advd'
eracy ence R “High Schl Coll Yrs /Deg-

: Schl » ‘Coll/ ree

Strongly  10.1° h2vk  34.0 62.3 35.6 8.2 12.3 308 23.6 23.3
Disagree . S , ) , ; .

/,

Disagree  25.8 43.5 32.5 51.5 47.7 8.9 17. 0 29. 7 20.2 22.6
Undecided  29.0 38.5 28.3 A4k.b 5.0 10.1 24.2 27/6 22.3 13.7

CAgree 22k 1.6 28,1 49.2 49.5 12.4 2.5 /;@.3. 19.2 16,1
Strongly . 7.3 38.3 27.9 60.0 39.1 _15.2 16.2/ 24.8 14.3 24.8
Agree - : ' C o
____________ 4_.’9,.-_-____---_.---_-.---_____-_---------------------_-___-_

" TABLE 3

The more computers are used, the leif privacy .there is

",

Response Total Test : §C¥group Percents
.‘Percent  Scores : /| '
%-‘----- - - ememeemme- mm==asesess --------.-'b--------‘--.----.- -------
Lir{ Sci- Boys Girls Not High Some Four Advd
oA eracy ence - High Schl Coll Yrs . Deg-
' Schl . * Coll ree

Strongly - = 8.4 42.1 .35.8/ 5 32.8 8.2 16.#, 25.k 2k.6 18.9
Disagree .. e i ‘ o ,
. - e /. ‘ . S ‘ ) .

Disagree . 27.1 k3.2 §9.6 A2.4 56.1 14,5 16.3 25.5 21.7 20.h4

Undecided’ 29.8 38.3:26.8 Lk.2 52.8 11:1 2k.] 27:6, 20.h. 14.8

Agree 23.1/ 0.0 30.3 k6.1 51.5 12.3 23.h 25.5 21.6° 16,5
Strongly i.'n}, 43.0 '29:7— 58.9 38.4 11.6 18.8 25.0 :17.9 20.5
Agree * }- - ol : - T

' g iy

| ;




CTABLE LT - -

Computers créate'ai?many_Job; as they eliminate

Response Total Teif Subg;gyp Percents
Percent Scores . _

| Lit- Scl- Boys Girls Not ngh Some Four Advd

eracy ence ) ~ High Schl Coll Yrs  Deg-

7. Seht. o Coll ree .

Strongly - 8.8 54.7 35.6 69.0 28.7 17.1-20.3 31.8 16.3 12.4
Disagree - - R S '

Disagree szh.z 538 33.7 511 4708 8.5 20,1 29.1 20.3 fzp;s
Undecided 18.9 '52.2° 34.3 148.6 49.6 1h.1 19.9 26.8 20.7 16.3

Agree - 3k.9 56.5 33.0 48.0 49.3 9.2 22.9 28.4 20.2 18.4

Strongly 9.6+ 57.4 36;8‘5156;0 M. 9.2 26.2 28.4 18.4 16.3
Agree = o : P - _ :

...... = g e e e e e e e m e e A — e ————————
s . ¢ TABLE 5 .
/*" Computers complicate simple business operations
,/'/ '. . X - B * 7/ ) o .
Responsq Total Test| o Subgroup Percents
Percent Scores : 7

thr Sci- - Boys ’%lrls Not High Some Four Advd

eracy ence 7 High Schl Coll Xrs Deg-
: J 3 Schl” - Coll ree

Strongly  37.8 - 7.9 33.2 ,5819 39.6 1011_ 15.1 30.1 20.6 21.5
. N T .

Disagree R » _ .
Disagree  3h.9 48.1 29.]/ 13,7 55.1 10.3 20.9 31.2 19.1 16.5
~ Undecided 13.0  Lb.3 23;1 37.2 61.7 12.2 245 35.1 10.6 47.0

Agree 6.4  37.6 fig.z’ fyo.z 59.8 3.0 34.7 21.7 17.4 10.9

Strongly 2.3  32.6 13.2 54.6 . 39.4 24,2 15.2 21.2 24,2 12.1-
Agree s ' - ‘
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" TABLE 6
Someday most things will be run by computers
" Response Total = Test ~ S ‘Subgroup Percents
’ Percent Scores ' o _ ’

Lit- Scl= Boys Girls Not High Some Feur Advd

eracy-ence . . High Schl Coll Yrs Deg-

| ' Schl Coll ree
------------------.--~------------------ﬂ ------- ﬂ- -----------------------

Strongly - 4.2 50.0 30.3 59.0 39.3 9.8 23.0 16.4 24.6 23.0
Disagree ' | . '

 Disagree - 3.0 57.h 37.4  51.2 46,5 11.6 16.3 14.0 27.9 30.2
Undecided 10.0 45.6 27.8 50.7 48.6 13.9 25,7 30.6- 13.9 15.3

Agree . k6.0 52.1 30.7 8.k k9.8 8.9 21.7 28.2 19.5 20.)
Strongly  33.0. 52.9 33.6 £1.5 46.9 8.8 20.6 29.8 20.0
Agree . I : e

) TABLE 7

Knowledge of computers helps to get a better job

.
t, v 4
.

Response Total Test . " Subgroup Percefts ‘
Percent Scores’ - , ’

Lit- Sci-' Boys Girls Not High Some Four - Advd

eracy ence ' High Schl €oll Yrs Deg-

: Schl I Coll  ree

- D D D S e S R D G en e R R D e D S R R e D S S G S G S D SR R S e e e e G S e o . .-

Strongly 3.4 52,0 29.9 59.2 38.8 -16.3 zpfs 16.3 16.3 18.4

Disagree _ § o ‘

Disagree = 5.4 3L.8° 29.2 41.6 7.1 6.55520.8 26.2 18.2 28.6
f’undecided 13.1  bk1.b 267 ko.4 58.0 1.2 25.5 30.3 17.6. 13.8

Agree  46.2 43.2 zéig solg. L8.5 .lb.h 23.0 28.0 20.0 17.5

Strongly  2%.5 LL.6 32,2 ‘ 52.0 47.1 /41.7' 22,2 26.8 19.5 17.3
Agree ‘ , oS v

- = - - - - - - - - . - - . . - . - . - - - - - -
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" TABLE 8

ey

Computers make mathematics more Interesting
)

Response Total Test Subgroup Percents
Percent Scores
Lit- Sci= Boys Girls Not \High 'Some .Four Advd
eracy ence . High /Schl Coll Yrs Deg-
‘ L ‘ -Sehl / ~ Coll ree
........................... P------------------- ------------\.------------
"

Strohgly 4.3 40.0 26.8 51.6 k6.9 10.9 9.4 32.8 21:9 21.9
Dl;agree R N . .

Disagree b 40.7° 29.1  43.1 53.9 18.5 24.6 15.4, 16.9 23.1
Undecided . 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
° ' / " - . ) h . - . ! u' . ’ . :
Strongly 23.9 "51.4 30.5 . 60.9 35.4  13.p 19.8 28.1 19.8 18.7
Agree . , : - _ :
a \
. ' , \
R TABLE 9
_To wbnk‘wlth;a compgtek a perion~must be a mathematician ,,
Re;pdnie'Total Test . . Subgroup Percents
- Percent Scores -
~ . Lit- Sci-. .Boys Girls Not High Some Four Advd
) eracy ence High Sch1 Coll Yrs Deg-
’ o Schl ‘ Coll ree)
................... e e e e e e e e C e el C e e e C e e e - - - - .- - - - - -

Strongly  14.3  46.8 31.4  53.2 45.1 . 6.4 19.1 27.8 26.0 20.8
Disagree . . ,

Disagree . 39.0 4h.1 29.6 51.3 47.3 - 9.9 21.1 25.7 20,0 21.9

Undec ded 1.6 38.3 22.8 . 4.7 51.8 _I;TRy 3.2 27.0 3.4 142
Agree 21,97 42,1, 2518 481 43.3 4.7 22.6 30.5 16,2 ;5.L

“Strongly. 9.1 37.8 30.h 8.7 48.7 21.6 25.2 28.8 9,9 11.7
= Agree L8 - e T ’ _ T
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‘ TABLE 10
Computoru are iultod for ropotltlvo monotonous tuskl [
‘ 1. .N .'t;; i 's. s ,'. , . ¥
Response Total Tott; SUbngup Parcents _
" Percent Scores. . . . .7 e
Lit= Sci- Boys Girls Not ngh Some Four Advd
‘ eracy ence High ‘Schl "Coll. -Yrs Deg™
* 3 ' - % Schi Coly ree
---------------------- d-------------------------------------------?-i---—
Strongly 6.8 53.8 .29.1 49.0 5.6 12,2 4.3 20.4 !3.5, 25.5
Disagree ' ' . '
Disagree  10.1 49.3 31.0 ‘hi.5 55.§ 12.2 15.7 28.6 21.8 .18.4
Undecided 21.3 48.7 29.8 4k.2 53.9 12.0.26.6 27.9 17.% 13.3
Agree 37.3 53.0 34.6° Uu45.6 52.4 9.8 21.1 25.9 22.4 1855‘5
‘ . ] - 14
Strongly  17.5 55.8 41.b  62.5 36.4 103 6.2 29.6 18.6 23.3
Agree ‘ T S ’ a /
i dede bl L S ITTTTETTEE T Rttty - --:- -
. TABLE 1) ‘. S
_Coéputerq aré,Progrommod'to folloh.loitructlohsff .
A ! :
Response Total  Test Subgroup Percqq;@#
Percent Scores i
Lit- Sti- ,Boys Girls Not Some Four Aavd
eracy ence High 8chl Coll Yrs Deg-
: - Schl Coll_vree
- Strongly 4.0 38.7 38.0 36.0 62.0 14.0 26.0 ‘26.0 22.N 8.0
“Disagree ’ ’f - _ . , . .
Disagree’ 2.6 30.2 23.b 53.1 ‘43.8 15.6° 31.3 12.5 15.6 18.8
_ Undecided 9.7 4.7 2.6 kb3 53.3 107 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
. L. 3 . . A
_Strongly 37.2  45.4 35.4 56.0 u42.5 9.0 -16.3 26.0 25.5 22.5
Agree . - . " o '



: Response:Total 'Te§fﬂﬁf
& Percent Scores_

B -

SRR vflgLit-i Sci-v‘ Boys Girls Not 'Hﬁgh Some Four ~Advd:
T 'eracy ence Cn T e High :Schl’. Coll Yrs - .Deg=-
’ T A S IR ‘ e sch] . R :'_:', L ;A CO” ree ‘

Strongly. ~57.2,’73912342Al}"~591355A0:7jA 15 u 22, oi 19;8'f51;gar18§f311
pisagres 0T A T A TS ST

u.sqg;ee,vf{iéls' ho k 25.4 j-53¥5i§L5.7Qf}jo;9iT2639 354 15 114

Undecided - 18,1 39 § 2, o;”{h3;2@é53§7:‘v16;9?722>3 u§}-1hv,§ 7f‘}9.2ux

_?Agree v }37;5 hl 9 28 ufa‘46;9~-32235f 11 3 21, 9 24 b 19 3 2o Ao
S \ N : L A . :.- '. » - :

‘ Strongﬁy v 19.0 h3 3 33,y~v'56;h‘=h1;9Ai“12 oJLLJ,8_~2342~_23+1——21f2e-
. Agree ‘a g L i | : e o 3

PR - ' SRR e

¢
N

o Computers have a mind of thenr own

Tést . deb§r6Up-Pér¢eh£s T
i AR SR R S
| Lit=’ SCLfi‘ Boys Gnrls Not - High Some Four Ade'

" 7. efacy ence. - . High Schl Coll Yrs ' Deg-
e o L thl,ﬁ .- Coll ree -

_-Stfdngly",.sl.s f 60,7;%31;5*;;65;3.'35.231‘39;7f~17;92T23;u ﬁ23,h;'22.9

1;ur§agreé 3. h,,.53 1 2813, '47 5 55;3',‘.8,7> 21}§{f28,8; 19.5 19;87
Undecided 14.3 3 b6, 8 22, 8?‘532 4 ;6h.§~r-12,6;]é3.ée;28;6r 1h.3 17»6}
_jAgree"f“;]jlh 0 .‘h7.6 'ghglje 45.5.ﬁsq:6--'i5;2:,3o,9: 24;1“~l6 .9 °

’ Strongly s 5. 3 h}}5:.27;2 ) 55;9 45.6_;f23;5fv22,1_i25,oA 8;8‘ 16,2?"

Agree e
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v .. . s »__A e e e e Y e T ..'.A..A..__.._«._?‘.-‘-'».;rr i ~1 . AT S

Response Total -+ fest ffx‘fff;3_'f ;-;;'SueréupugeFéeﬁts' L
. Percent ‘Scores.' . .« UL Tl 0 s
'"';""-f'%"*‘ff*"'f;ff?ff ;;_;--a—;---;--;-::---&;;&---Q------;__a__ o
7 vlLit= Seci= . Boys Gnrls “Not:~ High. Some “Four “Advd .
v ., ! eracy ence - .« High ‘Schl . Coll Yrs Deg- "'. _
ST R A .‘f Schl . o+ Coll reel .

. s . o o . ’- v,
____q-sa___-________-..'-__..___-_.._-_____-....__..__...._________-___-.._-__-__..._- N
. '

_fStrbhalyU; ﬁ:.2:;,56;8*:3h.h"v61;9-.35;67-*-9;L~‘2243"21L2 16.9 28.4 .

_Disagree: 40.3 M8 2806 50.5 8.3 9.9 9.k 27.9 19.2 :22 0
" Undecided 20;3;{'h3,5 %éu.z ' h3;2 i5L;9'\;]2;5 f24-9‘;30;°,514-3 16-0

Agree” ' Tk 43.3 352 Wik 53.5  12.5 22;9! £9.2. 13;9'.i6.7

L “ ’ . M




T TABLE 15 -
: j_Programming Languages Actually Used : -

Response Total Test).P‘f:“ f;;fv *‘{ﬁ.=5qbgho0phgereeﬁfg'i ;;;"'
' Percentf Scores . L L co LT

B Lit- Sci— Boys Girls‘ Not Hugh Some Four Advd

eracy\ence o S . High “Schl- Coll Yrs . “Deg-~

| R _Seb1 ¢ 1[Q, “Coll. ree -

. : . 4
] o . ) . . o

BASlc‘ . 37.0 k9l 30. 9 LBk kb2 11,3 i9.6 z7ioi,zo;5 20.8"

0
GAPASCAL 3.3 se. o 4.1 70,7 2817 7.9 15.9 30.5 17.7 ‘26.2

16,3 31.h. 1816 20.4

0 N
[ ] [ ]

ﬁ‘LOGO 3. !u7 1 i7 1 '-55;8 40,7

"vPIang 2 hth 32.0 _»75;2'v22.o 'l13. ‘JB;L‘,33;o:fi1,§'fzo;z:;

o

CFORTRAN  4.2" 52.6 34,5 59.1 36.1 6.3 18:8 -25 0 24,5 24,0

|
[ ]

~ cosoL .51;] i35.r3 58.3 38.5. - 6. '21 6. 28 u"19L3’_23.6f:ﬂ

 FORTH 1.0 4.2 38.1 79.2. 16.7 8. 12 5 39 6 20.8 16.7

16.3'73o;of717,27 23.4

_ “Other | 4.5 k9.7 36.8 59.5 39.2  11.

I
0

vASSEMBLY. .7 18.9 32.3 62.9,‘3u.6e._15;
5
l rhs,o‘_25.1' 45.3 53.0  io.

W W N W VW W0 W

None  U3.4 - 21,5 27.3 21.0° 183




C mmee

-

b‘Vidéo4Gém§$ étfﬁdmé o

e | : e

" Response Total’ ‘Test _;fff'. : ;ZSubgrBup Pe?&ents"'
- Percent ‘Scores’ ', ‘ : ' T

'Lit:"ScI;‘_ Boys Girls Not High $ome  Four Advd.
~eracy~ence o . Righ Sech1 Coll: Yrs ~ Deg- -
' o0 - ‘ Schl . o Coll ree
CAtari . 27.9 k8.6 32,0 52.3 'h5,8 - 9;7- 21,1 3o ¥ 18.9 LB 2
_ Odyssey 3.0 50.0 32.5 59.0 8.2 6.9 7.4 33.3 18.8 , ,zo K"
intelli- 8.4 47.9. 28.4 58.7 40.3 7.1 '19 1 30.7,,29;9 1901

“.vision .. - o . A o

Coleco- 2.3 kh.6 29.h  67.6 28.7 12.¢° 19.4 3.5 15.7 17.6°

visipn ‘ o . ‘ .
Other 8.2 50.873k.5 58.3 ko.2 8.2 20.5 27.1 16.1 25.8
Nene 53.0 47.5 31.5 Ag.9 51.8° 13.0 20.3%26.9 19.1 1.6

e et LT Ly A




Response Tot
Per

© Atari
’ TRS-BO
Apple

PET_u ._:
»Commodote'

,lsn»-'

’Texas
 Instruments

*Owoﬁé
'Othef:a

.Noﬁe

al
cent

g v . b2
TABLE 17 T TR

| Mlcrocompute?s at Home T

Scores:

-y e - - —mma s - - s S A e D e . -h-—-----———,-—'-

Lit- »Sci= Boys Girls Not ngh Some Four = Advd,’

," eracy.ence _High Schl. Coll.-Yrs" ~-Deg-

4.0
14.0°
0.8
6.0
- 59.2

Schl . R Coll ree

49)9 3;9;9{ fyégge;aé,3': e8;6f'2"9} 3§;ii 19;7;?37;8:

.51,9v 29.9 i65§ele30 9. llrj 12, Le 33.0 f18.5§[23.7°
T‘;53.8 e3j;7_ fsy;§353u i {’6 8 11.7. 30. 1“1256 127.6
5_fk7.j_531;0’:"ji.22j25.8(; .9,1:,10.6 25, 8. g£;7ﬁ528fbl

545 27.8 56}31.uq;o,;f 8. 8 16.0 23.2"17.6 28.8
8. 31,7 W8.1 k9.7 o, 8 19;5*.27}5' 18.7 21.7

Sh8.Lk 23,8 *72.0._2o;ov”*i6;o 12,0 20.0 - 20.0 - 12.0.

51.8' 315 524 43.9 9.5 3.2 27.5 20.1 25.9

50,3 29.8  b9.2 b9.7 12.0721.8 28.6 18.6. 17.8

45.



| b3y .
‘TABLE'jg. o R '

‘MicFocdmﬁutefsgat5thool" e e
 Resporise Total = Test ‘;'"?' SUbgrQUp'Percentsj

_Percent Scores

mEEaEEE-"  cearene e Emeaememome - - - - - - - -

Lit- . Sci- -Boys TGirls Not . High Some Four Advd

- eracy ence = " High-Schl Coll" ¥Yrs. ~Deg-
A ' Schi - - Coll ree"
ittt ettt i
Atari 7.0 2.0 24.7 59%5 37.0 12,7 23.1 27.5 19.2 15.h
. TRS-80  10.2 \51.6 34.1 '6h.9° 33.1", 7.1 22.8 27.7 21.3 19.8
Apple "lv»zo.é' 50.5 '31;5 56.3 h1.7  10.1 19.7 26.5 21.0 - 21.2
PET- 7.0 k9.6 32.9 63.5 33.3 10.5 21.9 28.6 17.4 19.1
Commodore ' . o S
NI 126 42.9 26.2 20.8 57.1 15.1 24.5 25.9 19.7 12.h

Texas 7.8 7.1 26.2 .5 % 43.6  10.0.20.5 27.1 20.5 18.8
. Instruments S 3\\\_ I T
Osborne "1;1'J 45.5 31.8  70.0. 23.8 10.0 20.0 27.5 17.5 22.5
idthgr;‘ 1.0 49.8 32.1 55.2. 42.8  10.3 13.&1 29.oA;19.6 211
- None k2.6 13.9 26.2 k5.7 52.8 10.8.”21.; ;5.8' 21.4 189

b

46
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Lo ;“ | :‘:_ TABLE 19

..

Percents of Students in Selected Activities

ActiQity " Hours Per Week Outside of Schooi -
| .None .Less 1-2 2-3 3 S S T . 5-10 ' More
Than 1 . ._Than 10,

TR CTTTTTTTTTITTTTTTTT S
Reading  15.h 204 19.7 8.9 6.3 5.4 4.8 3.6/

; o e T
. Homework 6.9 12.0 18.1 .10.6 8.0 8.8 12.9 IO.}”,

N . : : . . o o ' R /
Video- 57.2- 12.7° 5.4 _ 2.5 1.6 0.8 0.9 0,7
games at ' ‘ R T L ) AR
home: S R T g : .‘/

Video- 455 .22.2 7.h 3.1 2.0 0.9 0.8 . 0.7 -
games away _ ( - o o L v:/

Computer 59.2° 9.2 ko 2.1 1.6 1.6 1. 61' 1.9
Athletics 15.9 11.0 13.3 107 T k“-,6 6 8 u 11.8
Television 6.7 9.5 12.5 -11.9 9. 6/ 10.7 /13 0 12,3

~ Other 6.7 5.5 10.0. 10.8 9:6': 9.9 12.4° 21.0

ifadedatbedbebdetd '-""‘""""""""-".' """"" 7“'"‘ """""""""""

A
. . .//
/
/o :
////
S | //{/ L ’
. y

: 7o
. // E}
.



TABLE 20

‘:Cpﬁputer‘Literécy-Achigvement for Se]ected'Activfties

Activity o Hodrs-Per'week Outside oflschool

'None Less fifz 2=3 37#'7f~h-5 5-10 More |
Than 1 S | . Than 10

‘Reading b1.7 46.8  48.7 k9.1 49.1 49.0 510 47.7
. Homework 38.6  45.0 ' 45.3, ‘hb.6 'h7QGL  47.0 52.1 51.9,
© Video- 47.2 b6.h  47.8. 43.3  U9.0 59.2 h9.1  45.4

. .games at home

Video- - 46.6  48.2 146.0 47.h k.1 48.8 37.h k7.2

games away » _ _

Computer ~45.4. 49.6 55.7 54.8 55.4 4g.5 51.8 555h'
Athletics bh.1 47.8 - 46.7 46,8  43.8 k9.1 48.3 48.9

Tglevisfon 42.2 b6.5 h6.5  hhk.2 h7§5v7_yjf3“' h9.5v,u777

48
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B - TABLE 21

Computer‘SElynce Achievement for Selected Activities - |

Activity Hours Per Week OutsldgyngSchboi '

""","»"""-‘-'-1""':‘.'"-"‘""‘_.""‘"""""'""""""."'f-;";;?f"'
None Less  1-2 - 2-3 . 3-} L-5 5-10 More
Than 1 T, s Than 10

" Homework  28.3 '30.3 28.8 30.7 31.0 32.6 34.8 32.8 o
Videom  31.1 32.0 3h.2 31.2 343 29.9  27.6 21.7
-games at - .. - -0 L o : o
home

— . »

CVideo-  31.1 31.h . 33.9  33.2 33.2 27.1 26.% 30.4
games away ' e o ' AR (
Computer 293 -33.0  39.5, _'39»35"\3\“; h0.3 419 462 -
Athletics ‘31,2 324 20.6  32.0 28.5 33.3  31.8  30.h

Television 32.2 33.9  28.9- 29.5 3021 531.uhf,3j36 324
" ) o . \_/ . ‘.;‘ o

-

‘other  28.2 33.2 30.7 30.1, 31.t 28.8  34.5 31.6
’ mm==m
.
T T
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TABLE 22 ¢, ~' - .

e v | | r :

_MIcrocbmpdfer Learning in School

Respdnse Total Test o ' Subgroup Percents
- Percent Scores ' _
) “Lit~ Sci- Boys Girls Not High Some Four Advd
- -eracy ‘ence . High Schl Coll Yrs Deg-
o Schl - Coll ree

Progran  15.6. 56.9 46.8 55.27h2.2  9.3. 19.8 24.0 21.7. 19.8
~ General 16»9 56.8 Lh.7 k8.5 k8.9'.47o.1 20.6  27.0 18.7 21.2

Drin . 11}3 53.5 hz.5 49.8 48.9 10.9 18.3,‘zh.h 21.9 21.5 i
: éimuia- 8.4 56.2 42.8 51.5 k5.9 12.6 18.6 ;29.0 18.2 _53;9

ti?ns ) ' . . ' S .

Tutorial. A,s 55.of k7.1 52,6 u5.9 9.8 21.1 25.6 20.3 21.1

‘Games  12.3  51.6- 39.1 ~ 5h.Y W1 10.4 19.8 31.7 19.2 17.5
Little  53.0 L9.h 33.7 45.6 53.2 9.5 21.2 2B.1 21.h 18.6
_E perierice . ' - ' o _ . :

-
i,
N
. \\ _ .
ar - = e )
: .
A S
I} .
!( -~
£

/- . .‘ES()
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TABLE 23-

.,é_
Where Learned about Computers
_Response Total Test = | ' Subgroup Percents * -

Percent Scores

Lit- Sci- Boys Girls ‘Not High Some Four Advd'

eracy ence , High Schl._Coll Yrs  Deg-
| - . Schl &\] Coll ree
. Home ”0.0 “6-1 3306 570“ l‘o.“ . hoo ”0.2' 2"-7 26-,‘ 28-7

Friends 9.8 45.0 33.0 6k 33.8 5.7 18.9 23.8 23.1 27.1
| Sumder 3.4 45.6 36.h. 49.0 51.0 9.2 25.5 23.5 13.3 2.5

Programs. X sN;_/,

- queums  2.0. b4.9 35.8 56.9 37.9 0.0 [3.8 32.8p»2‘w

School  28.0 ° k7.2 35.1 48.1 .50.0 12.0 23.2 27.2

School 2.k 47.0 38.8 '62.3 36.2 8.7 2k.6 23.2 20.3 18.8

(evening) ‘ oy - o .

Stores 6.4 '<f7:5' 31.3 67.2 32.8 8.7 15.9 27.9 -21.3 23.5

Video- 21.2. \40.8 30.1 56.9 k0.8- 11.7 23.8 27.7 16.0 19.0

games 4 | . B ;
Know 4.9 38.6 27.3 40.7 57.7 10.h 22.5 27.2 19.0 19.3

CLittle o

51. | .\ |
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FIGURE "1 | - - 1
p:ncmr CORRECT FOR MALES AND FEMALES BROKEN DOWN BY ‘ o ,
_ PARENT EDUCATIONAL LEVEL : :
©AREASCOMPUTER LITERACY .

ST s B ‘ ‘ . . S .- .
GH SCHooL - o HIGH SCHODL ' . soME "COLLEGE _ : * 4 YEAR COLLEGE ADVANCED DEGREE
| ) Sy ] PARENT EDUCATIDNAL LEVEL . ' )
52 . * . . : . "’. ~ . . ‘ : .: - .'. . ' .‘ '53 1]
! ) . " ,\'. bﬂ 7 : e . - * - ., '/} ’ .
O

ERIC
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