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computers than girls did, and this experience was associated with

. higher test _scores. Nearlg all groups studied showed a_ 1owv1eve1 of

> x> e

- —

percentages of. students subscribed to varxous common m1sconcept1ons
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- *  Abstract
. B 1
Findings from an assessment of the skills, kniowledge, attitudes and
experlences of Callfornla 51xth and twelfth grade students in the area:

of‘computer technology are reported Boys reported hav1ng more

_experience with computers, end’this experience was associated with
S .

higher test scores;-tnan girls. ﬁeariy all grqups studied gﬁaaea a low

level of understanding of the basic concepts of . computer technoiogy.

majority of students. drd ethbIt awareness ‘of certain basic concepts o
. 9

_

}computer technoiogy; and did hoid positive attitudeT towards computers.

Even so; spbstantial percentages -of students subscribed to various

' common mxsconceptlons about computers. Students w1t¥ parents hav1ng

- Y oo

more education; or who worked profesSLonally, had hlgher test Scores
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R . Compputer Literacy in Califorrfia Schools
- % B . L, - R
« : : .- L N ;

fhe computer can be a means_bf educating students and an ébjeét.éf:

study in itself. lfﬂlstdrlcally, 1n the publlc schoo;s, there has been

more interest in the former appircatzon than in the. Iatter. These two

.~

R T

applications are not mutuaiiy exelusxve; Bszng the computer as.an

LY
(A

instructionat tool invariably redquires learning something about the

N v

machine and ﬁaw' to ap'éféfé ét; ' It is also true that the study of

compnters and programmlng'can be a natural and stl’“latlng way to'learn

’

There is strong ev1déﬁce for the growth of a serlous 1nterest in

' .

. cemputér studies’ ln,Califbrnla and natlonﬁide. The California State

>

ﬁbérd 6f Educatlon in 1983 made computer. studles a part of its model
graduatidn requirements, a measure which is being considered and
. P 3 ¢
dupllcated in other states. The College Bbard in 1982 inaugurated an
1€

"sczence. The Nationatl Ceﬁter for Educatxonai StatIstics in’ 1983

initiated a ﬁatiéﬁﬁi&e'study of tomputer Iiteracy;

»

LN
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& This stﬁd?-ﬁas carried oyt under the ausplces of the Callfornla

Assessment Program; whieH is mandated to assess annually;;he level of

A-achlevement in California public schools and to investigate factors
related:to changes in that achievement. The obtained information is
reported to the California LegiSlature; and to all tested schools and
districts. The opinions expressed here are not necessarlly those of
the Callfornla Department of Education. P
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. _ The growing popularity of the computer in school: curricula and thes

"growing role of computers fn the workpiace; raise the concern Ehat atl

)

. '('students have the oppo tunlty to beneflt from rnstruttron rn c mputer
_ E Q

téchnology. To the extent that enrollment trends ir- the atea of

computer studies follow those traditionally fqund in scIenceeand

g mathematlcs, gIris are not benefrtrng from suchzxnstructxon as’much as

-

" i .
1g1rls In the area of computer tﬁéhnology The study was deSLgned to

- .

encompass the dlverse educatlonal objectlves of many d different district

; and sehooi programs. The result was a baselifie measurement. It should
i not be intenprEtéd as an evaluation of a particular ctrriculum or

. edutatlonal pollcy S j ¢ &

Educators have . w1tnessed in recent years a lively debate about what

s

students should learn about computers; Statements of educationail
objectizeifhave beén publlshed by the Committee on Computer Education .
-(1972), the National Council of Superv:sors of Mathematics (l978),

Johnson; Anderson,; Hanson; ‘and Klassen_(lQS?};aRogers (1982); and the

e i ,',7;',,,,,77,,,;, . o _ LSl Ll ol
Department of Défense Dependents Schools ¢1982); among others.

’ Discussion of various key issues can be found: in Seldel Ander son and

Hunter (1982).
The National Assessment of Educatlonal Progr 1ncluded several

questlons on computers !% its 1978 mathématic’ asses ment, whlch have
‘._; been reported by Ca> penter, Corbltt, Kepner L;ndqulst and Reys (l980)

::They concluded that a large magorlty of the 13 and seventeen year old

I

[4
»
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computers. For example, only 8 p’éreéﬁt of 13 year olds and &3 percent

of seventeen yvear  olds said theylﬁnew how to program a ‘computer: By

contrast; theré was a somewhat higher level:of awareness of the routine’

uses of computers. unaérsténaing of more sophisticated uses of 5
- d

computers in complex decision making and mathematical modeling of

problems was more limit d .

The 1982 Nation 1 Asse ssmént of Educational Progress mathematics
. ) m
" assessment repeated some ‘of the computer questions asked in 1978'

Between 1978 and 1982 the number df students w1th access to comguters

for learning mathematics almost doubled Nearly one—fourth of 13 year .-

“

olds and one-half of seventeen ydar olds had access;toia'computer in.

.

school in 1982: . Students at both ages were more positive about: -

computers in iééé than in 1978 Eeéﬁ'gar a substantiai“numﬁér of ;

" students contxnued to hoid a variety of mxsconceptIons abdut compnters.

~

school officials ang students on computer use. Twenty—nine percent of
) ' »

;-the elementarg Schools surveyed possessed a microcomputer or computer

itérminal, Df the schools with equipment roughly onehhalf used the

-

equipment for computer 1iteracy instruction. sthools that reported

using computers for student prbgramming\or creative applications ténded
- A

‘to have higher socioeconomic status than schools reporting drill and
practice applications: Boys were more likely'to report use'of a

cbmputer in school or at home than girls. i : _ K

[] ’ -
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;Defense;Dependents Schools (DoDES) currlculum. These Ob3ECthES are

< . Method

Twelfth grade survey: A committee of specialists in computer

3 . ;

S U OO ¥
technology was assembled from the public school system, universities and

¢

eéﬁip'ater's. Cogn'itijv’e test qué’sti'o'ﬁs} were written to conf'orm to'a set “of

objectryes that had been developed and used w1th the Department of

shown in Appendlx A 2 Test questlons were rev1ewed for relevance and

"~ accuracy of content, sex and.ethnrc,blas, All cognltive ‘test ﬁuestions

were mu’tipie choice with four‘options; e

admlnis ered by the Natlonai ﬂssessment of Educatxonai Progress in- its

1978 mathematics assessment: Each-of_the att;tude questions requested
. - . . i

the student to iﬁdicate agreement (Stronéiy aisagréé, uisagréé,

®
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2 The erms, computer llteracy" and computer sc1ence,

study, should be understood in light of the described .objectives. The’

- -number of guestions reIevant to each objectlve is written in.

panentheses after each statement. . There were, in all, 436 questlons,

- — o — e T T = - - e -7

,1nc1ud1ng 239 for the area of. computer 11teracy and 11 for, computer

science. The Nbrthwest Reglonai Educatlonai Laboratory in- Portiand

Oregon, shared questions that had been wrltten for_a DoDDS evaulation

and asslsted in the questlon wrltlng process. 7

as used in this>

Ly 1
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|~  computers) . |

“,, ’ é . : . N * : _\,‘ . | 5

T S Y 3 ) ) ) .
Computers will probabiy,create as many jobs;eS)they eliminate. ,

® Computers slow down and compiicate simple busiNess operations.

® Someday most things wiil be’run sy computers
® A knowledge of computers wiil heip a §ér§6ﬁ get a Béifer‘jcbi;
e Computers can help make mathemattcs more Interestxng.

The conimittee deslgned-the_background questions %o assess relevant
. - . c S . e ' :
prior knowledge of computers and gxperiences with them: These questions
. - LY
. ’ T ; .
were: - . ' . o
. . . : )“',

. Indlcate whlch of the follow1ng 1anguages you haye actuaily used to

.

(ﬁrlte and run computer‘programs. (BASIC, PASCAL(:?GO, PILOT;

FORTRAN COBO,L, FORTH, ASSEMBLY LANGUAGE, ‘Other, None) Thls

S B
question was preSented onlw to twelfth graders.

iﬁ&iééié which of the following video games you heve'ét home. *

ce (&tari, Gdyssey, inteiiiv1510n, CDlecoV1510n, Other, None)

i

indicate which of -the followifig types of_microccmputers you have

used at school: (Atarr 400 or 800, TRS 80; ﬁppie, PET-Commodore,
18M, Texas jnstruments; Osborne; eEher; None) .

<

Indlcate the ‘types of in-school mlcroEomputer learning experxence

V
- — : . i
Drill énd,pra;tlce; Simulations (math or sc1ence'demonstrations);

Prutorial, Instructional .games, I have had littte experience with
7 ;--‘)

® Indicate where you have learned about computers. (At home, At -

dg ! hémeé; épeciai summer.érbgrémg, ﬁugéﬁm of gciéhCé'héli;_at
0

~

stores or salesmen; Playlng wlth vidéc games, I know llttle about

.. .
¢ -
-~

COmMpUters) o o RN ;

<
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- Students were asked to report demographic {nformation, including sex,
' and level of parent education. The five possible categories of parent

'éégcatisn‘eeré:v .'-.A' . e
2 g: o Not a thQ\SChOOl grqduatei 7
. - ;.
v : " e High school graduate ‘ :
: . Some—college o o " : -

° Four—year college graduate

Kdl

- L] Advanced degree

That category correspondxng to the highest educational level reached by
— - - \,77 - 7, BN . - -
a parent was to be SelﬁEted s s & ’ ) :

fﬁé Eééifﬁéé‘aésiaﬁéa in a matrix fbrmat so that each student saw

only a smail part of tﬁé entire pool ‘of guestions. Eighty-six unique

g ' forms of the cfst were createq, each contahning flVe cognitive tegt

<§ questlons, one attitude questlon and two background' uestions. The
5 i

_ ¢ attitide \and background questlons were assigned to thé 86 test forms so ©

;" dlfficult, on eaég test.» The test forms were splraled for dfstrlbutlon

. ¢ so that each one would be glven about.the same number of tifies withim
Aatm i :

each 5chool. B ) ; .
_ . ~ - , : -

Sixfn g;ad’ survey. The questlons selected for use with 51xth grade'

L os
Efﬁdéﬁfs were “a subset of*ihose developed for twelfth graders. The

.

ﬁt«r-

selected gﬁéStiohs Were included on the California Assessment Program

test; Survey of Basic Skills: Grade 6, whigh is administeredannually to

-



-addltlon to the readlng, written expression and mathematics questions

.1ncluded on each form; there

\ -
N s \¥ * { 7 a .
. . ~ ‘ L ””";ﬁ o ,7”\; .
all ﬁﬁblié school Siith grade students iﬁ California. There dre 40 ;- .
N Y
differént forms of this test, and each student takes juﬁt one fgrm. 1In 5

N
-
|
|

- =

,gs Space for ok;/addltional comput::/}est

quéstion. ThlS meant that 40 dlff rent computer test questionhs uld be

given to sixth grade stiidents. T ] L : .
. . - 2 ~~ ) .

Ewenty—four cognitiVé test questions were Séléctéd ‘Thesq questions .

- : . -~

- all corresponded to DoDDS obaectives, shown in Appendix A apptopriate

’

ifor elementary grades and all related to computer llteracy. The;typés

and'number ot questmons were: ‘ = /

° Objectlve 1.2.1 USe an approprlate vocabulary (3 questlons)

® Objective 1.2:2 DzstinQU1sh 1nteractive-a§d batch*processing (3) ' -

Objective 1.2.3 Identify major computer system‘componentsjéd)

- -

o= 0 .

Objective 1:2:4,Recognrze appropriate tasknggr a computer (1) : B

Objective 1.2.5 Déscribe major historical devetopments (2) : .

Bb'jec’tiiie; 1:3.4 Develop procedures to perform u5ef\-xl tasks.(2) ' _;‘ <

Objective 1.3.5 Write simple ptégraﬁs €4 - ’ ) .

-

Objective 1.4.1 Know specifi& uses of computers -(2)

Objective 1.4.2 Know computer occupations and careers (3).
. : o ’

* In addition to the four regular response options originally included in
. . v .

A

the questions, sixth graders were permitted an "I.don't krow-the answer” -

3

. . o . 7. - =
response. ‘ ) - ;5 STy ,;/(

- -~ “ ) -

Instead of information on paréent éducation, which wds col;7cted from._

twelfth graders, the sixth grade teachers provrded lnformatl n.on parent o -{

'occupatlon of students. The p6551ble categorles of parent occupatlon )

were: A | - T : . o .

-

e



professional - R ~ L ;

Semi-professiona?

-,

Skilled

Unskilled

The instruction to the teacher was to mark the category which

a

corresponded most closely to the occupation of the family's primary

bregdwinner.

Sample , ' , L ? o
Twelfth grade sample. Schools included.in this study were sampled

randomly 5 USing statewide test data’ collected the previous year, high "
: - b v

Schools were ranked and classified into five egual categories on the.

basis oijnumbér tested (a proxy for school size). .wiiﬁiﬁ each size

category séhooie were ranked and eiaééifiea iﬁio'fiGé equal groups ?ﬁ & s

the basis of an average/}ndex of parent educatton (a proxy for social . >

class) This resulted in a fivelby five cross—claﬁsificatiop of schools

Es »
 with equai numbers-in each of the twenty—flve cells. 'Séhoolé wéré . %

' thg original Qopulatlon of 784 schools. 98 were selected, containing an

P

- .

seiected randomiy w:th a probability of p = .125 from each cell. From A

tl

estimated 23,395 students. The sample dia’ _not differ significantly
from the population in terms of achlevement or parent education. Ehe

~ N .
sample average number tested per school, N = 239, was smaller than the

population average of N = 281, indicating a s1igMoversampling of small e

Ny

' schools. Eighty-seven schools participated in the study in Decemberk ,

1982, yielding a school response rat€ of 89 percent. S§everal schools

A . ’ ' . -

2 These data -were obtained from data tapes prgdgcedrby the California

Assessment Program. All twelfth graders attending Caiifornra publtic |
ggaools are reguired to be tested. :



-+

prepared fot snch an assessment Survey questionnatres were - received

,'accordrng to DoDDS student ohject;ve and aggregated Averag& twelfth . TS

'K(\ ‘ 'k:E: ...,-; ...' ‘ | ;; _‘ | : -7 ' : | 9
S I

decllned to participate .on the baSlS that their students were not . ' t

l

percent from p%rticipating schools.

Given the matrix. format of the test, each of the 430 cognitive fest
quastlons was taRen by about 200 students. ‘Each of‘thé.thirteen = S
attitudé guéstidﬁs appéaréd on six different tést'férﬁs‘&nd was
responded to by about 1,200 Students. i%gzggiéuﬁd questibns were placed

on the test forms in pairs and about I,BOO students respdhded to each ,_:"i -

Oﬂe. ' . ;' i .. ".~‘

Sixth gradé sample. The Survey of ﬁasie ékiiisr éradé.éik was Lo »

adminlstered to 293,717 students between Aprll 25 and May 13 of 1983

©

;under stahdardizéﬁ conditions: Test forms Wwere assigned to students by>

..
e ™ ]

an éffé&ti%éii randbm proce re, with approxrmately equal ‘numbers of

k4

school.. As a resuit each computer test "

each test form gx%én in ea

question was given to an aééré§e of 7,343 students. Rates of . N NS

non:response rangéd from four to six percent. - - . ' . -
N - . . . . PR

- oo - rd . ’ - N R - i - .

! : vy . - . . ' : i

7y ?; "”éizsé'

o
°

N e

.and experlence.v Analyses of performance refer ‘o, cogngtivehtest

que$t;ons, analy es of attitides refer to the rating scale questlons,

and.analzses of Expgrlence refer to the,backgronnd qUestlons;' B ‘ :ﬁ,f

- -- - .
“es | *

-

' Rekponses tb'inaiviauai cogﬁiﬁive tésf gUéstions'wéré'ciassifiéd

grade percent correct scores for boys and gkrls, broﬁén down by the SR :

»
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L

dlfferent categorres of parent. education are contalned 1n Flgures 1 and

A

2. & SImIIar anaiysxs of sxxth grade percent correct scores is shown in

?igure;3; erth and tweifth grade performance on those guestions’ whlch

Sex:
Attitudes .
Student attitudes toward computer technology are summarized in Table

2. Responses to the statements were coded (strongiy aisagrééei;

P

.géparat%ely. Average values greater than three indicate a tendency for

agreement with the statement, and values less than three Indzcate
di sa_g'reement .

w’riﬁ 1 i ¢ ¢ .
Responses to the background guestions; which provided information on

student experiences; are summarized in tables 3; 4 and 5. Thé percent
. *

of students responding to each option is shown along wrth a breakdown by
sex. Twelfth grade percent correct on computer Scierice and computer

literacy test quéstibﬁs ebuia bé caicuiatéa for the subgroup of stﬁdents
L ey _ :

‘_Selectlng each option and this is displayed, as weii; Perceqts may not

v

sum to 100 because.of the p0551bility oﬁ multiple responsps to these

o & 7 | . h

-

3
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Average twelfth grade performance is displayed graphically in Figures

1 and 2. 'These figures_reflect the responses of the 17,861 twelfth

graders sampled. Average test scéres ranged ffom eighteen percent
correct on questions’about translation of software among computer

. A Y
[}

- languages to a high of 68 percent correct on questions about appropriate

tasks for computers. Boys scored consistently higher than girls for aiil. -

science: - These rbsults may reflect either a tendency for boys to take

more advantage of oﬁébftﬁﬁitiés; or a tendency for péféhts or téaégéfsr
to encourage Sbys hgfé tﬁah éifiS;.Sf ébﬁé combination of both. Higher
Tevels of parent édﬁtétibh were aéébtiétéd with higher test scores. fﬁé
differerice in Scores between boys and girls was slightly larger for
students from more educated béékéfounds than for studsnts froii 1ess
edicated backgrounds. This hints that sex-related differences in
achievement are not diminished by increases in parent education and the
social advantages which very likely accompany thesé iﬁcfeéégé;

,,,,,,,,,

* are shown in Figure 3. Scores were low, ranging from about 16 percent

correct to aggut 33 percent correct. Boys scored consistently higher

than girls and students from less skilled parent occupation backgrounds

14

[
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scored lowen than those from more skilled Qor professxonal backgrounds

The difference between boys and, glrls was sllghtly 1ar§er for students
from -professional backgrounds. . 7 I

LN o7 - 3

— - . ,
-

:questlons is dlspiayed in Tabie 1. The average percent correct scoresy. -

sixth and tweifth grade students: Each objectlve in this table

represents from one to four questions. Tﬁeiéth grade tctéi scores été
based on 200 to BOO responses, and Siktﬁ grade total scores are based on
7:;343 to 29,372 responses; depending om, the number of qUéstlons 7
represented. Although even vg}y simall alfferences are statlstlcally
Sighificaht;.judgéménté about educational significance are .not.so clear

cut.

With a few exceptions boys scored higher than girls; co?;gtming the
results in the figures. Sixth grade boys averaged about 4.0 percent
correct points higher than girls; and twelfth grade boys were about 3.5

percent correct points higher. Exceptions to this trend in the twelfth
grade were questioks on vocabulary wWhere both boys and girls scored a
Telatively high 82 percent correct and questions on interactive versus

batch processing, where girls scored one point higher than boys. Types

15

Py
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- address problem Solv1ng skllls of.a simple nature. Sixtlh grade. boys

- 3 ’ ) ' . : . ) . B ; .
- ' - Ly ) : S 15

o

of questions for which twelfth grade boys had thé-greatéét advantage =

over girls were on system ccmpbﬁéﬁté,iﬁféécry'éﬁd”ééréers. Sixth grade

- - - ) e

glrls scored at the same léVél as bb?é in one subject only that is;

~

systematlc procedur’ Questlons on systematic procedures tended to

scored mich higher than girls on questlons ‘having to.do .with vocabulary,

Systém componernts, h1§tdr?, éﬁd'Smelé prcgréﬁs. 8

There were relatlvely hlgh scores: on vocabular questlons. Much lower

-1

scores’ were obtained on guestions about sxmple ccﬁputer programs. Sixth
graders had their lowest. scores onm questions about interactive and batch

processing.

The abzizty to wrxte and use computer programs is an Important

outcome of a course on programmxng. Twelfth grade stddents were asked -

to ingicate the computer languages they had used to perform these tasks.

Forty-three percent of twelfth graders inditated they had never. written
and used a computer program. The prbgrémmiﬁg iéﬁguégés,éﬁa percents of

students ihdiCétiﬁ§ use Wéré:_ BASIC, 37 perceﬁ#, PASCAL three percent,

LDGO, three percent PILOT, twWo percent FORTRAN four percent COBOL,
four percent- Eéﬁih, one percent ASSEMBLY five percent, and other
languages, five percent.- Of the students,respcnding to this question
the highest average test scores were attained by the thcse who had used
PASCAL. Of the students who indicated that they used BASIC 54 percent

were boys.

mh;‘
lan)
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: about\7 343 responses and each twelfth grade total is based on about

Attitudes S DR .
' ’ N . ' . . O 28 .
- - . - - . 3 - f . . ~

Stiident attitudes.toward computer téchnology are symmarized in Table

L2, Réspbngéé to the statements were. coded from 1 t 5, with ; oo

Q
S Y
dlsagreement réce1v1ng lower values and agreement receiv1n§ plgher ; .

\ ~a

[ 3]

Values. Average values over three indicate agreement and_values 1ess'

\.<

.than\tnree_lndldxte dlsagreement. Each 51xth grade totai,rs based on st

4 - R
1,200 responses. g O D -

‘

e ——————_————— ——— N

Y . Insert Table 2 about here:

—ee ——— e ————

Concerns about privacy and beindktreated as a number are often
associated wifﬁ\eampatéf technology. These are two ways in which
computers are saﬁé;imés perceived to-be dehumanizing. Twelfth grade

students, boys: and glrls alike, tended to dlsagree slightly with the ..

and The mcre

statements that "Computers treat everyone as a number , "

- -

cemputéré are used the less privacy there is." Sixth grade students;lﬁy i .

contrast were slightly more likely to agree with the notion that ©a

.t

"cbmpﬁfér treat pecﬁieyiike numbers .

wcrkpiaceiwere §6§i£i§é and were more pronounced than their responses to

'”rade'étudénté

v elipinate."”

[ computers.” The pattern of

e
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A future.

i . . -
E C o . . .
.sixth aféaé;fespaﬁsg was similar.- Siitﬁ'gra&e boys tended Eo beiieve
more sffbﬁgiy than thé.giris that computers aaﬁﬁﬁféfg wiii heip iq
\
obtaining ]ObS and that computerS'will be running most thxngs In'the

.. e . . ; N /
. ", 3 - ’/
: .

There was relatively strong twelfth-grade—disagreement with the

Boys we{@ m&re in; disagreement than were: girls. Sixth grade students

[

responded in a Similar fashion, although not with quite the same degree

»

of disagreement., Sinth grade boys tended to‘disagree more strongly than

did the girls. R - - R
'Attitudes, to a certain extent, are shapedﬂhy ékpériéncesjand

enpectationsr It is possible that differences.in.theiexperiences and .‘

: expectations of boys and girls are responsihle for the somewhat more

t el M ¥

posrtrve attitudes of boys towards the role of computers in the

workplace;” Tradrtronaiiy; in business; women have Beénieiﬁosed to

' computers through word processxng and automated accountxng. To the

¢ tr @

this cdﬁld translate into less positive attitudes. ‘

Many people have associated computers with mathematics.' Two aspects

PR

of this tendency are that a person must be a mathematiCian to work with
a computer (a myth), and that computers can help to make mathematics

more interesting. Both Sixth and twelfth grade students,tended to |
disagree with the statement that Two work with a computer a person must

.‘ . *

be ’ 'a mathematicianw"‘ Despite thentendency to reject this myth it was ‘

P "l‘

’

true that more than one-fourth of thé?students in both grades either'

aggeed or strongly agreed with the statement. Students in both grades

L

ra N
- . i
. = - Q - v
T .
P . ~
- . v e
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extent that "these types of jobﬁ ﬁte'perceived as’ uninteresting by women,'\'

-l

o7
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';from video games. : *_J

RN W 16 L
agreed relatively strongly.with the Statement that "Computers can help

mak® mathematics more interestinig.” Boys in both grades were in,

stronger agreement than girls. . . (- :
Experieénce \\ * e
\ .
Understandlng the c'rcumstances of learnrhg can help to 1nterpret

%>

test: seores Student responses to the questlon where they learne about
computers are summatlzed 1n Ta?le 3., For twelfth graders it was ] .

- Q« - . ? .
pOSSlble to prov1de average computer llteracy and computer science - .

D
percent_correct scores for the group of students selectlng each optron.

The design of -the sixth grade study dia:not permit Ehé aaiaaisfiaﬁ of

similar scores. The 'Friends' option was not availabie to sixth grade

students. . - ; - - ,

A s ~
- -t e e et e e S o A . B o o . g . B B B g e .

Nearly one- “half of twelfth graders reported\gnowlng little Ebout

computérs, Thlrty—nlne percent of twelfth grade boys and 51 percent qf

B
5 girls selected thxs optlon. Approxlmately one-third of twelfth graders

. . ’
indicated learning abbut computers at'school and one-fifth said they

-leagned_ahqut cchputefé,fféa video éames; Six percent more boys at the

;tweifﬁh éradﬁ than girls reported learning about computers at home.

ﬂpproximat ly equal“percentages of tweifth ‘grade. bois and aifié'saia-'
< 4
they learned/about computers in school* Relatlvely hlgher test scores

v'_ ‘ . . l .
were associated thh learnlng at School, compared to learnlng from video

- '
games The test scores of students who admitted knowing little aboiut
-0 . ‘ -

'computers were only a few polnts lower than those who claimed to learn



»

Nearly one—half of 51xth graders reported knowxn/Ji:ttie about

computers, including 13 percent of the boys and 22 percent of the giris.»

_Relatively large percentages of 51xth graders reported learning about

computers at school during the day (27 percent) and at home 23 -

percent). Although a larger proportion of sixth grade girls" reported
:learninq about computers in School“ boys were more likely to report

learning at hotie ; This could indicate a tendency for parents to -

encourage boys to learn about computers Wore than girls.

Forty-two percent of sixth graders indicated learning about computers
from video é&aég; Many of these students’may-not;have distinguishéd
cleariy between computers and electronic gamesi To the extent that this

. was so; 1t¢wouid 1nd1cate a serious lack of understanding about

computers. Less than one—ftfth of sixth graders Indicated knowing

- ~

school.
The types of stuéént experiences with icroconputers in schosl are.
summarized in Table 4. Approximately 4,800 twelfth grade students and
7,343 sixth,gradé'studénts réspondéé'to this-Quéstioﬁ.~ The highest
average grade twelve test scores in this table were obtained by the 16

percent of students who reported that they wrote computer programs.

'll

Eighteen percent of tweifth grade boys, compared to 13 perceﬁt/o; giris,

reported having written programs: Generally, the proportions of boys

o

wéie‘§réatéf than or equal to the proportions of girls in every cateéory.

of actual use. Lower test Scores were obtained by those students who
" reported piayiﬁg-eambatéf games or who reported using the microcomputer
s { - .
' A
for drill and practice. over one-half of the twelfth grade students

N

o

Qo
Bany
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reportea-having no in—échooi,microcomputer learning experiemnce. This

group lncluded seyepn percent more'éiris'thah'ﬁoisr
. : "ﬂ e Cor ' B ’
Insert Tabie &- about heré. ;
7 - - eeliCiiizoomm—zooooo ;
‘. .;Q ’/‘ . . : ’ ‘ - -

Thirty-two percent of sxxth graders, 1nc1ud1ng 29 percent of the boys

.and 35 percent. of ghe gxrls, reported no ln-school mlcrocomputer

»

iearhiﬁé; 'fhe most frequently selected slxth grade tse of . f

micrqocomputers was computer games, lncludlng about _one- th1rd of the

' .

students. Just as in the twelftH’grade,.the proportlons of bys were

greater than or equal to the propbrtlons of glrls in every category of

JE -

actual usé;

- _ S

ot

4

Student responses to whether they had access to a microcomputer at

s

school or to.a video game at home are summarized in Table 5. Access;to -

"a mach:ne, of aaﬁfsé, Says little about the use made of it. A

,

"fore twelfth grade boys and eight percent more sigth grade boys than
girls reported having~in-schooi access to a microcomputer. At both
grades six and twelve about 60 percent of students reportéa having ’
school adcess. Ther.were no strong trends in Ewéirfh grade test scores

L

g . C | | o ?!1
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in response to the question of access at home to a v1deo game. Roughly

one-half of the tWélfth grédérs éhditWG;thirds of the sixth graders

reported hav1ng a VLdeo game at home. At both graaés’bbys were more

v

" likely io/haVe dccess than girls. .

"Discussion

I

Perhaps the most strlklng overall result was the superlor pevformance'

;of boys compared to glnls Both slxth grede and twelfth gradeuboys had
K S S - L . e .

generally'higher scores than girlsa The reason for this éppééréd to be~

that boys had m more experrence ‘with computers and progxammlng than glrls..

_ This was true at s ’Eﬁééi and at horme: Sex_eqULty,has been an issue in
public educatiocn and it is iiﬁéii that related. conceérns will carry over

~ - “

into the area of'comp&ter studies. 1If students: with a background in

computer technologF beneflt profeSSLOnaily from their experience, there

not belng dlscouraged;from acquirlng that experience. This study does

than boys, but it supports the hypothesls that there is a dlﬂference.

Overall test scores for”both siﬁth and twelfth grédé students were
. e o : . . o Lo ]
low: .ré a certain extent these low scores can be ascribed to a lack of

AL

experrence wrth computers ‘for many students. Results from the analysis

of éttitude questions indicated a high level of student awareness aof

computers: This awaféﬁégg was not backed up with a corresponding )

understanding of the Bésic concepts of computer technology; -Even more

experlenced students; those who reported programming experiences a

school instruction in computer technology; did not score well: These .

results underline the importance of giving consideration both to the

Fr _

‘

-

-
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N I

Lnstructlonal objectlves of a course on computer technology; and to

effective ways of attaining those)obiectiwes , :

N

According to the 1982 NatIonal kssessment of Educatlonal Progress

reported that they had wrltten .and run computer programs.- Natlonwlde,,?
_,-’

-~

about 23 percent of-l3 year oids and 99 percent of seventeen year olds

reported hav1ng access to a computer in school Aor learnlng mathematlcs.
In Callfornla, 56 p?rq t of of slxth graders and 57 percent of twelfth
graders reported hav1ng acc ess: to a mlcrocomputer at school Although

greater percentages of Calmfornla students reported access to a

, m1crocompute smaller percentages reported u51ng them for programprng

;

than was true natlonwlde

b g

correlated.with'achxeyement of ‘ail kinds. This' relationship is clearly

demonstrated in the area of aaaﬁﬁféf studies; although pOSSlble reasons

for it were not so clear. The .difference 'in twelfth gzade computer

literacy scores between the hlghest and lowest parent educatSbn*groups '
» \

was about three times as'large‘as the dxfference between boysrand,glrls;

-

Slmllar dlfferences were found for the sixth grade test scores. ‘ft'was

""" as. large for'computer science scores:
It is a ,tru’ism that pébpié tend to-. act in‘accordance With,th‘e’ir'
. i
beliefs. Affectlve gobals, are as. much a part of the educational process

’s are cognitive goals. In addition to techntcal knowiedge and sk;iis

students should develop a poSLtiVe regard for the beneficiai

. + Y

N ;£?i3i | '—; N :a_ ; .
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' capabilities of-computérs. Ideally, the more one knows about computer

technoloqy, the iore ev1dent thESe attltudes should Qg Related to this .

- - -

is the ability to récogn;ze populaL myths ab0ut computers and their,'

. lmplied value Judgments. Coficerns abOut prlvacy and_belng treated as a

'ﬁ.'

_numben?-although valld when understood';ﬁ‘the context of the actual

P

capabxiltles @nd lrmlts of technology, can be exaggératéd in isolatioh

Trom such knowledge {'y

.

Substantzai proportlons of Jtudents at both the sixth and the twelfth

i§ra¢ps did not feel that_computers were-dehumanlzing and théY rejected’

W

.pogniar misconceptions about computers.v Even with this relatively high

PR ¥ <

'percentages of students at both grades belzeved ‘that a person must be a

u

mathematlclan to work with a computer; This mistaken belief, which

<

' appears to be widely held by the public, as well; is evidence that many

stidents ‘need more edicating about the basic concepts and uses of

| computér.téchnbiog?. -

workplace, belleved that computers would have an ever larger role in

running things, and felt that a Rnowledge of computers would help in

b
getting a better job: An iSSue raised by the results concerns student

expectations a

reiatloﬁship of such instruction to preparatlon for jobs. This study

does not fully niinminate these expecta;ions, but the -results would be.

wiich student: expectations mirror the expectations ot teachars and

parents.

T 24
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Y optxmrstrc conciusxon of the current study is that nearly one~ha1f

icomputers; Programmrng experience; partlcula"y at School yas

. > . . r

-
.

assocxated with higher tweifth grade test scores. A majorlty of ;/_ N

students at both grades exhlblted awareness,oi\routlne characterlstxcs
-k

- .

and uses of computers. .Test scores for programmlng objectlves were 1ow, - .

._however, and mastery of general knowledge was riot much better. ;'gi? ;‘ L

Comparxson of California data with that from the Natlonal Assessment of :

Educational Progress uggested that Callfornla students are receiving -“ 3 i;»
~ fess programming experience than are students nationwide.

3

Given enrollment tfénas in mathematics and sclence\that have favored
boys for years, it is not,suprisinq to find a similar trend in the area
of computer studies: The greater exposyre o computers and .
understandlng of them by boys beg:ns as eariy as the sixth af;aé;'aﬁai;s

found both at school and at home. This couid have negative consequénces }-

e
v

»for women rh the 1ong run in the area of job competition. -To thé extent
: that computers faciixtate the handllng of information needed by 7
professionals; not only in methhématics and étiéﬁcé,;but_in business,
medicine; law, etc., there iiil be an ificréase in their use. . Not ' to

have some facxlity wlth computer technology, or to po ss some useful

professional 1eve1 jobs.

Sex: equity is not the only iSSue to be faced by schools in dettntng a
polic[ zor the use of computers;' A larger question refers to the role
of schools in educating stuaents;g;is it proper for public schools to - ° s

a

2ol

. "‘,' - ) " « N
R s Vs - - .
o - ‘ : 2;) R e ;
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;-prév"ide stuaents.withéntr? iéVéi‘ §kills for uSe in obtaining jobs?.
B ”hls w0uld lmply relatlvel? close coopératioﬁ hétﬁéen sChoois'and P

- . . . » * -

1ndustry7 or shoulu schould schools only prov1de students w1th an .

AL e ~

understandlng or: awareness of computers that would prepare them for'

. . - -

', . N

affett phe expendlture of.. publlc 5chool resources in- three\areas:; g

Pl

j{ ';acquxsitxon of eqnlpmént' ach151t1on of software, and staff SR “,;

5 R
C—

-

deveiopment. ,State governments, profess¢onal aSSoC1at1ons, and

governxng bod:es of. schoois need to be conCerned w1th the maklng of

$ "(‘
benef:ts aﬁa Eosts a%soéiaté& ﬁith &Ifferent choxces. Presumably;-'

1 DY
. 5. .

research into the aValiabxiity and use made of computer hardware ‘and

> . =

software, and related staff development, is needed to heip clarify these.ﬂ

1

';ssues.

3
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* Appénaig A
STUDENT OBJECTIVES ¢ -
' i; Demonstrate undérstanding of the capabilities, appiicétions, and
implications a} computer technology. (239) ' ‘
‘L. Interact with a computer and/or other electronic devices:
(42) o |
1. Demonstrate abllltY to operate a variety of devices which
are based on’ electronic logic: (és
2. Demonstrate ability ES use a computer in the interactive
mode. (13) -
. ¥3. independently select a program from the computer resource

library. (9)

L | ' '.‘ 4; fRecognxze.user errors associated with computer
. ', a utilization.«(12) ~ | ﬂE'
2; Eiplain.thé functions and.uses of a computer system: (91)
1. Use an appropriate vocabulary for communicating about
computers. (25) ’ - |

2. Distinguish between interactive mode and batch mode

computer processing. (é)

3. Identify a computer system s ma;or components such as

1. Recogniqf tasks for which computer utilization 15 °

. appropriate: (14). . _

- e 26 =




N

~Utiljze systematic processes in probiem solving. (58)

4. Develop systematic procedures to perform useful tasks in

27

5. Describe the major historical developments in computing:
s A

- Pl nd

(23)

1. Choose a logxcai sequence of steps needed to perform a

task €10} 7
2. Dlagramithé steps in solving a program. (7)
3. Select the appropriate tool and procedure to solve a

problem. (11) { '

a

areas such as social gtuaiés,»bhsiﬁéss,rsciéﬁcé and
-mathematics.  (12) v

5. ﬁrite simple programs to solve problems using a high

level language such as PILOT, LOGO and BASIC. (18)

Appraise the impact of computer technology upon human life.
. .- . R s } E e . :

i; idéﬁfify specxfIc u§es of compqters in fieids: such as

‘medxcxne, 1aw enforcement,findustryﬁjyusxness,;

transportatzon, government; bankxng and space

‘exploration. ¢12)

2. Compare computer-related educations and careers: (13)

3. Identify social and other non-teéchnical factors{which

might restrict computer utilization. ¢10) - =~ .
7 . . R -

4. Recognize the consequences of computer utilization. (11) «-
4 oo C ) [ .

pr S
-

of computer %écﬁﬁbibg?.4(§§

5. Differentiate between responsible and irresponsible uses

.

N



Cte . -

2. .D

-

 deveiopment, the design and operation off hardyare, and the use Of

v

computer systems in solving problems. (191)

1:

Write structured and documented computer Software. (§sj

1.

of coior; sound and graphics statements, (41)
Write programs whlch demonstrate advanced programmlng
technlques used to solve problems in bu51n ss, lentlfic

or entertalnment appllcatlons. (19)

Write - programs in an additional high level language such

as PASCAL COBOL or FORTRAN . (25)

.. Write programs in a‘low’ level language such as macnxne
Vhlanguage or assembler (10)

;Dé@onstrate knowledge of the design and operatxon of computer

hardware:. (57)

1.

Demonstrate unassisted operation of at least two

'-"aifféféﬁf-aaﬁfiaﬁfafiaﬁs of computers and their

perxpherals. (16)

Il

temperature, light, sound, or other physical pheﬁbﬁeﬁé;
i ’ . :

AWJ L

(10) .
Déscribe the computer s digltal electronic circuitry in

terms of of binary arithmetlc and 1ogica1 operators. (19)

Perform vendor authorized minor maintenance on the

computer system. (12) } ' : : ¥

-

PR
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‘ . 'and data bﬁ%e management'in~problém soiving (12) ) _

i PRI
K

' 2. Translate, scftware frcm one language to another or, to ;ﬂii'

“‘e

'S

another version of thg same language. (ll) Coa 7

3. ﬁnaiyze different squtions to the same probIem. (IG) R L
A . . . ' . o " e r ut N \ i ‘ e - - o
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- T A
Twelfth and Sixth Grade Percent Correct Scores
. : | ’

i

o~
@

Percent Correct

- L " Twelfth Grade = -~ Sixth Grade

Objective ~ . '~ Total Boys Girls Total Boys Girls

A\ -

- e,

: overall = . s 58 58 271 29 25

1.2.1 Vocabular$ 82 82 82 46 50" 42

‘" . 1.2.2 Interactive and 36 36 37 .9 10 .8
v+ Batch S T
-+ 7. 1.2.3 System Components 58 . 61 § 54 .36 33 .27 _J"'

1:2:5 History } 5 ;87 50 19 - 22 - 115 SRR

70 1.3.4 systematic .~ 72 73 72 :*35 35 '35 ‘

Procedure . : : IR
"iiea;s'éiaﬁié;éfasr;ﬁs 35 ‘36 33 22 24 - 20- )
i’-%ill1if;;i{§§éei£ié Uses . ..81 .89 84. 37 f 38" 38 ki o
. f.a2catesrs . 48 52" 45 2¢ 25 22 |

e S ——— At - . - e
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o R Table 2 - . " S
. - . 5‘3" \ - L .7 . .
: o Student Attrtudes Toward Eomputer T@chnoiogy ; - R
L,o,,,,,,,,,,,,,,,,,,,,,,,,;,,,,,,:ﬁ&&zﬁeésj&ée&,g'; ,,,,,,,,,,,,,,,, o
N 7 Twelfﬂh Grade Sixth Gfade 3
§E§te@ent ' B - Total Boys Glrls ?otgiiBoys erlsf o
) Computers treat everyone 2,89 2.87 2.93 3.12 3.13,3.10_
;.gas a number , ? o — o o _ _
Theimore gompﬁtéré»éré _ 2.96 2.97 2.9% »2.§§ 2.95.2f§8 H
used. the less privacy N - : -
there is FE . I L
I S O S
., Computers create as 3.13 3.07°3.21 *3.29 3.30 3.28 ' ¥
. many jobs as they ’ ’ . . e
eliminate ) ’
Computers slow down and’ 1.93 1.83.2.08 2.63  2.57 2.72 .
comg;;oate business :. : o o b - = .
operations ‘ 2 .
A knowledge of computers- - 3.97 387 3.91' 3.74 5.86 3.67
7;;7§e§gito get a ' : ' ’ : P T
etter job .
Someday most things will 4.05 4.03 4.04 ‘3774 3:83 3:67 g’
be run:. by computers R E o :
» Computers can help make = . 3.88 3.92 3.77 3.887 3.96 3.81 .
mathematics more -t oL ‘
interesting - ;
To work With a computer 2. ié 2.68 2.74 2.80 2.88 2.79 I °
a _person must'be a T L 1
‘mathémat1c1an ' T,
W ¢ o
v YL ?;"' .
A " PR
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. . Table 3

Where learned about computers
_Test Scores ! Subgroup Percents
Computer Computer Twelfth Grade Sixth Grade
Question Literacy Science Total Boys Girls Total Boys Girls

6

Home
Friends

* Summer

F-S
wn

w
Pox

Museums

i1 23 25 20

‘"T“f‘"———j—échcoiffdayﬁ
| ‘school. (evanipg)
stoies .
Giaéb'gémés

Khow little

s \
X /J o
| < 85
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~' . Types of in-school microcompiter learning

-

.

v

Test Score Subgroup Percents

- Computer Eomﬁutér Twelfth Grade - .  Sixth Grade
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euééﬁibﬁ ' iiiitjé"r:ét:? Science  Total BoysGirls Total Boys Girls

e o e e e e A e e e e e a —————

. - . R - R

Access toa . - " v : ’
microcomputer o S .
©  at school.:i- . _ . y

Yes . 48 3.. 51 B . 54 .56° 60 52

No © 44 26 83 . 39 ."d6 a4 .. 40 - 48
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Girls (6) by parent educational level

“Sone College

Figite "1, Mvelfth grade computer literacy percent correct for boys(a) and
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Percent Correct .
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Figure 3. slxth grade computer llteracy petcent correCt for boys(B) and )
girls(G) by parent occupational’ level. : 43
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