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Introductory Statement

The Center S m1531on is to 1mprove teaching in Amerlcan schools.
Its work is carried out through five.programs: _

Teaching Effectivéness
The Environment for Teaching

Teaching Students from Low~Income Areas

K]

Teaching and Linguistic Pluralism
Exploratory and Related Studies

This study of children's attitudes toward the computer was conducted
as part of the work of the program on Teaching Students from Low-Income
. ~“Areas. A more detailed analysis may be found in the author's doctoral
O ° dissertation, which was submitted to the School of Education and the
Department of Communication, Stanford University, 1972, under the title
"An Attitude Change Study on Chlldren s Perceptions of the Computer as
an Expert Source of Infcrmation."
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Abstract : v

e

This study examined the effect that knowledge about the operation
and programming characteristics of the computer has on children's per-
ceptions: of computer expertise. It was hypothesized that perceptions of
high expertise wi‘E’regard‘to‘the—cumputer‘are chiefly the result of a
lack of knmowledge about the computer's capabilities and llmltatlons
Teachlng children information about thc computer, therefore, was expected
to lower their perceptions of its exrertise.

- The study also~sought to generate hypotheses. that would explain chil-
dren's beliefs about (a) the computer's overall informational output and
(b) its specific areas of expertise-—i.e., areas in which it is consldered
to be more expbtrt than a human or printed source of information. ‘Theorfes
of "information dependence" (Jones & Gerard, 1967) and '"source credibil-
ity" (Hovland, Jaanis, & Kelly, 1953) were used as'an interpretive frame-
work for investigating the origin and socializing effects of the imputa-
tion of high expertise to the computer.

“A3x2x2 factorial design with pretest and posttest measures was

*used. Six groups of children from three different grade levels (5th, 7th,

and 9th grades), with and without previous CAI experience, were assigned
randomly to either the experimental film treatment, where they were pre-
sented with factual information about the computer, or the control film
treatment, a film on another subject; 292 children participated. Measures
tapping the subjects' knowledge and attitudes about the computer, the col-
lege graduate, and the encyclopedia were administered immediately before:
and after the films were shown.

The results of the pretest indicated that all the children——irrespec—>

" tive of grade level or,previous CAI experience--initially held .a. high re-"

gard for the computer's expertise. The attitudes of the subjects exposed
to the experimental treatment changed in the direction supporting the hy-
pothesis of the study, while the attitudes of the control subjects essen-
tially remained unchanged. D1fferences between the groups, almost without
exceptibn, were in the direction favorlng the experimental treatment and
were significant.

Contrary to the pattern of developmental age differences that might
have been expected, the older subjects perceived the computer as more ex-—
pert than did the younger ones. Also, subjects with CAI experience per-
ceived the computer as slightly more expért than did those without CAI
experience. The type of CAI program (Math Logic or Math Drill and Practice)
in which the experienced subJects had participated appeared to be related
to these perceptions.

The interaction between children and CAI apparently results in social

learning .in addition to the intended cognitive learning outcomes of a spe-
cific CAI” program.

iv
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CHILDREN'S P-I;:RCEPTICNS OF THE COMPUTER

hed

AS AN EXPERT SOURCE OF INFORMATION

Sy -
‘Henry T. Ingle

7

- INTRODUCTION

‘Popularized perceptions of expertise and superhuman efficiency asso-

clated with the use of computers in modern-day socfety are examined in

this study.

~

The specific subject of investigation concerns one area of the pre-
vious research by Hess, Tenezakis, Smith, Brod, Spellman, Ingle, and '

Oppman (1970), which discovered a tendency among the seventh- and eighth-~

grade Mexiean—American students they studied to place more trust in the
correctness of information received from a computer than in‘\Q;; from a
human or printed source of information. These students, both th and
without previous computer—assisted instruction (CAI) enperience, per-
ceived the computer as having unlimited information in many areas and as
never making mistakes. In geng\al the students had a more favorable
image of the COmputer than of the classroom teacher or the textbook.

Hess et-al. (1970) concluded that this high regard which the stu-

dents had for CAI and computers stemmed from their’ ﬁerception that the

"machine has greater expertise than most other sources in processing and

transmitting information. Thelr research suggests the need for a more
detailed examination of How children's perceptions and knowledge about

information sources influence thelr attitudes about CAI and computers in

general. This study is an attempt to explore this relationship. It also’

seeks tocgenerate hypotheses which may be of use 1in other investigations

into the affective consequences of technology for society.

& 7 . .
= > .

Dr. Ingle formerly was a Research Assistant at SCRDT and at the

ERIC Clearinghouse on Educational Media and Techﬂology. He isPhow at
the Academy for Educational Development, Inc., Washingtod§ D. C., where

he is Spécial Assistant to the President in charge of Instructional

Technology Projects.
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HYPOTHESIS AND ASSUMPTIONS: ] N

.

The principle objective of the study was to explore whethey or not
children's factual knowledge about thé¢ mechanical operation and functions
of .the cOmputer influences their perceptions about its expertise and its

credibility as a source of 1nformation. For this purpose, the fdllowing
Ly o
hyphothesis was formulated: .2 .
Factual -knowledge about the computer——that is, knowing how the .
. computer obtains its information, how/it operates as a machine,
and where in its programming errors can occux- (independent
var1able)——w1ll 31ter perceptions of high expertise.that child-

~ Tren asSociate w1th the computer (dependent variable).
-I‘

The stndy also tested the following assumptions, which underlie the

hypothesis: . "

1.

a
»

‘The expertise phenomenon encountered by Hess et al. isfgenefal—
izable to other children, irrespective of ddfferences inh age,
sex, intelligence (IQ), socioeconomic status (SESﬁ, or CAI

» experience. s,
§2) I

This assumption is supported by the fact that th@ students
in the research by Hess et al. who had no experience in CAI
had levels of pos1t1ve regard for the computer similar to

« those students with CAI experience, both male and female, of
the same age, and of similar EQ level’ and SES backgrounds.

2. The.tendency to. associate high expert1se w1th theJﬁoﬁputer
is principally the resuylt of ignorance, i.e. a lack of fac~
- tual knowledge about the computer and its powers and limita-,
tions. :

This assumption is supported by the fact that the subjects 3
studied by Hess et al. had vague knowledge of matters relat-
ing to where and how he computer obtained*its information.

3. Because of the unique unctions that children ‘impute to the
computer--i.e., those Jf a dispenser and a processer of
information--the computer can be thought of as an agent of
socialization in the lives of children.

This assumption is based on, the conclusion by Hess et al.
that the.images students “Hold of the computer and of CAT
apparently»are drawn from a much more general imzge in the
society, which depicts the machine in science fiction lit~
erdture,.  in the mass midia, and in the advertising field as
an authdrity figure possessing powers of high expertise and
superhuman efficiency.

©
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CONCEPTUAL CONSIDERATIONS

The Computer as a Socializing Agent in the Lives of Children

~ ' . The systematjic development of a child's ability to relate to the

- society in’éhich he lives:is knowniaé socialization (Parson, 1937;
Davis, 1941; Searsy Maccoby & Levin, 1957; Bronfenbrenner, 1958; .-Brim &

' Wheeler, 1966; Seafs, 1961; Clausen & Williams, 1963§ Hess & Shipman,
1965; Zigler & Child, 1969). It involves the acquisition of patterns
of behavior and att&;uﬂe; shared and valued by the‘society inte’which

the individual is being 'socialized. The acquisition process can develop

|
; “ o in a nnzie; of different wéys, and i1s mediated by the various sources of

| 4 o “informa on to which an individual is exposed, e.g., parents, teachers,
) ‘ neers, the mass media, and other authoritative agents. As such, social-
! ization 1is a iwo—way precess: of interaction between the provide:_aqd the
| N _ receiver of information. Interaction for the purpose of exchanging in-
formation, therefore; can be said to be a principal aspect of the social-
- ization process. |
i Jonies and Gerard (1967, p. 714) placed thié approach to socializa-
} tion under the rubric of "information dependence'--that is, "a subcate-
gory of social dependenee in which oneiperson relies on arother for
‘information about the environment, its meaning and the possibility for
action in it." It is within this framework that the computer, which
. Urepresents a combination of the mechanical properties gf an alectronic
device and a logical, sequenced format for rapidly étoring and retriev-
ing bits of information, cen be viewed as a socializing force in the
; lives of children. ‘ ’
‘ The computer, as used for CAI, not only fatilitates interaction
but also displé&s aspects of what traditionally has’ been the role of a
Puman teacher in the.socializing of the ydung-—-namely the power to

evoke and reinforce specified patterns of student responses (Brod, 1972).

Most CAI programs are designed to give the learner inmediate feedback

- about the accuracy of his respgnses to a given instructional sequence.

.




| When programmed for instructional purposes, the computer can store

dand rapidly manipulate a virtual library of.information with a 1euel ofp
‘accuracy that virtually no human'teacher.could ever-hope to maintain in

g his eVeryday teaching~practice. In the process, the computer does not
accompany its messages mith the type of evaluative cues, found to be
present in almost any human interaction (Hovland, Janis,& Kélly, 1953;
Kelmen, léGl; Osgood, Suci, & Tannenbaum, 1957; Heider, 1958; Aromson &

Golden, 1962; Watts &,McGuire, 1964; Bauer, 1965), that help an individual

¢

:”:to accept’ or to®doubt the credibility of the informetion source and the
corréctness of the information being transmitted. These cues include
guch things as the communicator's physical appearance and manner of
dress; voice inflection and intonation; and individual mannerisms--e.g.,
the; blinklng of an eye, a smile, a frown, a nervous twitch, or the nod—
ding of the head -

From the computer, hOWever, the student receives no cues that can

be of assistance in judging the reliabllity and truthfulness of the

AN

pESC T
a e

«  information. The computer rapidly presents information which is so well
sequenced and structured’that it gives the appearance of being indis-
putably correct. ‘ . ' p' .
- Hess et al advanced the position that perheps'these characteristics -

of the computer, a1ded by the tendency of computer programmers to intro—

—“-—.
©

., . duce ‘humanizing Statements,Asuch as greetings and goodbyes, in CAI lessons
accounted for chlldren s perceptions of the computer as superhuman; Fur—~
. ther, because of these characteristics, the computer maysnot be-per—
| ceived by children as simply a medium or,channel of information but may
i came to be perceived as having human properties. And to the'degree‘that
» chlldren are 1mpressed with the overall 1nteracr1ve and informational
caggcitles of the computer, as opposed to the capabilities of the
human teacher or the textbook the computer could well become a molder
of attitudes and perceptlons that are unrelated to the intended academic
skills and cognitive obJectlves of a CAI program. As such, the computer
could be perceived in the stereotyped fashion of "be1ng smarter than
humans" and "never maklng mistakes as the investigations of Hess et al.

_suggest. _ £

- f A , : .




~ On the basis of this reasoning, the computer, as used in CAI pro-
grams, can be viewed as a potential socialiZing agent. Its nonacademic
effects on children merit serious consideration.

The need for further cognitive studies on CAI is not denied. In
fact, much research is still needed to tease out the critical variables
of ‘computer teaching—learning'strategies.' However, the implications of
"information'dependence' and sociallzation suggest the need for concomi-
.tant work in the affective domain. R

To these reasons may be added the fact that technological changes,
such as those wrought by the computer, are taking place so rapidly that
in many instances soc1al institutions such as the school and even the
individual human psyche ‘are unable to keep up and adjust (Morison, 19§§;
Oettinger & Marks, 1968; Baier & Rescher, 1969) There is a- significant
need, therefore, for teaching individuals how to deal with the para-

doxes of technology, as well as to recognize and value its potential.

The Computer as an Effective Communicator

Inasmuch as the basic function of the computer in the school is to
?:disseminate cognitive content, part of its effectiveness as a communi-
cator is contingent upon the way it 1is perceived by the student receiv—
ing the cognitive content. _ ‘

The role of communicator effectiveness has been investigated along
three major dimensions, all of which are actually overlapping (Kelman,
1961; McGuire, 1969a & b).. attractiveness, power or mmeans -control,"
and credibility.’

Attractiveness as a component of communicator effectiveness rests

op the assumption that the receiver is motivated to attain and/or
‘maintain«a gratifying self-concept while relating to the communicator.‘
Communicator attractiveness,has_been.investigated in terms of the
_receiverfs perception of hisgsimilarity to,. familiarity with, and lik¥'
ing for the communicator. The maintenance of beliefs acquired through
this identification process depends'upon the communicator's continued
advocacy of them, and on the extent to which the role relationship

established between the communicator and the receiver maintains its

pime
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Aruitoxt provided by Eic:

“

instrumentality and salience. This emphasis on identification may be
~rele§ant in a person-to-person interaction, but in its present form
appears less applicablevto man-machine ihteraction because the computer
as a machine does not require that the student~neceééarily idenfif& with
it.

R

"means-control" component appears not to be

Likewise, the power or
related to mah—maéhine interaction. The effectiveness of the power or
means—éontrbl component of source valence rests on .the assumption_that
the.messgge receiver regulates his behavior toward the attainment of
~ant. cipated goa}s. _To the extent. that a communicator iS~pergeived.by

'thp receiver as haviqg the capability to inf;uencé (i.e., enhance or

impede) his behavior toward éftaihing~ﬁis goal, it will be able to

: . . . o
obtain the recelver's compliance, i.e., his private acquiescence in the v
. G

views advoaated,’withvor without'commitment to'them.

Attitudes shaped in this féshion are‘e*pecteq'to be maintained to
the extent that thebrqceiver continues to'perceive thé communicator as
retainihg control or sanctioning pdwers ovér him. Such appears.not to

be the case with'present—day "drill and practice"‘CAI programs because
the student is npt'evalﬁated, buf only given a nonthreatening oppofthn—
ity to practice on specified drills.. For this reason,‘the powér dimen~
~sion also 6ffers limited guidance in.conceptualizing the variables rele~
vant to the nonacademic or.socioaffective effects of the computer on
_children. | | |
However, viewing a communicator's effects in terms of.credibility
- does offer some cdncrete possibilities for a conceptual research frame-

work. -

_The'Coﬁputér as a Credible and EXpert Source of Inforﬁation for Children

While children develop the ability between the ages of seven and
eleven to deal with the world of concrete fact, their judgments tend to
be absolute and they are unpreparéd to evaluate issues and décisions
froﬁvthe standpoint of relative benefit, as the adult does (Hyman, 1959;
Piéget,‘}963a, 1963b; Greenstein, 1965; Hess &"Tqrney, 1968) . The

'~~W~W~M“adul£lsuworlﬁ is not one of simple comprehension or prgsgnted facts, but

fy
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rather one of acquiring specific‘inﬁormation abont a situation in orderv
tovevaluate factse ‘Under these circumstances the credibility accorded
both the 1nformation source and the message assumes special. importance.

" The child; however, is unable to evaluate the facts himself hence,
the interpretation given the facts by the source is relatively more
important for the child than for the adult. Therefore, it would be
expected that of all the components of communicator: effectiveness, the
credibility dimension plays a central role with children, particularly |
with younger children, who tend to orient themselves toward the source
to. a greater extent than do older children or adults.

Roberts;(l968)‘presented a persuasive appeal tovindividnals of vary-
ing ages containing information on the source (in this case, a teacher)
in'the form of slides accompanying a tape-recorded talk andzalso'in the.
form of comments by the source about,hisbbeckgronnd, interests, and

preferences. Significant differences were found among fourth-, seventh-,

"and tenth—graders»in their abilities to recall facts concerninggthe

source of a message, as opposed to the contént. He also found signifi—
cant differences by‘age in readiness to answer questions on the two
topics. - Younger children more often checked "Don't know" for questious
on the content and older children more often checked "Don't know" for
questions on the source. These d&?ferences.were further supported in
terms»of the percentage of the totel questions answered for both source
and content and in.the evaluations of source as opposed to content,;hoth
indicating decreasing source orientation.with increasing age. In view

of the importance of source credibility, particularly for children, it

is unfortunate that so little is actually known about what source credi-

. bility is and ‘how it works for children.

" The concept of credibility has figured prominently ‘in the litera—
ture of attitude change (e.g., Hovland, Janis, & Kelly, 1953; Aronson &
Golden, 1962; Aronson, Turner & Carlsm1th 1963; Watts & McGuire, 1964;

‘Bochner & Insko, 1966). The cred1b11ity dimension rests ‘on the assump-

tion that the message rece1ver_is motivated to attain an objectively.

verifiable "right" stand on a point at issue, as is the case in select-

4 ing the’right answer in a 'drill and practice" CAI program. = Hence, the

“u I :
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" receiver's positive or megative evaluation of the communicator's message

rests on the receiver's perception of the communicator's expertise (i.e.,

~ his perceived potential to know the right answer) or trustworthiness‘
(i.e., his:perceived motivation to communicate what he knows  in an objec—
tive, unbiased way). | -
McGuire (1969a) reports considerable research showing that the
amount of attitude change or influence produced by a given message can
be varied by.ascribing the message‘to sources that differ on such
:socially desirable dimensions. as knowledge, education, intelligence,
professional attainment, etc.f-ig essence, expertise.. )
Likewise, in the sample of children studied by Hess.et al. (l970),
the computer as an effective communicator repeatedly was described in
terms of its expertise. For these reasons, expertise has been. singled

" . out as the relevant dependent variable for this study.’

. As viewed herein, expertise is not so much a characteristic of the

'information source as it is a perception that an individual holds about

the .information source. That is, expertise is viewed as a relational

term, and not a property term. It is, therefore, a hypothetical con-

cept——a-characteristic consisting of what the recipients of a communi-’
cation feel and think . about the.source. Attitudes about the computer's
expertise w1ll not be viewed so much as a reaction to what the computer °
is, but as a reaction to what it is perceived to be. The computer's
expertise, therefore, is the_extent to which the computer is perceived

by childven as a source of correct information.

DESIGN
A 3 (fifth- vs. seventh- vs. ninth—graders) x 2 (prior vs. no prior
experience with computers) x 2 (factual knowledge about computers vs.
no factual Enowledge provided) factorial design was used with 292 stu-
_.dents. The subjects were assigned r ndonly tokeither the' experimental
film treatment (factual informati aboutvcomputers) or the control film

treatment'(used to occupy the subjects in the control condition).

-ERIC
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Attitudinal measures focusing on the expert qualities of the com-
puter, a printed source (an encyclopedia), and-a human source (a college
graduate) were adninistered before and immediately after the films were
shown. The mean pretest and posttest scores'for eachyof the‘three infor—:
mation sourceswere analyzed. Attitudes about the computer weré crn-
trasted with attitudes about the college graduate and the encyclopedia

in an attempt to specify how children orient themselyes"to‘other infor-

mation sources in their school environment that might also-be thought of

in terms of high expertise.

The "inclusion of children at three distinct grade levels was an

Jimportant aspect of the design. If it were shown that the perceptions

of high expertise associated with the computer tended to diminisﬁ‘with

increasing age, as the literature'suggests (see Ingle '1972), then the

_phenomenon encountered by Hess et al. (1970) might well be related to the

part1cular cognitive stage of development.and maturation of the students

_in their sample. If differences in age failed to reflect differences in

attitudes about the computer; a stronger case could be made for support-

"ing the findings of Hess et al., and for the assumptions éhat underlie

the research hypothesis of this study regarding thelshaping and altering
of children's attitudes about the computer. '

Another important aspect of the design was the effect that previous

" CAI experience, or the lack;of it, might have had in shaping children's

attitudes about the computer s expertise Participation in a CAI program

represents firsthand experience with a source.of information (the com-

puter); .the literature pinpoints such experience as particularly necessary
for children if they arevtovbe able to judge information sources as fal-
libie. S 5

Individual background factors such as differences in sex, IQ, race,
SES, and- the type of CAI program (Math Logic or Math Drill'andAPractice)
in which the subjects had participated were considered as interveniné
variables that may have influenced their expectations about the computer's

expertise.

-$e'




SAMPLE

The study Gas conducted in six Bay Area schools with a sample of 292
students. Two schools were selected for‘each of the three gréde'lévels:
one where the students at the particular grade level in-question were
participatiﬁg in or had previously participated in .a CAI program; and

angther where the students at the same grade level had not participated
in any CAI program. In each scﬁool the StudentéAwere assigned randomly
to either tﬁe.experimental condition or the éontrol.condiéion. A break-

down of the samplé by CAI experience and grade level is shown in Table l;

TABLE 1
. StudentsAih the Sample
(N=292)
CAI Experiencé v _ ‘Non-CAl Experience
Grade and School Experimental - Control Experimental Control
Fifth-graders
-School 1~ .| 28 o 30 - -
School 2 _— . -~ 25 L 25
N
Seventh-graders
. School 3 17 21 - " -—
School 4 -— . - ) 20 18
Ninth~graders
School 5 30 28 - _ -
School 6 ' -— - 26 24
Totals 75 ' 79 71 _ 67

Randomization was accomplished by numbering the pretest question-

naires from 1l to 60, the maximum number of students who could participate

in the experiment at any given school. Once the students finished”answer—

ing the pretest questionnaires, the administrators of the experiment’
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selected a table (integers of 50 or‘60)vfrom Moses and'Oakford?s Tables

of Random Permutations (1963) that most closely corresponded to the num-
ber of students present. Half of the integers (either the bottom or top
half) in the selected table were read aloud in the random’ order in which
.they appeared..‘Students whose questionnaire had a number corresponding

_to the random integers that were called out were asked to go to another
classroom to view one of the films. These students formed ‘either the
control or the experimental group in each instance.'

[ v ' Out of each grade,level in each school, therefore, approximately
‘half of the students vieued the experimental film and the other half
viewed the control film. All were told that they were viewing the same

} film, but that because of the small size of the available screen, they

2 ’ - - had to be divided into smaller groups.

’\\ ’ The children who participated in the study came from heterogeneous

\ backgrounds; they were from professional, white-collar, and working-class
families and had measured intelligence quotients varying from below
average to well above average. An approximately equivalent.distribution

by sex, social class, and age was obtained within each experimental and

- control condition at each grade level.
| 0f the 292 cases in the sample, 135 (46 perCEnt) wvere females and .
1577<54 percent) were males. The age span was 10 to 16 years. "With the zb N
exception of the concentration of black students with CAI experience in ;i'5‘—ifli

the seventh—grade; the majority of the students in every grouping were of
white Anglo—Saxon ethnic backgrounds. Among the 292 cases, 111 (38 per-
cent) came from familles for which the father's occupation was categor-
ized as Professional, 95 (33 percenc) were in the White Collar category,
and 53 (18 percent) were in the Blue Collar or working class. Thirty-
three (11”percent) of the cases (predominantly in the seventh-grade CAI
sample,'which.was black) were in the category of Father Absentbor
Father's 0ccupation Unknown. Since the data on father's occupation were
collected from each student's permancnt file, there uas no way of under-
taking further inquiry into the question of occupation. Comsequently,
sections in the analysis which refer to social class (based on;father's

occupation?—do not include these 33 students.

ERIC o w
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Data ‘collected on intelligence measures from the students' school

.records were less than satisfactory for making comparisons between con-

ditions and schools. The schdpl.record listed either’an LTIT score or
an SCAT score as an IQ measure, never both. Only'SCAT scores were avail-

able for the fifth-graders with previous CAI experience; and only LTIT -

scores were available for fifth-graders without “previous experience. For

seventh-graders with previous CAI experience, only LTIT scores were avail-

able. The seventh-graders without previoué CAI experience had only SCAT

scores. The ninth—graders with CAI experience‘had only SCAT scores, and

n1nth—graders without "CAI exper1ence had only LTIT scores. Scoreé-corres—.

Vpondence tables for the SCAT and LTIT tests were not available.

All.the students with CAI experience had participated in the Stan-

ford Math Drill and Practice CAI program for at least one year, except

* the f1fth—graders with CAI exper1ence, who had part1c1pated for a year

in the’ Stanford Math Logic CAI program (both programs were developed by
Patrick Suppes and Barbara Searle). The Logic program appears to require
a somewhat higherllevel of ability than the Drill and Practice sequence,
which has a remedial orientation. Sample student CAI lessons from each

of these programs are included in Appendix A.
VARTABLES AND INSTRUMENTS

Dependent Variable: Attitudes about Computer E§pertise

" The dependent variable was def1ned as attitudes about computer ex-
pertise. Expertise, as measured by Hess et-al. (1970), was based on re-
sponses  to eight items that were constructed to measure the amount of
"knowledge' the computer was perceived as having; the ability of the com-
puter to answer various types of questions; and the degree of correct-
ness of the computer's information.

he matrix of Pearson product moment correlations among these items
showed that the propoxtion of 81gn1f1cant coefficients was greater than
chance for \th the CAI and Non—CAI groups. Of a total of 28 coeffi~

cients for each™group, .16 (57 percent) were significant for the CAI

A
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group ( < .05), and eight (28 percent) for the Non—CAI‘group. The cor-
relations suggest that the itemé'dd indeed convey a quaiity that can be
labeled as expertise (see_ Hess et al.,l970).: )

The percentage distributions and means for CAI and Non-CAI groﬁps
on a series.of items developed by Hess et al. to further elicit student
attifudes about the expertise of the computer were calculated. Items
that were significant on the two—tailed t—-test, together with the signif-
icantly correlated>ifems,_formed thé basis for selecting the dimensions

"

used in thic study as a measure of "expertise." The items were restruc-

© tured into a series of five-point semantic differential scales (Osgood,

Suci, & Tannenbaum, 1957) to ensure greater‘uniformiéyfin format” and
simplicity in answering for both the older and the younger children in
the eipériment. The scales-used to measure expertise perceptions‘for
each source are'presented in Table 2. A full set -of experimental meas-

ures is in Appendix B.

%

. TABLE 24

Semantic Differential Scales for Source Expertise- | : b

A Smart (1)(2)(3) (4)(5) Dumb
.Has very little information (5)(4)(3)(2)(1) Has very much information
Gives right answers (1) (2) (3) (4) (5) Gives wrong answers
. Makes many mistakes (5)(4)(3)(2)(1) Makes few mistakes
| Knows a lot (1)(2)(3)(4)(5) Does not know  much

>-Answers only a/fewkquestions (5)(4)(3)(2) (1) Answers almost all questions

Agree with answers (1) (2)(3) (4)(5) Disagree with answers
‘Do not éccept information (5) (&) (3)(2) (L) Acéept information

The eight sets of bipolar adjectivés listed in Table 2 form the

.basis for measuring perceptions of "expertise" for a comparable printed

(NI
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source (an encyclopedla) and a comparable human Source (a college ‘gradu-

ate) Each of the scales has-been scored from 1 to 5; the most.}avor—

able end of each of the eight scales is scored as 1 (that is, "high

—

expertise" perceptions about the source--smart, has very much informa-

tion, and so forth) The opposite end of each scale is ldbeled as "low

.expertise" perceptions about the source and 1is scored as 5 (dumb, has

5]

very little information, and so forth)

"High expertise' perceptions about a source are thus indicated by
a total score of 8; "low expertise' perceptions are indicated by a total
score of 40. Ratings of each source have a possible range from 8 to 40.
Scores at the higher end of the range indicated negative attitudes about
the source's expertise; scores at the lower end of the range indicated

positive attitudes about the source's expertise.

Independent Variable: Knowledge about the Computer

~

.

~The independent var1able was defined as knowledge about the source
and its characteristics as a disseminator of information, that is, how
the computer operates, where it gets its 1nformatlon, and what, its -cap-

abilities and limitations.as an information source are. This variable

»was.operationalized in a filmed presentation on computers (see Appendix

D for transcription of the audio portion of the film's content).

On the basis of previous research (Cronbach, 1954) which indicates

‘that films are capable of changing attitudes in a favorable or unfavor-

able direction according to the slant of the prcsentation, a commercially

" produced film on computers was located. The film was pilot-tested and

found to be suitable in content and level of presentation to the under-
standing of both the youngest and ‘the oldest children who would partici-

pate in the experiment.

lOriglnally, the human source to be used was '"teacher," but school
officials refused to permit the use of the term 1n the study. A compro-
mise was reached with the term "college graduate." In administering the
questionnaire, however, it was found that most students f1rst thought of
a college graduate as being the teacher.

.

-




The'experimental treatment film is entitled "ThegThinking??? Mach—t
ines" and was produced for children at the upper elementary and junior
high levels by the Bell Telephone Laboratories. It is part of an-Aids
to Science Education program on computers and other types of technology
The film provided the students assigned to the experimental treatment
w1th straightforward factual information about “the computer. In a
humorous and informative manner, the film describes what computers are,
where they get their information; and what they can and cannot do. The
film is in color and'runs for about 16 minutes. ,
In order to maintain conditions'similar to those in the experimental

treatment, the subjects in the control condition were shown an entertain-

ing and humorous 1l5-minute film (see Appendix D for transcription of the

~audio portion of the film's content) while the subjects in the experi-

mental condition viewed the computer film. The control film (""Ssix Ques-
tions and Seven Answers about the ERIC Clearinghouse') was used as a
placebo. It’describes,the ERIC Clearinghouse at Stanford University.

Eight multiple choice items (see Appendix B for the instrumentl\
were used to ascertain the student's knowledge about the computer's

information process before and after treatment. These items were used

. as a measure of the effectiveness of the experimental treatment. Cor-

rect responses were given a score of 1; inéorrect responses were gilven
a score of 0. Each subject was assigned a total score, which could
range from O to 8. It was assumed that the‘higher.the score--that is,
the more items answered correctly--the more the subject knew about the
computer. In fa%t, this assumption was not correct.

The manner in which items 2, 3, 6, 7, and 8 were answered largely
depended on the level of abstraction of the students' knowledge about
the computer. Only items 1, 4, and é proved to be good discriminators,
statistically, of an individual's knowledge about computers,. and for

this reason the "knowledge index" was limited to these three items. A

factor analysis of the eight items further substantlated this decision
~ (see Table 3).
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TABLE 3

Factor Loadings for Knowledge about the Computer Items

.

° Pretest Posttest

. * *k -
Items . , h2 i2 h2 i2

1. A computer can answer:

, a. Almost any and all questions

ﬁecauSe it has. very much , :
informatién. ‘ .20 230

b. Only questions for which it , A -
/A/ has ,been programmed for )
information. :
2. A computer can use: -
a. Numbers but not letters. . .05 .01 - .04 .00

We

Computers are:

a. Only machines but also have ) ‘ L
feelings just like people. " .18 .11 .16 .02, .

b. Only machines and don't have

b. BotQ}numbers and letters. ‘ R . -
 feelings just.like people. . : Jﬂ‘

4. Computers are: o

a. Only machines but they can also . ' '
think just like people. : .22
b. Only machines and they can't
think just like people.

5. Where does the computer get its
information?

a. all by itself. b. a programmer. . . '
.c. a transistor. .21 .21 -
.~ |

6. The computer has a way of storing and
remembering information. What is this
called? : .

a. the terminal. b. the program.", ' y
c. the memory. o ' A7 .03 .16 .06

[
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1

, - ~*" TABLE 3 Cont'd.

Pretest Posttest

& o e * FY
© Items o f . hz 12 h2 i2

B

7. What do we call the special type- p
writer on which a computer prints
out its answers? ., ' -

) - a. the computer. b. theAcard'readef.

c. che terminal. < ’ .10 .05 14 .03

o 8. . What do we call the instructions which 1§,
f ' the computer-uses to do its work?

a., the recipe. b. a unit. - ‘ ‘ o g
b. a program. -« o ' .15 .04 .13 .02

Note:- Ui:cied correlations represent.those items‘forming the
"knowledge index." : '

?. 3
| o *h~ = Total variance accounted for in factor analysis-
1 * . ’ 1 ) 5] v

i **12 = Variance accounted for by principal component

s

. vd
- : : As a check of internal consistency for items 1, 4, and 5, Crombach
Alpha Coeffiéiénts of .46 ahd .47 were found for pretésts and posttests.
Total score reliability for all‘eight items yielded Alpﬁa Cdefficienfs
' of only .38 and .44 for pretests and posttests. Item intercorrelation

and reliability coefficients for all the items are Presented in Appendix C.

CONTRASTING VARTABLES

Attitudes about Other Sources of Information

Throughoutvthis study; attitudes about the compdter were compared
to attitudes about comparable humah and printed iﬁformatiqn sources with
a high connotation of expertise. The concept collegé*graduate was used
.to represent a human source and the concept enéyclopedia represented ~the
E printed source. The same semantic differential scéleg used for eliciting
| the students' attitudes about the computer's expertise (Tz;}e 2) were

a

used for the college graduate and the encyclopedia.
A} v .p

A1) ' ¢ .
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Source Preference for Information Areas

An exploratory effort was made to specify content or information areas
in which the computer is perceived as heing more‘éxpert than‘a college .
graduate or the encyclopedia.‘ For this purpose, a series of paired com- ‘
parison items (Appendix B) were used, which aqked the students to select
which of the three sources they would prefer to use with various types off
informational needs: a ‘math homework problem, a reading‘difficulty,"a
social studies test, a personal problem with a friend, a.check on-the
truthfuluess of a story, a voting decision, and a career choice. .=

For each®of these seven situations the permutation of paired tom- .
parisons permitted each source to be selected a maximum of two times.
This response-pattern was used in the analysis to indlcate a stroné pref-
erence for that particular source in that particular information area. . \

The paired comparison items were administered both pretest and post-

test.

.

Cxedibility Stress with Simulated CAI Lessons _ « o

Upon completion of all pretest and posttest mea:jsig? (attitudes, -
. knowledge, and information source preference), the s ud ts re pre-

. . ——]

. . ?
sented a’series of five computer printouts simulating the dial gue_ofgﬁ

printouts wereltypéd on IBM computer paper to-simulate actual,computer
L ' R
output. Printout 4 of the credibility stress measure follows. ®

"credi;

This measure was designed to generate varying degrees of
bility stress" in the stLdths minds about the conputer and'.the correct—
negs of its information. Eath prlntout simulated ,an 1nstructional
sequence with a hypothetlcal étudent. In one instance, the student

- response in the sequen clﬁmgly was an error and&in another instance,

the computer output.gas in error, In yet another instance, neither the *

computer nor the.student was in error,-both were correct. ' .

- o

individual children interacting with the computer (gee Apperdfix B). The
1
|
|

. . ,
N ! . to. . ’ <
v . " M - o~ 4
. . - . . R
qﬁﬁh ‘ v
) .
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CREDIBILITY ‘STRESS MEASURE OF SIMULATED CAI- LESSON (Printout #4)
PHI s . 30 APRIL, 1970
PLEASE TYPE YOUR NUMBER AND NAME. '

' s 742 Mike Chew .

HELLG, MIKE. 'HERE IS A PROBLEM FOR YOU. ‘LET'S SEE WHAT YOU CAN DO WITH d
-IT. HERE ARE SOME LETTERS: WWWWWVVVV. HOW MANY LETTERS ARE THERE?

-~

. I think there are 9.

a

"VERY GOOD,MIKE. NOW, HOW MANY OF THE LETTERS ARE W? , I

[

There are 5. .
TRY AGAIN. HOW MANY OF THE LETTERS ARE.W?
There are 5.

: v ‘
NO, THE ANSWER IS 4. MY PROGRAM SAYS SO.

~ .

CIRCLE THE LETTER THAT BEST DESCRIBES WHAT,YOU THINK ABOUT THE COMPUTER
Lo LESSON YOU JUST READ: ’ ‘ -

A. The computer is correct.
B. Mike is correct.

=L | .
C. Both the computer and Mike are correct.

D. Neither the computer nor Mike is correct.

Simple multiple-choice questions asked the students to ascertain any

errors in the printout. The responses were used to make inferences-about
the credibility of the computér as an expert source of infofmation. The
correct response in each printout ﬁas assigned.a score of i; 5 repfesented
a perfect score for the series of five printouts and indicated that* the -
students could appraise the cbmp&ter’output crifically and locafe errors

in the information, .

, It was thought that'thoéé subjects exposed to the experimental
fis) . » .
.N\\"‘\gtreatmeﬂt designed to alter high regard for the computer's ipfallibility
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as an "expert" source of information would be able to identify more

sources of error in each printout than those in the control condition.

Background Variebles

‘Background data on each subject were collected from permanent school
reeords with the'assistance‘of the counselling staff at each school. These
data inecluded an IQ measure, an indication of socioeconomic status based
on father's occupation, sex, race,end the type of CAI'program'used (Mathv

Logic or Math Drill and Practice).

FINDINGS

Pretest Attitudes about the“Comppter

- To analyze attitudes about.the computer,’a factor—analysis was per-
formed on the eight semantiC'differential scales used as measures of
'Source expertise" (see Table 4). The resulting factor loadings confirmed
the unidimensionality of these scales along the lines of what was termed

"source expertlse. One single component in the unrotated factor matrix,
called'"expertise,"'accounted for the greatest amount of common extract-
‘able variance for each of the three sources on both the pretests and
~posttests. The eight semantic differential scales thus formed an index
‘of source expertise. '

' A'three;way analysis of variance (ANOVA) was performed on the ‘group
means derived from the semantic differential index. Table 5 shows the
pretest means for all groups. . Table 6 shows the analysis of variance
results. ' : : ‘ l.

The pretest attitude means generally favor the high expertise end
of the semantic differential scale, suggesting a tendency for the stu-
‘dents to perceilve the computer as a highly expert source of information.

In. spite of careful randomization procedures, significant differ-
ences were found in pretest means between subjects in the experimental
and control groups (F = 9.44, af = 1/280, p-<.01); subjects who later

' received the experimental treatment showed‘higner pretest means. There

were also significant mean differences in pretest attitudes by the three

.
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Grade Level .

5 ' T 7
SD

9 All - Grades . -
sp | X sp | X )

>4 |
=

Subjects

CAT Experience 14.10 - 12.26 - -1 10.76 - |12.39 4.9
Experimental 12.99 4.08 |7 11.72 4.50 | 10.17 4.71 |, - -
Control A 13.50 6.25 | 12.09 5.11 9.87 2.45 - -

Non-CAI Experience [11.78 - 13.26 - - | 11.98 - | 12.26 4,39
Experimental - -|11.56 5.12 | 12.95 5.07 | 11.35 3.68 - -
Control {12788 4.74 | 13.06 4.48 | 12.07 4.01 - -

-~ .

ALl Conditions 13.03 5.31 | 12.76 4.63 | 11.32 3.84 - -

TABLE 6

Summary.of a Three-Way ANOVA for Pretest Attitudes about the Computer

_22_ AN

TABLE 5 i
» . Pretest Attitudes about the Compgter: '
Means and Standard Deviations for -Semantic Differential Scales '

- Source o © 88 afF MS F
Treatment T £ 193.99 1 193.99 9. 4lkk
Grade Level (GL) . | 176.13 2 88.06  4.28%
CAT Experience (CAI) 1.21 1 1.21

T x GL - 3.30 2 1.65
T x CAI | 45.11 1 45.11 2.19
GL x CAI | 202.49 2 101.25 | 4.93%*
T x GL x CAIL . © '13.35 2 6.67
Within Groups 5754.88 280 20.55
Total - ' 6374.25 291 21.90
%p < .05

. . ‘ » ‘
) **p < .01 ‘ . |
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grade levels (F = 4.28, df = 2/280, p < .05); the older subjects tended
to view the computer as more expert than younger ones did. In addition,
-a two-way Interaction by'gréde level and CAI/Non-CAI experience (F = 4.93,
df = 2/80, p < .01) was found; the older subjects with CAI experience
. seemed to perceilve thé computer as more of an expert source of informa-
tiqn‘than subjects without CAI experience did, or than younger subjects
with CAI experience did. - :

The unexpected range of differences iﬁipretest mean attitudes about
the computer, particularly between the subjects assigned to the experi-
mental and control conditions, prompted an analysis of covariance, using

' means for pretest attitudes about the computer and knowledge about the
computer for posttest means of each treatment group. '

Three analysés of covariance on posttest attifudes about the com-

. puter were done: one used pretest attitudes about the computer-as a
covariant; the second used pretest knowledge about the computer, and

the third used bosttest knowledge about the computer. ‘'The results of
these covariate analyses indicate that "despite the initial differences
in pretest means, scoresvf:om the experimental conditioh'were affected
significantly by the tfeatmént; scores from the control treatment were
not. The F-ratios in the three covariate analyses were significant at
the p < .001 level (see Tables E-I, E-II, and E-III in Appendix E). The
covariate analyses suggest that if there had been initial equivalence in
pretest ﬁeans‘betwéen-each experimental and control group; the experi-
mental treatment would have kad even more of an effect on the posttest
attitudes of the experiméntal subjects. The dispersed pattern cof pre;
test means, therefore, can be intérpreted as a chance happening and dqes
not threaten the validity of the exberimental treatment.

The mean scores reported in Table 5 show a range in prétest atti-
tudes about the compufer’s expertise. Ninth-graders with CAI experience .
had the most'favorable attitudes about computer expertise (i = 9,87).
The fifth-grade control subjects with CAI experience had the least favor-
éble attitudés toward the computer (i = 13.50). ‘
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Contrary to the research 1iteratufe on developmentel age differences;
whieh suggests that younger children would have more favorable pereeptions
of_comguter expertise, the data indicate a tendency for the older subjects
(sevepth—~and ninth-graders) to perceive the computer as more expert than

the .younger ones. These differences were significant at the p < .05

‘level (F = 4.28, df = 2/280).

Table 5-also shows a_fendency for the subjects with CAI experience

to perceive the computer as slightly more expert than the sﬁbjects with-

out CAI experience.‘ This tendency lends some additional support to the
findings by Hess et al. (1970) that students come to CAI with certain

preconceptions about the computer, which are not altered substantially

by their participation in CAI.

The significant interaction by grade levels and the CAI/Non-CAI

experience is shown in Figure 1.

with CAI Experience
————- without CAI Experience

Low 15
14

13

12

11

10

) 9t
High 8

¢ | 1 |

5th 7th - 9th
"GRADE LEVELS

1

n

L

L]

SCORES

Figure 1. Two-way interaction by grade level and CAI
experience for mean pretest attitudes about computer expertise.

There was a tendency among the fifth- and ninth-graders without CAI
experience (i = 11.78 and 11.98, respectively), as well as the ninth-grade

sample with CAI experience X = 10.76), to view the computer as more

expert than did the fifth-graders with CAI experience (X = 14.10) or the
seventh-graders (CAI X = 12.26, Non—CAI.i = 13{26). There is a differ-
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ence, therefore, in the rahge of expert status.accbrded‘the computer
partially explained by grade level and previous CAI experience.

The pretest grade level means from Table 5 further substan;iags .
these conclusions. Ninth-graders (X = 11.32) had the highest perceptidns
of expertise about the computer, followed by the seveﬁth—graéeré (X = 12.76)
and the fifth—gréders (i = 13.03). '

Figure 1 indicates that the older or ninth-grade subjects with CAI
experience generally perceived the computer as more éxﬁert than did the
younger or fifth-grade subjects with CAI experiénce. The pattern is
somewhat ;eversed in the Non-CAI condition, where the ybunger or fifth-
grade subjects in general perceived the computer as more of an expért
than didithe older seventh-grade subjects. There are a few qualifica-
tions, however. l

Figure 1 indicates that fifth-graders without CAI experience (X =
11.78) perceived the computer as more of an expert source of informa-
tion than did the fifth-graders with CAI experience.(i = 14.10). There
is a significant difference, reported in Table 6, (F = 4.93, df = 2/280,
p < .01) between their résbective means. This pattern, however, 1is
breversed fof both the seventh- and ninth-graders. Ninth—graders with .
CAI experience (i = 10.76) perceived the computer as slightly more ex-
_pert'than did the ninth-graders without CAI experience X = 11.98);
Seventh-graders with {CAI experience (X = 12.26) also perceived the com—
puter as more expert than did the seventh-graders‘without CAI experience
(X = 13.26). '

. The difference in means may be related to the type of CAI program
‘experienced by seventh- and Einth—graders« CAI fifth~graders worked with
a Math Logic program (see Appendix A), which is designed with a variety
of instructional routines for flexibility (Atkinson & Wilson, 1969). The
sevénth— and ninth-grade CAI subjects used the remedial Math Drill and
Practice program (see Appendix A), which is somewhat less flexible and
more limited in instructional routines. Thus, the fifth—graders with
CAI experience in the Logic program might well have had a better oppor-
tunity to interact with the computer in a variety of instructional

’




-routines, which possibly ailowed them to gain more firsthand knowledge
about the limitations and capabilities of the.computet,than did the
seventh- and ninth;grade CAL subjects. ’

Considering the fact that the most extreme mean on the pretest'is‘

13.50 and that most of the other means are no more than a fgw points

away from the "high expertise'" score of 8, one can conclude that the sub-

jects generally perceiﬁed‘the computer as a source of information rela-
tively high in expettiee. The subjecte in both CAT and Non—-CAI groups

and at all thfee grade levels were positive aboht the computer's exper-
tise. Not qnly are the previous research findings of Hess et al.;(1970)

substantiated, but indications of the generalizability of these findings

to other children at different age levels are also provided.

Posttest Attitudes about the Computer

In the posttest analysis, the concern focused on the hypothesis about
effects of the experimental treatment--namely, does factual knowledge
about the computer alter perceptions about its expertise? On a broader
basis, the question is whether -or not factual learning alters attitudes.
To answer this question, mean posttest attitudes about the computer's
expertise were examined.

The analvsis of variancz on pesttest mean.attitudes about the com-
puter's expertise shows siguificant treatment main effects (F = 72.58,

f = 1/280, p < .001) and a significant grade-level-by-CAI interaction o
(F = 10.29, df = 2/280, p <.0l). See Tables 7 and 8 for means and
analysis of variance, respectively. These results offer convincing
evidence supporting the hypothesis of the study.

The largest treatment main effect appears to have occurred with the
fifth-graders in the experimenteiwéAI condition, whose posttest mean 1is
19.82. The ninth-graders in the experimental Non-CAI condition with
a posttest mean of 19.38 were next, followed by the seyenth—graders in
the experimental Non-CAI condition (X = 19.20). The experimental sub-

jects, as a whole, had a mean substantially higher than that of the

control -subjects (17.86 versus 12.86).
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TABLE 7
Posttest Attitudes about the Computér: .
Means and Standard Deviations for Semantic Differential Scales ‘
s . Grade Level
5 7 9 All Grades °
3 — — — — .
Subjects X sp | x sD | X sD | X SD
CAI Experience 17.24 - | 14.82 -] 13.55 -] 15.25 6.13
" Experimental  |19.82 5.96 | 16.76 5.04 | 16.30 5.84
Control -113.83 6.11 | 13.04 5.54 | 10.06 3.61
o " Non-CAI Experiemce |14.00 - | 16.58 - | 16.14 - | 15.49 5.27
- ~ Experimental 15.65 4.84 | 19.20 4.94 | 19.38 3.50 | -
| ) Control 12.06 4.91 | 13.07 3.99 | 12.03 4.46
All Conditions 15.74 6.08 | 15.70 5.44 | 14.75 5.57
TABLE 8

Sumhary of a Three-Way ANOVA for Posttest Attitudes about‘the Computer

o , Source ‘ ss df MS F
Treatment (T) 1825.00 1 1825.00 72.58%%
Grade Level (GL) 64.49 2 32.25
CAI Experience (CAI) . 3.93 1 3.93

T x GL | N 62.26 2 31.13 L
T x CAI N 4.28 1 4.28 .
GL x CAI 517.58 2 258.79 10.29%
T x GL x CAI 46.78 2 23.39
Within Groups 7040.44 280 25.14
Total 9567.19 291 32.18
*p < .01

*%p < ,001




Figure 2 shows pretest and posttesf means for experimental groups
on the measures of attitude toward the computer as a source of input
information. Comparing pretest amd_posttest means; scores for fifth-
gradefé with previdﬁs CAI experience in the expgrimental treatment rose
from 12.99 to 19.82. Means for seventh-graders in the same conditions
rose from 11.72 to 16.76, and ninth-grade means moved from an extréme
initial score of 10.17 to a posttest mean of 16.30.

In the Non-CAI experimental conditions, fifth—grade‘meaﬁs rose from
11.56 to 15.65, séventh4grade means from 12.95 to 19.20, and ninth-grade
means from 11.35 to 19.38.

8
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“Figure 2. Experimental group means on pretest and posttest atti-
tudes about computer expertise. :

ANOVA‘results ihdicate that these shifts in means among the experi-
mental groups represent a significant change in their evaluation of the
computer as a source of expert inforﬁation (F = 72.58, p < .001).. The
directién of the change favors the hypothesis; experimental groups saw
the computer as leés expert than on the pretest.' Control group means

remained essentially unchanged. The experimental subjects showed an

a3
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overall posttest mean of i17.86 {compared to an initial mean of 11.51),
while the control subjects showed an ovefall mean of 12.86 (compared to
an initial mean of 13.04). |

By grade levels, the greatest move away from high exﬁertise percep-
tions about the computer was. among the ninth—greders.exposed to the ex-
perimental treatment;u'The initiz? mean was 10.55 and the posttest mean
~was 17.73. Seventh-graders in the experimental group scored a mean of
12.11 on the pretest and 18.08 on the posttest; the experimental fifth-.
grade mean was 12.11 cn the pretest and 17.85 on the posttest.

The mean for fifth—graders with CAI experience changed from 14.10
to a posttest mean of 17.24; the mean for fifth-graders without CAI
experience moved from 11.78 to a posttest mean of 14.00. The mean for
seventh-graders with CAI experience moved from 12.26 to 14.82, as com-
pared to pretest mean of 13.26 and e posttest mean of 16.58 for seventh-
gfede Non-CAI subjects.' The mean for ninth-graders wi_h CAI moved from
10 76 to 13.55, and for the Non-CAI ninth~graders from 11.98 to 16.14
QTable 7. °

The greatest treatment effect appeared with fifth-grade experimental
SUbjects with CAI experience, and the effect decreased with seventh- and
:.fnlnth—graders. The pattern is reversed fcr the Non—CAI experimental
\;subjects;‘there was lese of an effect on the younger subjects (fifth-

f graders) and more of an effect on the older ones (seventh- and ninth-
graders) . ’ ' ‘

In the CAI versus Non-CAI- comparison, the treatment generally
appears to have had a greater effect on the subjects without CAI exper—
ience (see Figure 3). A tendency to view the computer as less expert
appeared to increase with age or gfadevlevel among these subjects. The
reverse appears to be the case among the subjects with CAI experience.

| The younger subjects demonstrated more of a change in attitudes than
did the older ones.. There is, however, a significant two-way interaction
between grade level an:g:hg'CAI versus Non-CAI conditions. This suggests
that prevfous CAI experience makes little or no difference among older

children's changes in perceptions about the computer's expertise, but it

KIS
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does make a difference among younger children. Among younger children,

the knowledge conveyed in the experimental treatment, along with exper-

. ) .. ‘»
ience in a CAI program, may account for their 1:i:r perceptfbns%bf ggm—
puter expertise. , ) . h
AwEEH"CAI'Experience
s without CAI Experience
) Low g . '

Experti - ; .
Expertise -1, , \\\\\>< ) ‘
16 S~ - : :
15 OoNe
14 ’
13 ) .

12
11
R 10 _ . ' ’
9
High' 8L
Expertise

SCORES

5th 7th 9th
GRADE LEVELS

Figure 3. Two-way interaction by grade level and CAI
experience for experimental group posttest means on attitudes =
about computer expertise. el

o)

Knowledge about the Computer

The dimension of knowledge about the compurer was an index of three
multiple-choice items, fpcused on the information-processing aspects of
the computer. Items were scored 1 for-correct, 0 for incorrect. Seores
ranged from 0 to 3. It was assumed that the higher the score (more cor-
rect answers), the more knowledge the subject possessed about the com-
puter. As with the semantic differentia1 scales, the knowledge items
were administered. pretest and posttest.

Although the use of only three items as a knowledge index limited
the range of variabillty, changes in pretest-posttest knowledge about
the computer were significant (F = 50.37, df = 1/280, p < .001). Ex-

perimental treatment scores were high on the posttest. Tables 9 and 11




-31-
qQ

present the mean pretest and posttest knowledge scoresf ANOVA results

are In TaBles 10 andle. Pretest and poéttes}‘measures of knowlédge were
‘highly correlafga\zzth each othe; (r = 0.64) and posttest kﬁowledge about
the computer correlated moderately with posttest attitudes about the com-
puter (r = 0.26).

The preﬁést and'pOsttest means preéentéd in Tables 9‘and 11 show
that the mean for fifth-grade experimental subjects with prévious CAI
experience rose from 2.93 to 2.96, pretest to posttest; for seventh-
grade experimental subjects with CAI experience the mean rose from 2.29
to 2.94; for ninth-grade experimental subjects the meaq/fgge from 2.47 to
3.00 (perfect score). Means for all sd%ﬁects in the experimental condi-

tion show a significaht increase in knowledge about the computer (F =

»
s

50.37, df = 1/280, p < .001). v

I the Non~CAI condition, fifth-graders in tne experimental treat-
ment scored a pretest mean of 1.92 and a posttest mean of 2.76 on the
knowledge measure. The seventh-grade mean rose from 2.40 to'2.90; and
the hinth—gradé-mean, as with the CAI condition, showed a posttest know-
ledge mean of 2.62. Here again the subjects in the experimental'condi—‘
 tion demonstrated a significant increase in their knowledge about the
computer (F = 50.37, df = 1/280, p < .001).

The general results ot these analyses indicate that the high exper-
tise which children associate with the computer is to a large extent the
reéult of their lack of factual knowledge about the computer. The sub-
jects at 2ll three grade levels; thether or not they had previous CAI
experience, initially expressed a high fegard for the computer's exper-
tise on the bretest. ‘ '

The analysis of variance summaries in Tableé 9 and 11 also indicate
a siéﬁiﬁicant grade-level-by-CAI interacfion'(F = 16.33, df = 2/280{

p < .0l and F = 4.59, df = 2/280, p <.05, respectively). These F-ratios
are smaller than the F-ratio (F = 50.37) of the posttest treatment means.
The grade-level-by~CAI interactions are worthwhile discussing because sub-
. jects with CAI experience had higher posttest knowledge means than Sub-
jects without CAf experience. CAI experience appears to make a differ-

ence in posttest knowledge about the computer.

(e

LS
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TABLE 9 "
Pretest Knowledge about the Computer: . ‘ S
Means and Standard Deviations L4 '
_ : Grade Level .
) ‘Y 5 7 ' 9
Subj ects X SD X SD X - SD ’
CAI Experience - | | ;5> ' _ ,
Experimental 2.93 6 | 2.29 .77 | 2.47 .78
i ] . - - »
Control 2.83 .38 2.33 .91 2.64 .62
Non—CAI-Experience .
Experimental 1.92 .76 | 2.40 .50 | 2.62 .75
Control 11.92 .95 2.17 .92 2.58 .65
.
1 N » '
’ TABLE 10

Summary of a Three-Way ANOVA fQI.Pretest Knowledge'about the Computer .

| Source ' , -7 ss af - MS F
i' Treatmenf (T - h N 9;91 : 1 -0.01 .
| Grade Level (GL) 3,34, 2 1.67 - 3.36%
‘ " CAT Experience (CAI) .8.85 1 8.85  17.82%x
| T x GL 1 0.37 ) 0.19 L N
T x CAI 0.26 - 1 0.26 .
GL x CAI ' 16.23 2 8.11 116.33*
T x GL x CAI .| 0.8 L2 1 0.24 |
Within Groups - | 139.08 9‘280-‘ 0.50
Total | *o| 168.33 291 0.58 °
.- “xp’ <fo1 B : S
**p <1001 . - :
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T o TABLE 11 - .
Posttest Knowledge about ﬁhe Computer:
Means and Standard Deviations . ) \
Grade Level
| 5 7 9 -
Subjects X sD| X sD | X .SD
CAT Experience
Experimental ]2.96 .19 _2.%4 24 | b.00 .00
Control : 2.73 .38 1 2.33 .97 2.71 .60
| : - Non—CAI'Ekperience' ) .
' _Experimental 2.76 521 2.90 .31| 3.00 .00
| - Control 2.00 .96 | 2.17 .86 | 2.63 . .65
. | : - .
a”\\
TABLE 12

Sumﬁary‘of a Three-Way ANOVA for Posttest Knowledge about the Computer

Source ' ‘ . 55 - df Ms - F
. /‘ ' ' v : '
Treatment (T) 16.30 1 16.30 50.37*k*
Grade Level (GL) a 3.84 2 1.92 5.93%*
CAI Experience 3.07 1 3.07 9.47%%
TxGL 1.27 2 0.64 1.96
T x CAI 1 1.30 1 1.30 4.01%
GL x CAI , ' 2.97 2 1:49 4.59%
) T x GL x CAI ©0.80 2 0.40
Within Groups ' 90.64 280 0.32
Total, 1 119.87 291 0.41
*p < 05"
. *%p < .0l
*kkp < 001
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Figure 4 shows the relationship between grade level and CAI exper-

iepce. Sdbjects Qith CAI experiénce appear to have gained'more knowledge

‘about the computer than did the Subjects without it. The gain 1is gener-

-glly greatest among the older subjects, with the exception of the seventh-"

graders. " There is a tendency for the experimental CAI means to be higher

than'the Non-~CAI means.

%
- CAI Experience
...... Non—-CAI Experiegce
E = Experimental =
€ = Control -
E -
3 E — ////
————
= ¢ —————
s 4 oo
m .
1 ¢
5th ~ 7th 9th l

GRADE LEVELS

Figure 4. Posttest mean scores for knowledge about

the computer.

™  These results and the significant treatment main effects for poét—
test knowledge at pA < .001 suggest that the experimental treatment

affected posttest knowledge scores and that knowledge about the computer

- affected attitudes. about the computer.  The significant ekperimental

treétﬁent’mainbeffects on pgéttést attitudes about the computer indicate
that the high positive imagevof the computer that the subjects held is
related to their ignorance or lack of factual knowledge about the com-

puter's capabilities and limitations as. an information source.




|
|
E
|
|
|
.

- =35-

Attitudes Toward Other Information Sources

Mean attitude scores for each of the three information sources (com-
puter, college graduate, encyclopedia) before and after the experimental
treatment are summarized in Table 13. Analyses of variance were per-
formed on the group means of the semantic differential scales used to

measure 'source expertise."” These analyses of variance were significant

at the p <.Cl level.

TABLE 13

Perceptions of Expertise about the Computer,
College Graduate, and Encyclopedia
Means for Pretests and Posttests

Computer College Graduate Encyclopedia

" Subjects ' Pre Post | Pre Post | Pre Post
Fifth-graders 13.03 15.74 15.69 15.34 12.34 12.79
Seventh-graders 12.76 15.70 18.14 18.32 | 13.49 14,22
Ninth-graders - 11.32 14.75 16.80  17.01 12.92 13.75
Exper. subjects | 11.51 17.86 16.95 17.18 - '12,79 13.65
Control subjects 13.04  12.86 16.53 . 16.28 12.33 . 13.38
CAT experience 12.39  15.25 16.70 \ 16.66 12.29 13.52
Non-CAI experience | 12.26  15.49 | 16.78  16.81 | 12.86  13.51

The computer was seen as the most expert source of information on

.the pretests, followed by the encyclopedia and the college graduate.

This comparative ranking of means on pretest attitudes held across grade

level, experimental/control treatments, and CAI/Non-CAI conditions.

On posttest measures, the comparison mean- rankings for the most part
remain unchanged, with the exception that the computer posttest means for
the experimental groups were lower, supporting the hypothesis of the studyt

On the posttest, the college graduate was percelved as the least expert




source, the computer next, and.the encyclopedia next. The computer‘

o

changed from first place in rank of "high'expe%tise".to second place, but
it still_occupied a higher rank than thét accordea_the human source (the
college graduate) . V ' '

The computer information source continued to be dominant in child-

ren's perceptions of expertise when compared to the human source, in

. spite of the strong main effects of treatment that the experiment demon-
' strated. Posttest attitudes about the college graduate and the encyclo-

- pedia remaired essehtially uncﬁanged;

Comparison of the group means between CAI and Non~CAI students on
the semantic differential scales-measuring the computer's expeftiée indi-
cated no substantial differenceé'between the two groups on eitﬁéf pre-
tests or posttests. These fiﬁdings lend some additional support to. the

point of view of Hess et al. (1970) that students come to CAI with cer-

.tain preconceptions about the computer which are not substantially

altered by their participation in CAT. To test the geﬁeralizability of
thias conclqsion, further reéearch is needed on Ftudents of different
ages who have participéted in a variety‘of CAI programs over varying
lengths of time. A more detailed discussion 6f these results‘and‘the

results of the paired comparison items and credibility stress measures

_can be found in Ingle (1972). .

Paired-Comparison Analysis of Source Preference for Information Areas

The subjects were asked whether they would prefer to get assistance
from the computer, the college graduate, or the encyclbpedia for various
hybothetical types of information needs. ‘The three sources were pre-
sented to them in three stimulus pairs for each‘iﬁformation area: col-
lege gFaduate or computer; encyclopedia or college graduate; computér
or encyclbpedia (see instruments in Appendix B). To avoid a-possible
biased.response, the position of the sources in the stimulus pairs was .

alternated. Seven information areas were used: solving a math problem;

dealing with a reading difficulty; studying for a.social studies test;
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ysblving a personal problem with a friend; éhecking the/;eliability of a
piece of information; deciding whom to vote for for U. S. President; and>
dééidiﬁg on a future career. | )

In each of the areaé,'éach source had the ﬁossibility of being pre-
ferred a maximum of two times. AWhenevér a subject selected a source twice
for a paftiéular aréa, the subject was categorized as having a strong
preference for that’sourCe in the information area. Only these strbng
preference,chdicés were used in the analysis. _The results areé reported
cn modal preferences calculated on the percentage of subjects indicatiﬁg
a strong preference for a particular source.

As Table 14 indicates, thersﬁbjects indicated a strong preferencg
for the computer in two"éontent aréés£. working a math homework problem
and checking the reliability of a piece of information. The college
graduate.was preferfed for informational needs-related to reading diffi-
culties, personal problems with a friend, assistance in voting, and ad-
vice on a cafeer choice=-all areas having an affective aspect. The

. encyclbpedia was preferred for problems related to social studies. The

téndency to select the encyclopedia here may have been the reéult of con-
ditioning to the traditional social studies curriculum reqﬁiring reports
on historical figures,'historical incidengs, or countries, which encyclo-
pedias geﬁerally summafize. - | ' |
. The general preferende for the use of the computer in mathematics
can be explained by the fact Ehat CAI traditionally has been used in
mathematics instxuction, and therefore its role in this area has been
well established for ﬁany children. In addi;ioﬁ,_there is a tendency;
which Hess et al. (1970) discovered, for children to visualize“the com-
puter's output in terﬁs of numbers. Thus the computer appears to be a.
logical choice for help in finding answers to math problems.

‘It is difficult to pinpoint exactly why the subjects‘generally pre-~

ferred the computer as a source for checking on the reliability of a
7 piece of information. It may be that the consistent routine of the com-

puter's program tends to reinforce patterns of trust, whereas variable

human behavior generates uncertainty in children's expectations.
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.Table 14 summarizes the various source preferences by grade 1eve1,

treatment, and CAI experience.

Credibility Stress with Simulated CAT Lessons

An exploratory analysis was done on the results of the five computer -

printouts simulating the dialogue of children interacting with a computer

-4in a CAI lesson. The measure (see Appendix B) was designed to generate

varying dégrees of "credibility stress” in the subjects' minds in order
to see how their posttest attitudes about the computer's expertise might
affect their trust in the machine's output.

For this purpose, eacﬁ printout depicted a CAI lesson with a hypo-

théticalistudent.' In one instance, the student's response in the sequence

“clearly was in error, and In another instance, the computer's output was

clearly inIError. In yet another instance, neither the computer nor the
student was in error, both were correct. ! ) )

A simple ﬁultiple—éhoice question followed each computer dialogue.
Subjects were asked to ascertain any errors in the printout, and their
responses were used to make inferences about their perceptions of the |
computer's infallibility as an expert ‘source of information. The correct
response in each ﬁrintout WasAassigned a score of 1, which indicated that
the subject appraised the computer's outpﬁt critically and 1ocatgd any
errors in the information.

' . It was thought that those subjects exposed to the experimental
treatment, which was designed to reduce perceptions of high expertise
about the computer, would be able to identify the sources of error in
ecach printcut better than those subjects in the control condition.

In general, the results (Table 15) indicate that more than three-
fourths of the subjects--irrespective of treatmené, previous CAI exper-
ience, or grade level--were able to detect the errors in the computer
printouts and correctly fault the computer when it was in error. Dis-
tributions of incorrect responses among alternatives were comparable for

experimental and control subjects. Since the total sample scores for

_ each printout were high (Table 15), the more plausible explanation for

incorrect responses is that these subjects failed to read the individual

)
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printouts accurately. The results suggest that despite the fact that o \\
children may hold perceptions of high expertise about the computer, these \\\\

" perceptions do not necegs%rily'affect their évaluative cababilitieﬁ as
far as the correctness of thg information is concerned. Thus, no general E/i
indication of a~tendency to acquiesce in the computerfs cutput was found.
It may be that the measﬁres used were not poﬁerful enough to gener-
ate sufficient credibility‘streés. Had time, facilities, and finaﬁcial
sﬁpport been available, the subjects would have been exbosed_to actual
'computér tefminals, which could have been programmed to.generatéva more
realistic situation fdr the credibility stress exercise. Future research

in this area should consider this possibility. ’ . ' .

Background Variables - '

Individual background variables such as sex, ethnicity, IQ, SES,
and type of CAI program (Math Logic or Drill and Practice) were déon-
sidered as intervening factors that may have had some relationship to
children's attitudes about the compﬁtér's expertise. These data were .
collected from school records, . | o P

Informatioﬁ concerniﬁg SES was defined in terms of father's occupa-
tion and categorized on the basis of occupational status levels outlined

in the Chicégo Tribune Census Report (1956). intelligence measures were

‘also obtained but were not used in the analysis because of the lack .of
score correspohdence.

Background variables, mean attitudes about the compdter, and know-
ledge about the computer (pretest and posttest) were subjecfed to corre-
lation analysis. See Table 16. Only two background variables corre-
lated with the experimeﬁtal measures at an interesting level. Type of
CAI program correlated positively with knowledge about the computer (pré—

" test and posttest); the pretest correlation was significant at the .05
lével. Thisbcorrelation can be interpreted as indicating -that subjects
with experience in the Math Logic CAI program (fifth-graders) generally
demonstrated more knowledge about the computer's limitations and cap-
abilities than the subjects in the Math Drill and Practice CAI program

(seventh- and ninth—gra@ers). The second exception was a significant

ERIC | oo
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’ ' : ' ’TABLE 16

Correlatlon Analysis of Other Variables with Attitudes and Knowledge
about the Computer, Pretest and Posttest

(¥ = 292)
Father's , Intelligence | CAT Program
Occupation } Race | Sex | LTIT SCAT | Logic |Drill
Computer Attitudes

Pretest.- 0.05 | 0.08 0.00] 0.03 0.06. 0.02 { 0.03
Posttest - 0.02 | 0.07 | -0.02 -0.01 | -0.01 0.047| 0.00

Computer Knowledge ,
Pretest ' ' 0.02 t 0.03 0.04 | -0,01 0.02 | 0.28% 0.06.
- Posttest - 0.02 | 0.01 | ~-0.02| -0.05} 0.0l 0.16 | 0.07

*p < .05

Note: These correlations offer support for the hypothesis that increased

knowledge about the computer increases perceptions of low expertise. Factual

owledge about an information source reduces misperceptlons about the limita-
tDons and capabilities of the source] ‘

\\
TABLE l7

Correlatlon Analysis .of Attitudes and Knowledge about the Computer,
Pretest and Posttest

(N = 292) /
. ' Computer Attitudes Computer Attitudes
(Pre) (Post)
Computer Knowledge (Pre)- 0.14 . 0.12
Computer Knowledge (Post - 0.26%

¢

*p < .05
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positive correlation (Table 17) between posttest knowledge about the

computer and posttest attitudes about the computer's expertise (r = 0.26,

£l

p <.05)..

4

SUGGESTIONS FOR FUTURE RESEARCH

The fact that the seventh- and ninth-graders with previous CAI ex-
perience initially perceived the computer as more expert than did the
fifth-graders suggesﬁs that the type of CAI program to which a student
is exposed does make a difference in his perceptions of fhe computer.

The CAI fifth—gfaders were working with a Math Logic program, which
appears to be much more flexible and sophisticatéd in its interactive
capacities than the Drill and Practice program with which the seventh-
and ninth-grade CAI subjects had had experience. -This conclusion is sub-
stantiated by the fact that the correlation between type of CAI program
énd pretest attitudes about the computer's expertise was 0.28. Fof:this
reason, -the type of CAI program a student undertakes and its effects on
his perceptions about the computer is an area worthy of further investi-
gation. ' 4 v

’ In addition; future research should take a closer and more controlled
look at the IQ and SES variables. Although these variables did not cor-
relate at a significant level with the dependent vériable (poéttest atti~
tudes about the computer) in this study, it,may well have been an effect
of the less-than-ideal data that were available to the researcher as
measures of these variables, rather than the actual variables.

Future research also should study the long-range effects of the
experimental treatment. That is, what effects do low experfise percep—
tions versus high expertise percepiions of the computer have on a stu-
dent's cognitive learning from a CAI lesson? An& how enduring are changes
in attiﬁudes about the source's expertise? ’ '

One other area worthy of investigation concerns the substitution of

the simulated CAI printouts for actual computer terminals to generate

source credibility stress. Undoubtedly, having students actually inter-—
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act with a computer, which unknown to them has been programmed to present
& incorrect information, would provide a more valid measure of the credi--

bllity stress variable. / . .

. It is hoped that these 1deas for future research, coupled with the
findings of this study, will stimulate continued investigation not only
on the cognitive effects of the use of technology, but also on the often
ignored affective consequences. - e )

- The results of this study should not be'construed to represent the
point of view that'technology and its by-products, such as the& computer,
are in some autonomous way negatively affecting the lives of children.

. On the contrary, the results represent a positive comment on technology,
fo? they ‘emphasize the extent of technology's power to subtly affect

man's life. '

The interaction between children and the computer can result in
socizl learning about technology, which is quite apart from the cogni—

tive learning intended by a specific computer—ﬁ%sisted-instruction pro-

gram. The results indicate that the program designer, who is the real

teacher in a computer-assisted instruction system, has a serious respon—
sibility. He not only needs to be aware of the particular cognitive
effects of his program,gbut he must also be sensitive to the possible

‘interactions between the computer as a medium of communication and the

values and attitudes of the individuals receivfng the coﬁmunication.‘

In the latter context, the results indicate that all information
sources in the lives of children——whether human or not--must be viewed

as powerful soc1ali21ng agents, and that the1r effects on chiidren, there—

fore, merit serious conslderatlon. This approach toi socialization, which

Jones and Gerard (l967) have called ”information dependence' suggests

that much of the information and learning which is important to the child S

development is mediated by the communication and teaching of authorita—

tive figures in his environment. Despite thre fact that teaching and the
' presentation of information will continue to be a role for real—life
models (e.g., classroom teacher and parents), advances in communication

technology and instruction will place heavy reliance on the use of sym-

I .
bolic models (Bandura, 1963) like the computer for providing information
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to individuals, both young apd old. This means that children at a
younger age will have to be provided experiences that orient them to dif-
ferent types of information seurces and enable them to understand their
unique capabilities and limitationms.

This in turn Suggests the need for some way to examine and report

on the value or social implications of new technologies, before they are

disseminated and used on a broader scale.
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MATH DRILL AND PRACTICE LESSON

PLEASE TYPE YOUR NUMBER AND NAME,
S777 YOLANDA RIVERA

PRSG-SS -4' §Fo- 84

“PERMISSION TO REPRQDUCE THIS COPY-
RIGHTED MATERIAL HAS BEEN GRANTED B¥TO

30 APRIL 1570

HELLO YOLANDA ' _
HERE IS SESSION 22 E:L:f bt
’ TO’EF;IC AND ORGANléATIONS OPERATIN"
. . UNDER AGREEMENTS WITH THE NATIONAL IN-
° . . STITUTE OF EDUCATION. FURTHER REPRO-
20X80 = 1600 . . - DUCTION QUTSIDE THE ERIC SYSTEM RE-
B . QUIRES PERMISSION OF THE COPYRIGHT
OWNER.”
TTTXTTT
HOW MANY LETTERS 7
1/ 7 OF THE LETTERS ARE X
6/ 7 OF THE LETTERS ARE T
1/7 +.6/7 =7/7 = _L :
2 FEET = 24 INCHES
16 FLUID OUNGES = 2 PINT
NO, TRY AGAIN. -
16 FLUID OUNCES = 1 PINT
1/2-FOOT = 1 INCHES
NO, TRY AGATN :
1/2 FOOT = 9 INCHES
'NO,ANSWER IS 6 TRY AGAIN
1/2 FOOT = 6 INCHES
. 73'X 45 = 3285 THEREFORE 3285/73 = 45
 DIVISION UNDOES MULTIPLICATION
1/2 DOZEN = 6 THINGS
4090 = 3600

WWWWYYYY

HOW MANY LETTERS 8 -
4 /8 OF THE LETTERS ARE W
/8 = 2 /2

NO, TRY AGAIN
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4/8 = 4 /2
NO, ANSWER IS 1 TRY AGAIN
4/8 = .1 /2

4 /8 OF THE LETTERS ARE Y
478 = 1/ 2

WHAT DIGIT IS IN THE TENS PLACE IN 674?”
6
NO, TRY AGAIN

.

7

60X40 = 2400 )

RRTT
HOW MANY LETTERS 4
2 /4 OF THE LETTERS ARE R

2/4 = 1 /2
2 /4 OF THE LETTERS ARE T
274 = 1/ 2 .

WHAT.DIGIT IS IN THE HUNDREDS PLACE IN 5417

3 |
TYPE <OR >
78 + 22 < 93 + 22

1/2 DOZEN = 6 THINGS

TYPE <OR >
28 + 69 > 28 + 84
NO, TRY AGAIN

28 + 69 < 28 + 84
60X40= 2400

2752
- 399

1353

NO, TRY AGAIN

2752 '

- 399
2353

G
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WHAT DIGIT IS IN THE TENS PLACE IN «#74?
7
5750 :

- 154 - -
5596 : -
TYPE < OR >
53 + 74 > 53 + 23
END OF SESSION 22
27° PROBLEMS WITH 66 PERCENT CORRECT
30 APRIL 1970 ¢

<:>1969. _BY THE BOARD OF TRUSTEES OF THE LELAND

STANFORD JUNIOR UNIVERSITY, ALL RIGHTS RESERVED.

GOODBYE YOLANDA, PLEASE TEAR OFF ON THE DOTTED LINE.
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LOGIC PROGRAM LESSON

HI

PLEASE TYPE YOUR NUMBER AND NAME.
L1793 WES GARDINER

. HELLO. . .WES
101.1:

- WELCOME TO LOGIC
READ EACH PROBLEM CAREFULLY.

101.15:

FIND THE KEY WITH '<' ON IT.
TYPE '<!, SPACE.

< -
CORRECT
101.16:
'<' MEANS ' IS LESS'THAN'.
' 1<2' SAYS... '
A) 1 IS LESS THAN 2.
B) 1 IS GREATER THAN 2.
C) 1 IS EQUAL TO 2.
‘A
COBRECT
'101.17:
WHICH IS THESE MEANS ' 8 IS LESS THAN 9'
A) 8=9 :
B) 8«9
C) 8+9%

B
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CORRECT

101.20:

'5<100' IS READ...

A) ADD 5 TO 100

B) 5 IS LESS THAN 100.
C) 5 INTO 100.

.
101.21:
FIND THE KEY WITH > . NOTICE THE

| _ DIFFERENCE BETWEEN '<' AND '>'.
| —— ' ' MEANS 'IS GREATER THAN'.

WHICH OF THESE MEANS 'IS GREATER THAN'...
A) =

B) <
Cc) >
Cc

CORRECT

101.22:

112>9' IS READ...

A) 12 IS GREATER THAN 9.
B) 12 ADDED TO 9.

C) 12 COMES BEFORE 9.

A

CORRECT

©101.23:

WHICH OF THESE SAYS THE SAME THING AS
' 91 IS GREATER .THAN 88',

A) 91=88
" B) 91«88
c) 91-88

C
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oo CORRECT U

102.1:

IN THIS LESSON YOU WILL FIND OUT

ABOUT  NUMBER SENTENCES. IT ENDS WITH 102.23,
READ EACH PROBLEM CAREFULLY. '

'6<8' SAYS...

A) 6 IS LESS THAN 8.
B) 6 IS GREATER THAN 8.

A
CORRECT
GOODBYE. . .WES

Q

. (:)1970 BY THE BOARD OF TRUSTEES OF LELAND STANFORD
JUNIOR UNIVERSITY. ALL RIGHTS RESERVED.

Pl
U
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INSTRUCTIONS FOR CONDUCTING THE EXPERIMENT s

"We are conducting a study on where to get correct information and
have a questionnaire that we would like you to £i11 out. - We also have a
 film for you to see after you answer the questionnaire. So, the sooner
we finish the questionnaire, the quicker we'll get to see the film."

(Read instructions on the first page of the questionnaire and ask
the students to begin answering the questionnaire. Time: about 20
minutes.)

(When the questionnaire has been completed, the experimenter should
prepare the subjects for viewing the film, as follows:)

"Would you all now look at the first page of your questionnaire.
There is a number in the top right-hand corner. Do you all see it?
As I call your number please give your questionnaire to the person at
the door. Then we will see the film I promised you. We don't have a
bilg enough screen for all of you to comfortably see the film here, so we
‘have set up another projector and screen in Room # . Those people
whose number I call now will go to that room and view the film there.
The others can view it here after we pick up your questionnaire. Now pay
attention to the numbers I call and be on the lookout for yours. By the
way, when viewing the film please pay close attention to it. We will want
to ask you some questions about it later.",

(Call out the numbers indicated on the attached table of random
digits and make sure those are the students who leave the room with the
second palr of study coordinators to view the control film. After these
subject leave the room, collect the remaining questionnaires and ask the
projectionist to start the film. Running time about 20 minutes.)

? .

(After the film ends, pass qut the posttest questionnaire and ex-
plain to the students that this questionnaire contains a few questions
to measure their reaction to the film, as well as a group of questionms
similar to the ones they previously answered. Ask the students to again
answer these questions based on how they feel right now, without think-
"~ ing of the way they previously answered the questions. As soon as the,

students finish answering these questionnaires, qulckly collect them.
Total time for questionnaire, about 20 minutes. ) :

(Let the students know that you have one last questionnaire for
them to fill out and emphasize that this is quite simple. Pass out the
simulated CAI printouts, telling the subjects that this questionnaire
contains a series of stories or lessons that were actually taken from a
computer. Read the instructions on the first pagc of the questionnaire
and have them begin. Time for questionnaire, about 10 - 12 minutes.)

(After the students complete this last portion of the experiment,

collect their questionnaires. Tell them what the experiment was all
about. Thank them and leave.)

Ehs : ,,
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. Preteét Measures

L]

KNOWLEDGE ABOUT THE COMPUTER, ATTITUDES ABOUT THE SOURCE'S -
EXPERTISE, AND PAIRED-COMPARISON SOURCE PREFERENCE

NAME :

(Please Print)

AGE: . : SEX: MALE or FEMALE (Circle one)

GRADE: /- N . /

These are a few questions about where to get correct: information.

Students have many ideas about this. We want to know what you think.

-

’

We want your ideas.

This is not a school test. No one at school or at home will see

your answers. So, answer each question the way you really think. And -
pleasé be sure to answer every questiqﬁ.

Just so there will be no misunderstanding of the words, I will read
each question aloud to you. Then, I will give'yoﬁ time to answer it on
your paper. As we go along and you don't understand certain words or

things, please raise your hand and we will try io help you.

TURN TO THE NEXT PAGE
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JUST FOR FUN, TEST.YOUR KNOWLEDGE OF THE COMPUTER 2999727222272222222227

Circle the letter which you think best completes each sentence:

l.' A computer can answe££
a. almost any and all questions.because it has very much information.
b. only questions for which it has been pfogrammed for informatio;.
2. A computer can.use:
a. numbers buttnot letters.
" b. both numbers and letters.
3. Compute;s are: |
~a. only machines but also have feelings just- 1ike people.
B. Qﬁly machines but don't have feelings just like people.
4. Computers. are:

a.’only machines but they can alsoc think just like people.

b. only machines and they can't think just like people.

Circle the letter which you think best answers the question:

1. Where does the computer get its information? ’
a. all by itself b. a programmer c. a transistor

2. The computer has a way of storing and remembering information.
What is this called?

a. the terminal b. the program ¢. the memory

¢

3. What do we call the special typewriter on which a computer prints 7
out its answers? .

"a. the compute} b. the card reader c. the terminal

\

4. What do we call the instructions which the computer uses to do
its work?

.

a. a recipe b. a unit c. a program
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°

The following questions are to make you think about where to go td
get correct information. On eéch page, there 1s a different information
spurcé, such as an encyclopedia or a computer. The informatioﬂ-sourqe
at the top of the first page is FRIEND. On each line under FRIEND there
are two words, one on each side.of it. There are five blank spaces be~ .
tween each tﬁo words. The words are "smart-dumb", "gives wrong answers-—
giﬁes right answers" and so on. Now, think about FRIEND as a source of
information. If you think a FRIEND as a source of information is "smart"
then put an X in the space right.next to "smart". But if you feel that
a FRIEND is "dumb", then put an X next to "dumb". 'SUPPOSe-yOu would
choose the wdrd sﬁart but you.don't thiﬁk‘a friend is very smart. Then
you will put your X in the second space from "smart". Or, if you think
ﬁhat you would choose the word “dumb", but don't think a friend is very
- dumb, thén you would put‘your'x in the second space away from "dumb". If
you think a friend is neither smart nor dumb, then you would put X in the
middle space. Now remember, there are ho riéht or wrong answers. So

don't spend more than a couple of seconds on each line. Put yourX in one

! of the blank spaces. Let's practice on the rest of the words under FRIEND.
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Think of a friend as a source of information:

A FRIEND '
H | ,
smart _________;_____.dumb
has very little.information _______ has'Qe;y mpch information l
gives right‘answers _____ gives wrong aﬁswérs
makes many miétakes; _____ makes few mistakes
answers only a feﬁ questioﬁs _____ answer almostgéll queétions
knows a lot __ does fot know ﬁuch:
agree with his answe s disagree with his answers .
do not accept his'informatﬁbﬂ _____ baccézt his infofmation
[

Think of a computér as l,source of information:/

A COMPUTER

dumb mart

has very much information =~ . . has very little information

gives right answers

gives wrong agswers

makes few mistakes makes many mistakes

does not know\much . knows a lot

answers almost all questions

answers only a few questions

disagree with its answ&{s' agree with its answers

do not accépt its information

accept its informatidﬁ
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Think of an encyclopedia as a source of inforﬁation:

AN ENCYCLOPEDIA

smart ____ _ _ _  dumb

has very little information has very much information

gives right answers gives wrong‘answerS'

makes many mistakes __ ~ makes few mistakes
knows a lot __._~  does not know much
answers only a few questioﬁs ' answers almost all questions

agree with its answers disagree with fts answers

do not accept its information “accept its information

Think of a college graduate as a source of information:

A COLLEGE GRADUATE

dumb .- smart ’ ,

—— — — — ——

‘

_has very much information has very little information

gives wrong answers gives right answers

makes few mistakes : . makes many mistakes

does not know much ' knows a lot

answers almost all questions

answers only a few questions

agree with his answers

>

disagree with his answers

accept his information ] e do not accept his :uformation




Try to imagine yourself in the following situations:

]

1. vaﬁou wanted to find the answer to a math problem, which would you
choose?

Circle one word for each number:

1. college graduate or computer
2. encyclopedia or college graduate -
3. ‘computer or encyclbpédia

2. If you needed help on a reading problem, which would you choose?

Circle one word for each number:

1. encyclopedia or college graduate
2. college graduate or computer

3. computer or encyclopedia

3. ' If you needed help to study for a social studies test, which would
you choose? ’ .

Circle one word for each nuﬁber:

1. computer or college graduate
2. encyclopedia or computer
3.  college graduate or encyclopedia

4, 1If you had.a problem with a friend, which one would you go to for
help?

Circle one word for each number: .

1. encyclopedia or college graduate
2.” computer or encyc¢lopedia

3. college graduate or computer

! ek
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Try to imagine yourself in the following situations:

5. If you heard a story and you wanted to check and see if it was true
or a lie, which would you choose7

Circle one word for each number’:

1. college graduate or computer
2, encyclopedia or college graduate

3. computer’or encyclopédia

6. If you needed help in deciding whom to vote for as President of the
United States, which would you choose? ‘

Circle one word for each number:

1. eﬁcyciopedia or college gréduate
2. computer or encyclopedia

3. college graduate or computer

7. If you needed advice in deciding what you want to do wheﬁ you grow
' up, which would you choose?

Circle one word for each number:

1. college graduate or encyclopedia
2. combuter or college graduate

3. encyclopedia or computer
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Posttest Measures

 PAIRED-COMPARISON SOURCE PREFERENCE, ATTITUDES ABOUT THE SOURCE'S
EXPERTISE, AND KNOWLEDGE ABOUT THE COMPUTER

NAME:

(Please Print)
AGE: SEX: MALE or FEMALE (Circle one)
GRADE:

e s sk e o s e s vk e e e ok o ok ok e ok o ok ke v sk ok ok ke ok e ok ok ok ok ok ook ke ok

Here are a few questions about the f£ilm you saw. ‘For each
question, check the space in front of the number you_choose. Please do
not’skip any questions. Just so there will be no miSunderstandiﬂg of
the words in each gentence, I will read each question aloud to you as
we do along. |

1. How interesting was the material in the film to you:

. very interesting

somewhat interesting

‘

neither interesting nor uninteresting
somewhat uninteresting

very uninteresting

2. Did you feel the material in the filM was suited to people
of your own age? :

Yes No

«

3. Would you like to have more materials of this type in the
future? ' ’

Yes ‘No

Would you rather read a book for information or watch a film
such as the one you saw?

¢

: Film oo Book ’ o
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5. In your opinion, how similar was the material in,fhe film to
what you already knew about computers? :

very similar

siﬁilar

a little similar

tneithér similarnordifferent
a little different_

x different

very different

6. In your opinion, how useful was the material in the film in
helping you to better understand the computer?

Véry useful

Qseful

-a little useful
neifhér'usefu} nor useless
a little’useless -

useless

very useless




The following are questions similar to the ones you previously
. S . . ! , .
answered. Without trying to remember what answers you put down before,

read each question carefully and then answer it. Be sure to answer every

|
' question according to what you think right now.
[Other Pretest Measures were readministered as Posttests.]

v oaw
3

ERIC | e

Aruitoxt provided by Eic:
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On the following pages. are examples og_inforﬁ;EIEﬁ‘gfﬁaéﬁts*very—-w‘*h_
muéﬁwiike you have gotten from a cowputér. The sentences in capital or
big‘letters are what the éomputer'says. Thevsentenceé in small letters
are what the student working with the computer-says. Read each sentencé

- carefully. Then answer the questions at the bottom of each page. Just
so there will be no misunderstanding.of the words in eéch sentencé, I
will read each senteﬁce aloud to you as we go along. Do you have ény

questions at this point?

Please Begin by filling in the following blanks:

NAME : _
' (Please Print)
° GRADE: SEX: MALE or FEMALE (Circle omne)
B AGE: =

TURN TO THE NEXT PAGE AND BEGIN READING
THE FIRST COMPUTER LESSQN.. REMEMBER THAT
THE BIG LETTERS ARE WHAT THE COMPUTER SAYS
AND THE little letters ARE WHAT fHE STUDENT

SAYS.
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PRINTOUT # 1

T ——— _& 15 MAY 1970
| PLEASE TYPE YOUR NUMBER AND NAME : ST T e
s 338 Robert Martinez
HELLO, ROBERT. THIS IS MATH SESSION 19; HERE IS A PROBLEM FOR YOU
LET'S SEE WHAT YOU CAN DO WITH IT. IF 1 FOOT = 12 INCHES, :HEN 1/2
- FOOT = _g__INCHEs. .
| I think the answer is 9.
NO, TRY AGAIN, ROBERT. 1/2 FOOT = _? INCHES.
I think the answer is 9.
TRY AGAIN, ROBERT. 1/2 FOOT = _? INCHES.
I still think the answer is 9. And I know more than a machine.
So, there!

NO, ROBERT, THE ANSWER IS 6. TRY AGAIN.

CIRCLEvTHE LETTER THAT BEST DESCRIBES WHAT YOU THiNK ABOUT.THE COMPUTER
LESSON YOU JUST READ:

*A. The computer is correct.

B. Robert is correct.

C. Both the computer and Robert are correct.

'D. Neither the computer nor Robert is correct.




PRINTOUT # 2

XHI | | & 16 MAY 1970

PLEASE TYPE YOUR NUMBER AND NAME

p 803 Jim Harrison A
HELLO, JIM, THIS IS SESSION 29. AREMEMBER THAT < MEANS "LESS THAN".
ALSO, THAT = MEANS .'fEQUAi. OR THE SAME".A AND THAT > MEANS "GREATER
THAN OR MORE THAN". ‘TYPE <, =, OR> IN THE BLANKS FOR THE FOLLOWING

PROBLEMS.

6x8 7 8+6..

I think the answer is <.
TRY AGAIN, JIM. 6 x 8 _2 8 + 6.

I think thelanswer is =. ‘ ‘ _ g
VERY GOOD, JIM. THIS IS ALL FOR TODAY. WE WILL HAVE TO STOP. SEE

YOU SOON. GOODBYE.

CIRCLE THE LETTER THAT BEST DESCRIBES WHAT YOU THI&K ABOUT THE COMPUTER
IESSON YOU JUST READ: |

A. Jim is correct.

“BJ The computer is.correct.

*C. - Neither the computér nor Jim is correct.

D.  Both the computer and Jim are correct.

<o
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PRINTOUT # 3
PHI | , & 27 APRIL 1970

PLEASE TYPE YOUR NUMBER AND NAME

s 707 Sy]via Thomas L

. HELLO, SYLVIA. HERE IS SESSION 35 OF YOUR MATH LESSON REMEMBER THAT

= MEANS "EQUAL OR THE SAME". AND THAT # MEANS "NOT EQUAL OR NOT THE
SAME", CH?PSE OR # FOR THE BLANKS IN THE FOLLOWING PROBLEMS?

98 + 89 _2 89 + 98. : | | .
I Think the auswer ié ; .
VERY GOOD, SYLVIA. HOW AEOET THIS PROBLEM?
2 CUPS + 2 CUPS _? 'l QUART.
I think the ‘answer is = .
GOOD, SYLVIA. GO ON TO THE NEXT PROBLEM.
12 OUNCES + 4 OUNCES _? 1 POUND.
I think the answer is = .

FINE, NOW TRY THIS LAST PROBLEM.
A ‘

2923 + 37 = 79 THEREFORE 79 X 37 _? 2923.

17 I think the answer is = ., - )
VERY'!GOOD, SYLVIA. THIS IS ALL FOR TODAY. WE WILL HAVE TO STOP.
SEE YOU SOON. GOODBYE. w

b

\
CIRCLE THE LETTER THAT BEST DESCRIBES WHAT YOU THINK ABOUT THE COMPUTER

"LESSON YOU JUST READ:

i A, The computer is correct. s
*B. Sylvia is correct. - '

*C. Both the computer and Sylvia are correct.

|
D. DNeither the computer nor Sylvia is correct.

!




PRINTOUT # 4
PHI | : & 30 APRIL 1970.
PLEASE TYPE YOUR NUMBER AND NAME.
sj 742 Mike Chew » ‘ y
HELLO, MIKE. HERE IS A PROBLEM FOR YOU. LET'S SEE WHAT YOU CAN DO WITH // .
IT. HERE ARE SOME LETTERS: WWWWWVVVV. HOW MANY LETTERS ARE THERE? /
I think there are 9, - | . . ' . //
VERY GOOD,MIKE., NOW, HOW MANY OF. THE LETTERS ARE W?
There are 5. /
TRY AGAIN. HOW MANY OF TH% LETTERS ARE W?. : g
There are 5. |

NO, THE ANSWER IS 4. MY PROGRAM SAYS SO.

CIRCLE THE LETTER THAT BEST DESCRIBES WHAT YOU THINK ABOUT THE COMPUTER
LESSON YOU JUST READ:

A. The computer is cofrect.
*B, Mike is correct.
C. Both the computer and Mike are correct.

D. Neither the computer nor Mike is correct.

Gn

S Vi‘

e 3o




PRINTOUT # 5

°

PXI : ' Y& 3 MAY 1970

>

13
1}

PLEASE TYPE YOUR NUMBER AND NAME.

t 714 Nancy Jones -

HELLO, NANCY. HERE IS SESSION 22 OF YOUR COUNSELLING PROGRAM. LAST
TIME WE DISCUSSED JOB POSSIBILITIES AND YOUR INTEREST IN GOING TO COL-
LEGE. LET'S REVIEW YOUR GRADES FOR THIS YEAR.

e

" LANGUAGE ARTS B _
' READING A o
SPANTSH B f
ENGLISH . , A ) D .
SOCTAL STUDIES B o =, .
SCIENCE D | ’ o |
GENERAL MATH C

WELL, NANCY, ON THE BASIS OF THIS YEAR'S GRADES,,I THINK YOU MIGHT
SERIOUSLY THINK OF GOING TO COLLEGE AND STUDYING SCIENCE. I THINK
YOUR GRADES SHOW YOU WOULD MAKE AN’ExpELLENT SCIENTIST

Are you sure? Don't you think I would pxobably do
best as an English or Language teacher7

NO, NANCY. I THINK YOU WOULD MAKE AN EXCELLENT SCIENTIST. IF YOU-
DON'T AGREE WITH ME, PLEASE TALK TO MY PROGRAMMER., I THINK MY - -
INFORMATION IS CORRECT. . )

e

CIRCLE THE LETTER THAT BEST DESCRIBES WHAT YOU THINK ABOUT THE COMPUTER
LESSON YOU JUST READ: o

. L] ’

-
A. Neither the computer nor Nancy is correct.
B. The computer is correct. - -

C. Both the computer and Nancy. are correct.

*D. Nancy is correct. ' .
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TABLES @F EH“ERL@RRELATI@N% AND RELIABILITY COEFFICIENTS
FOR KHOWLEDGE OF CUHPUTER ITEMS “

fe




TABLE C—L

|
\
\

\

'\
\
1

A
Pretest Item Intercorrelations:
Knowledge of the Compliiter Instrument

' Item o : | L : ‘
No. 1 2 34 5 6 7 g
. —— \\ ‘ »
1 -0.02  ©0.06 ~0.26  0.26% 0.0 -0.12 -0.05
2 0.03 -0.08  0.02 i 0.03 -0.03  0.06
| 3 0.1 -0.16 ,-0.18 =-0.05  0.01
. 4. ; 0.29 -0.07 -0.10 -0.03
// 5 ) f .0.15  0.07  0.12
6 f ‘ 0.22  0.21
7 ; 0.04
8 ' ;
TABLE C-TI
Item Analysis. for Reliability Coefficients:
Knowledge of the Computer (Pretest)
Sum X _ ,
Scale ~ Sum X fquared X Sh. Alpha
All 8 Items | 1720 10692 5.8904  1.3878 - /0.38
Ttems 1,4,5 720 1946 2/4658  0.7658 0.46
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TABLE -C-III

Posttest Item Intercorrelations:
Knowledge of the Computer Instrument

Item P » . .
-No. I 2 3 A 5 6 7 8
' 1 0.01 : -0.02 0.31 0.34 -0.07 -0.02 -0.25
2 -0.02 -0.01 -0.04 0.03 -0.03 0.06
3 0.22 0.02 -0.10 -0.04 -0.04
4 0.33 -0.07- -0.10 -0.16
5 0.13 -0.04 0.23
6 0.17 0,19
7 ' 0.10
g - i
TABLE G-IV : 3
Item Analysis for Reliability Coefficients: ke
Knowledge of the Computer (Posttest)
. , . Sum X -
Scale Sum X Squared X SD Alpha
All 8 Items 19%1 13355 6.6473 1.2472 0.44
Items 1,4,5 798 T 2280  2.7329 0.5838 0.47

LAY
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: THE'EXPERIMENTAL.FILM: "THE THINKING ??? MACHINES" .

i

<
©

VOICE OVER PICTURE: When the hero of any up-to-date science fiction
show has a problem, he usually turns to his trusty computer for an answer. -
Somehow or other, science fiction computers always manage to think so
hard that they get uptight—-they blow their cool (sound effects of an ex—
plosion with smoke coming out of a machine)! This computerized robot
(picture of the robot in a scene from a television program) spent the
better part of a one-hour T.V. show thinking himself into falling in love
—~with another robot, of course! But how about the real 1life computers?
Do the so-called "thinking machines" really think (musical sound effects)?
Do computers really think? Are they human?

5 To answer these questions, we'll have to find out what the word
"Miink" really means. Let's see if one of our computerized friends can
help. (Computer) "My data-bank dictionary has many definitions of the
verb 'to think.' (Other voice) "What's the first one, please?" '"To
think--to call to mind, to remember."” People can't always recall things
the instant they want to, but storing information and recalling it is
always something electronic computers can do remarkably well, provided
they are programmed with appropriate directions. In fact, it is this
ability that makes their operation automatic. Once programmed, the com-
puter can refer to its own memory for instruction and data.

Of course, memory devices aren't new. They came into existence as
soon as man learned he could use substitutes or symbols to represent

“the things he wanted to remember. (Picture of shepherd with flock in

country setting--cartoon.) The next time he wanted to know how many
sheep he owned, he could refer to the sack of pebbles instead of round-
ing up the herd each time. If we put the Pebbles to memory in the form .
of numbers, numbers could be stored simply by changing the pebbles' posi-
tiom. Mechanical memories work along the lines of a similar principle
and use all kinds of symbols, such as lines carved in marble so you won't
forget the glory of the past, or strings on fingers so you won't forget
to pay your light bill. The familiar light switch is much closer in time
and spirit to the kind of mewmory computers actually use. Lamp on, lamp
off (sound effects). FEither way, this simple equipment 1s storing one
bit or binary digit of information. With more lamps, greater quantities
of information ecan be stored, but mechanical switches and lamps are too
slow. Modern computers use fast magnetic memory devices such as tapes

or dises, stacked like juke box retords, or tiny cords, woven together

Copyright & 1968 by Bell Telephone Laboratories, Tne. Printed by
permission ¢f Bell Telephone Laboratories. Permission has been obtained
which permits use for U. §. Goverament purposes, including disgeminat ion
through the¢ ERLC system. Any subsequent reproduction by ERIC users
requires the permission of the eﬂﬁvrﬁght/@wnur.

.
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like Indian beads. Larger computers use these and other types of memory
devices to achieve tremendous storage capacities. The computer being
queried by this librarian can give hér instant information on the where-
- abouts of any of the thousands of books in her charge. If remembering
were the only definition of thinking, we'd have to put computers in the
mental gilant category. (Computer) "To think is to subject to the pro-
cess of logic of thought." Playing chess certajnly involves a high
degree of logic, and this computer at MIT has been programmed to play a
very respectable game. Its human opponent studies his move on an actual
chess board before feeding it into the computer. The computer then per-—
forms logic operations to determine its next move and displays it on this
~screen. It has even won first place in an amateur tournament. But how
can-a collection of wired hardware be capable of logic? Basically, logic
is a predictable series of facts or events, such as closing this switch
and this one to ting the bell (bell rings). In fact, computer people -
call this a logic circuit. The same components can be rewired into a
logical circuit to ring the bell by closing either this switch (bell
rings) or this one (bell rings again) and/or this one. Many other kinds
of elementary logic circuits are the basic building blocks that form the
complex. logic networks we call computers. The computer controlling this
electronic telephone switching office makes millions of logical decislons
every day, all with the infallible logic it takes to quickly connect the
telephone to any of the more than hundred million other telephones in -
this country. That would be pretty good thinking if logic were the only
definition.

(Computer) "There is also visualization to think, to form a
mental picture of something." All of us are capable of translating
symbols into mental images, but computers aren't nearly as imaginative.
They are very good, however, at taking abstract data, processing it and
producing pictures on cathode ray tubes. These are the complex motions
of an orbiting satellite as seen from outer space. Even more interesting,
is the computer's ability to simulate designs or systems. This scieutist.
at Bell Telephone lLaboratories {s designing an electronic circuit by draw-
ing with a pen light on the face of a television screen connected to a
computer. He can make chaunges in the design and simulate its operation
without the necessity of actually building it. (Music) (Computer) "When
it comes to memory logic or forming images, we computers are pretty
good thinkers." (Qther voice) "Just 4 minute, aren't there any otaer
definitions?" (Computer) "Ah - ah - yes - to think, to percelve or o
recognize." (Music) (Other voice) "I think that's Mary." When it comes
to recognition, computers are still pretty fnept. They can be made to
see hy means of optical or magnetic sensors, such as those used by this
bank check reader. But, so far, computers are limited to recognizing
simple, well-defined patterans, like post office zip code numbers, pro-
vided they are typed and properly positioned on the envelope., But
teaching a computer to generalize, that 1is, to recognize that all these
symbols mean the samé thing, Is mere difficult. When it comes to lan-
puage translations, computers aren't very bright, elther. Some progress
is being made, but the problems are enormous. Too many subjective
judgments are involved, which the computer cannot handle. Egsentially,

the problems boil down to one fact. There 1s ne such thing as an
]
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absolute one-to-one correspondence between the words of one language and
those of another. For example, when "out of sight, out of mind" was put
through one translating computer program, it came out as the foreign
language equivalent of "invisible imbecile."” Imagine what mechanical
trarslation would do to slang! (Computer, sound effects of machine at
work) "It is a frightening thought. May I go on to the next definition?
To think: to have feeling or consideration for." Computer programmers
have been known to fall in love with their computers, but no computer
was ever observed returning the sentiment! In fact, computers are
absolutely devoid of feeling, and a good thing for that, too. They
neither play favorites with programmers, nor do they get angry at their
mistakes. Best of all, they never get bored. Like other machines,
computers can do the same monotonous chores all day without complaining.

-(Music—-soft and dreamy) But they can be programmed to simulate human

emotions. (Music) For instance, getting arty? I'll bet your next
definition involves creativity.. (Computer) "Right. To think: to
create >r devise." Creativity is a word just as hard to define as think-
ing, but it can be said that creativity is sill a uniquely human capa-
bility. So far, no computer has ever composed a hit song (musical sound
effects), painted a beautiful picture or designed an original dragster
(automobile sound effects~-race track), but computers can be programmed
to appear creative,

All these pictures were drawn b computers (short interwal of music
between printouts). ‘A computer also has been used to produce\animated
plctures as well. COne animated film produced by a computer is on the
subject of producing animated films on a computer! The technique has
already produced some interesting results. Like the pilctures, the music
you are now listening to has also been produced by a computer which was
programmed for that purpose (discordant wmusic). Oops! Wrong program!

The computer, an ingenious collection of electronic hardware, was
created by man. It is also man who creates the propram that makes the
computer the useful teol that it is. However, without a program, a
computer s nu more productive than a player piano without a music roll,
or a juke box without a record., Still, whether the big machines are
creative or not is irrelevant when you consider thelr usefulness and
capabilities. Billions of mathematical operations in seconds=~the
equivalent of a thousand people computing for a lifetime without making
a mistake. But do they think? Well, let's just sav they can carry out
some processes that are similar to human thought when prograpmed cor-
reetly. Or better vet, let's just sav it all depends on what von rean
by thinkiog, (Toud music and fade out)

? TR P
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THE CONTROL FILM: "SIX QUESTIONS AND SEVEN ANSWERS
ABOUT THE ERIC CLEARINGHOUSE"

VOICE OVER PICTURE: 'Oh, hi there! What, may I ask is your first
question?” "Who, may I ask is ERIC Clearinghouse?" 'Who is ERIC
Clearinghouse? Who is ERIC Clearinghouse!!! Look, you see ERIC--ERIC
Clearinghouse is--a--this wasn't in the script at all. '‘Now--you see--—
a—-what is this 'who'stuff? ERIC Clearinghouse is--a--" (Narrator)
"Forgive him, he doesn't realize that since the ERIC system has been in
existence just a few short years, not everyone interested in education
has had the opportunity to learn about ERIC. Really, he could have
"answered very easily by pointing out that, first of all, ERIC is an
acronym standing for Educational Resources Information Center, and that
ERIC is a national information system in a set of 20 different informa-
tion areas, each of which considers a particular educational topic, and
a network of decentralized little ERICs...." (voice interrupts) ''Next
question!"”

(Sound effects) "Oh, hi there! What does ERIC do? A number of
things. Let me count them. Uh...." (Narrator) Each of the 20 clear-
inghouses collects educational research and resource information which
might be relevant to its subject matter specialty. (Music) This
material was screened. (Woman's voice interrupts) 'Irrelevant--rele-
vant--irrelevant—--relevant--relevant--irrelevant-~relevant." (Shot of
woman sorting a pile of ERIC documents) Some particularly relevant
material is abstracted. The abstract is published in ERIC's monthly
journal of abstracts, and one publication, Current Indfx to Journals
in Education, indexes all articles appearing in leading educational
journals and magazines. Some documents are stored on inexpensive micro-
fiche cards, which can accommodate up to sixty pages of text and can be
read on an inéxpensive desk reader like this one. Upon request, ERIC
furnishes complete documents in either microfiche or the actual hard
copy. ERIC also commissions papers, literature reviews, and bibliogra-
phies by experts in the field. Some ERIC Clearinghouses, such as the
one at Stanford University, put out newsletters or leaflets that try to
monitor all research and innovations in their specialties. And finally,
gFIC eagerly solicits and tries to answer all enquiries concerning
educational resources. (Voice on telephone with sound effects in back-
ground)- "That's available from the Audiovisual Center at Western
I11incis University. Yes, that's right,Macomb, Illinois. You're wel-
come, goodbve" (Phone rings) "Hello, Yes, sir, ves, sir. Fine job.
Thank vou, Mr. President. Thank you. Keen effort you say--~absolutely.
Yes, sir. A hundred--a hundred and ten per cent. Yes, sir. Yes, sir.'
(End of telephone conversations) 'Then there's a . . . ." (Voice
interrupts)  "Next gquestion. "But T've fjust started."” (Voice insists)
"Next question.”

ERIC ﬂiggginghauﬂn on Tnfermation Resources, Stanford University,
stanford, Califarnia,rIQ?ﬂ.

LA
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_ "Why? Why?" 'Now, you see, ERIC Clearinghouse--what is this Why - N
stuff, anyway? It's not the kind of thing that you can—-that you can-- : :
ask a question like that about. Why would anybody want to. . . (noises,

during which a few words are not clear)? Why ERIC Clearinghouse?

‘Because when ERIC Clearinghouse comes up (interruption.”" "It did."

"We'll try two answers to that question. First, the amount of informa-

tion produced these days is staggering. It rarely filters down to where

it's really needed--the school (sound effects of children's voices),

parents (adult voices in the background), school administrators (voices--
presumably school administrators), the man in the street (more voices),

or even to researchers in related educational fields.  The. problem is

that the more researchers there are in the field, the more difficult

communication becomes. The number of communication links needed to hook

up message sources increases exponentially with the number of sources of
information. If you have N sources, the number of communication links

needed-is N times N minus 1, divided by 2. That is,only one link is

needed for two sources to have two-way communications;“for three sources,

three links are needed; for four, six links are needed: “for five, ten

links are needed, and so on (speaker thoroughly wound up in wires in a

humorous situation). ERIC, of course, remains acutely aware of this. e
This is the reason for its existence--to link up the 20 ERIC centers
around the country so that each can communicate directly with any other.
This requires 190 links. Which explains why we need a central ERIC
office in Washington to coordinate the communicatiorn efforts of the 20
specialized ERIC Clearinghouses. ‘

"Hi, there." "Hi, there." "Hi, there." (Interruption by passerby
at the ERIC Center) (Narrator) There is another way to answer the
question of ERIC's function. But let's hear from others on this problem. g
(Man on the street interview sequence) "Hi, there. What do you think
of school?" (Different voices) "Stinks." "Stinks." '"Oh, it stinks."

"And you?" "It stinks." "Stinks." "It stinks." "Stinks." "It stinks."
"Stinks." :

"That report may be a bit exaggerated, but it does make the point
that, for too many of our citizens, the modern educational experience

is that it~-a--that it--a--stinks!" (Interruption from a policeman)
"Hold it right there. Don't you dare make a move!" "What is this?"

"Get your hands up. Move." "What's going on?" "You can't use language
like that.". "What's wrong with 'stinks'?" "Tt stinks, it's unpleasant.
We quiet Americans don't want to hear that kind of crap." "How about
'smells'?" "It's uncinematic. Now, move." "How about some last words?"

{New voice) "We don't know what the answer to the educational
crisis is. We do think that in the immense amount of research that's
been going on, some answers to some questions may be found. That's whv
we do what we do at FRIC." "That was movine." "It was?"

(Narrator) Hi, there. What kinds of questions does ERIC try to
“help answer? With 20 different clearinghouses, we cover a wide variety
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of topics. The cléaringhouse in New Mexico, for example, specilalizes
in rural education. One of the New York clearinghouses deals with the
disadvantaged. The Stanford Clearinghouse specializes in educational
media and technology. Adult education (sound effects). . . (interruption,
girl's voice) "Hi, there!" '"The answer to that question is an emphatic
No!"™ (Sound effects, followed by music) "Educational technology 1s not
the answer. Though we share the general optimism of the promises of
educational technology, we'd like to mention two of its many limitations."

"First, more, doesn't necessarily méan better. (Scene of a live rock
and roll band with lots of lights and loud music) 'Ready with the lights?
‘Ready with the sound? Hit it! ' (Music) All right, boys and girls, today
we're going to talk about diagramming sentences!" (Singing: "All right,
all right, ali right, all right, all right.")

"Second, media can sometimes come between man and his environment."”
(Scene of couple watching on TV.a gorilla that has escaped from the zoo.
Little do they know that the gorilla is approaching their home. They
continue watching and hearing the news commentator's voice.) "He's
crossing the street. He's across the street. He's crossing another
street. He's approaching a residence. He's going up to a window. Let
us remind you folks that this ape is dangerous. He's at the window."
(Gorilla) "Hi, there!"

(Scene changes back to the ERIC office and phones ringing) ''Oh,
hi there, are there any more questions?” '"Questions from the floor."
"Floor? What do you mean, floor? This ridi--this is silly--this is the
silliest thing (man looking for the question on the floor). Ah, here
it is." (Finds slip of paper on the floor): How does one use the ERIC ,
system? ''Well, vou see, this is such an individualized sort of thing
that a--that a--.... If you think that I'm going to sit here and waste
valuable film--waste my time and vours explaining something that's really
just--really just--isn't. . « It's uncinematic." (Picks up the tele-
phone) 'Hello! Yeah, get meaéﬁic at Stanford. Hello, ERIC. Yeah, we
got trouble. Somebody wants to know how to use the ERIC system. (Pause)
That's it? That's all they have to do? Just write ERIC at Stanford.
Stanford, California 94305. You mean that's 1t?" (Singing voices:
A1l right, all right, all right, all right, all right")

THE END
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ANALYSES OF COVARIANCE ON PRETEST-POSTTEST
-ATTITUDES TOWARD AND KNOWLEDGE ABOUT THE COMPUTER

s s i

To assess the unexpected differences in pretest mean attitudes about
the computer's'expertise, particularly between the subjects assigned to
the experimerntal and control conditions, three regression analyses were
undertaken. Computer posttest attitude scores were used as the dependent
variable, and computey pretest attitude scores and posttest knowledge
scores were used first as a joint covariate, and second, as individual
covariates. '

The residuals taken from each of these three regression analyses
then were used for threk separate analyses of covariance, usihg computer
posttest mean attitude ré%iduals, adjusted both for differences ‘in pre-
test attitudes about the computer's expertise and for posttest knowledge
about the computer.

The adjusted mean attitudes about the computer’'s expertise are
pizsented in Tables E-I to E-VI, using computer posttest attitude resi-
duals. The F-ratios on the three analyses of covariance (130.37, 44.18,
and 199.89) are significant at the p < .001 level.

* Table E-I shows the means for computer posttest attitude residuals,
adjusted for both pretest attitudes and posttest knowledge about the
computer as a joint covariate. Table E-II shows the first analysis of
covariance. The experimental treatment's main effect was highly signifi-
cant (F = 130.37, df = 2/276, p *7.00}).

Tables E~III and E-IV, respectively, present the means and the
second analysis of covariance for computer posttest attitude residuals,
adjusted this time only for posttest mean knowledge about the computer
as one individual covariate. Table E-IV shows a significant experimental
treatment main effect (F = 44.18, df = 2/276, p - .001).

The analysis indicates that only when posttest knowledge about the’
computer is controlled and posttest attitudes about the computer's exper-
tise are examined does previous CAI experience anpear to explain the
changes in attitudes about the computer., Tts greatesteffect is on the
fifth-grade or younger subjects. Thus, with previous CAI experience’,
the older the subjec®s, the lessheffect the experimental treatment has.
Without previous CAI experience, the older the subjects, the greater
are the effects of the experimental treatment. FEnowledgeprappears to
help the students in developing "low expertise" perceptions about the
computer.

Adjustiny for posttest knowledge also tengds to decrease the initial
pretest difference between medns for experimental and control groups,
grade levels, and CAT experience. i

b
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TABLE E-I

Residual Attitude about Computer Expertise:
, Posttest Means Adjusted for Both
Pretest Attitude Means and Posttest Knowledge Means

. CAI Experience ' . Non~€AI Experience
Subjects Experimental < Control Experimental Control
Fifth-graders _ 3.00- ¥ -2.67 . 3.71 -1.31
Seventh-graders 1.66 -1.91 3.00 ~1.40
Ninth-graders _ .1.89 -4.,40 4.01 -2.81
9
# | .
’ TABLE E~II

Analyséis of Covariance Posttest Attitude Mean Residuals
Adjusted for Both Pretest Attitude Means and Posttest Knowledge Means

Source 88 dg” - M "j F
Treatment (T) 1664 .04 1 1864.04 130, 374k
Grade Level yGL) 15,237 | 2 7.68 0.5
CAI Experience (CAI) 4121 1 41.21 2.89
Tx 6L , 696,34 2 2 47,17 3,308
T CAI ; 27.0% T 27.0% 1.9
6Lz cal 98,82 2. 49.41 7,
] Tx GLk (AT 410,72 2 5%, U AR
Within Groups . &@@?.Eu 276 14, 30 = =
Total E 629,11 261 216 S
: *p .05 e
*kp 00k -
' Pe o
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; TABLE E=III

. .~ Posttest Attitudé Megn Residuals
Adjusted Only for Posttest Knowledge'

CAI Experience ~ Non-CAI Experiencé
Subjects i Experimental iControl Experimental Control
Fifth-graders S 3.84 ' -0.62 0.13  -1.41
- Seventh-graders 0.84 -~1.,29 3.37 ©  ~0.48
Ninth—gtaders : 0.24 -4.80 0 3.32 -2.58
TABLE E-IV

Analysis of Covarianég on Posttest Attitude Mean Residuals
Adjusted Only for Posttest Knowledge

Source | I S8 df ws F
Treatment (T) 118:63 1 118.63 4t . 18%%
Grade Level' (GL) | 155.41 2 '77.70 3.07%
CAT Experience (CAT) 036,06 1 36.04 '
T x GL 95.23 - . 2 47.62
T x CAI o ’ 1.67 i 1.67
GL x cal 35624 2 177.12 7.00%*
T X GL x CAI- 7562 .2 37.81
- Within Groups 7089.81 - 276 ~  25.32°
Total | 8934.95 291 30.70
, *p < .05
“%%p < ,001
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TABLE E-V
N
Posttest Attitude Mean Residuals
Adjusted Only for Pretest Attitudes
CAI Experience ‘ ' Non~CAI Experienee
Subjects. o Experimental  Control Experimental Control
Fifth-graders |- o 4,27 -2.62 . 0.78 ~2.79
Seventh~graders | . 2,20 7 =2.69 ) 3.43  =2.54
Ninth-graders ‘ 2.56 ~4,35 . : 4.67 - =-2.96
L
i; o
: TABLE E-VI
Analysis ofrCovarience on PoettestwAttitude Mean Residuals
Adjusted Only for Pretest Attitudes ©
Source . 55 df  Ms F
Treatment (T) © 2694.59 1 2694.59  199,89%% ¢
Grade Level (GL) - 1.20 2 - 0.60
CAI Experience (bAI)'" ' 7.32 1 7.32
T x GL 4 61.13 2 30.57 2.27
T x CAI ' 9.43 1 9.43
GL x CAI X ©179.55 2 89.77 6.66%
T x GL x CAI - 76.97 2 ' 38.48 2.85
Within Groups | 3774.53 276 13.48 ’
Total o 6791.90 291 23.34
*p < ..05 ) ‘ ‘ _
*%p ¢ ,00L _ | .
.ERIC :' L




