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A Personal Construct Theory Based Method
for Questionnaire Development:
A Field Test with Teacher. Attitudes ‘
Towards Educational Computing

-

Laura Ruth Winer, Ph.D.
Concordia University, 1986

“~ .

This research examined the effects of learning dif-
ferént programming languages, speéifically BASIC And Logo,
on taacher attitudes toq@tds the uses of computers %n
education. These two languages-are.the most common within
education and are purported to differ significantly bn’bqth
technical and philosophical grounds.’ Attitudes toward in-
novations are iﬁportant in their success or failuﬁe. Given
that the "language" experienc® in teacher—trainipg courses
dan be expected to influence teacher attitudes towards
computers, the choice of qyogramminq language should be
examined. Useful staﬁdardized attitudelissesament instru-

ments 4id not exist, and established developméhi bfocedurps

]
&

for such instruments are prone to experimenter bias and
subjectjvity. A unique method based on Personal Construct
Theory for'producing a contextually:relevant and meaningful

questionnaire was developed. This method allows a re-

-

searcher to develop a questionnaire for mass data collection

which has as its base constructs derived from a sample of
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.the target population. A field test od»tqaéher attitudes

. & .
towards fifteeﬁ%;iffeﬁent uses of computers was'condicted in

which ratings wePe collected from 122 teachers at the baﬁﬂn-

-ning of a cours;\inﬁgne of the two languages, Pnd 119 at the

end. No differential effeéﬁs oﬁ‘PrOgramming language on
attitude were’féundr although there ﬁe;g some differences
between the two language groups, and over time. Recommenda-
tions regarding ;eachingiprogramming within teacher-training

prdgrams are given. The use of Peﬁéonal Construct Theory

dﬁ% questionnairg deVelopmeni is déscribed in detail, and

guidelines for the method's use in situations other than the\

one described here are given. | “
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SOMMAIRE
Une méthode d'élaboration de quest10nna1res basée T

sur 1a théorle des constru1ts personnels de Kelly:

-

Une application & la mesure de l'attitude des enseignants
I f

. . /
face aux utilisations peﬁagogiques de 1l'ordinateur
H s / ‘ -
a i /’
Le but de cette\qecﬁerbhe est d'étudier les effets de

e

a

1l'apprentissage de différents’ langages de programmation,

" notamment BASIC at Logo, /sur l'attitude des enseignants face

aux appl1cat10ns pédagoqlques des ordinateurs. Les langages

-

" BASIC et Logo sont les/plus populaires dans le monde de

’ i

1 éducatxon, et on c5 it généralement qu 'ils ont des fonde-
ments phiiosophique7/et techniques bien différents. On sait
que le succés ou lyéchec d'une iﬁnovation dépend en grénde
partie de 1'attitude ées gens envers_cette innovatioh.

Comme ljexpérienée d'un enseignant avec un -langage pendant
!
/

" sa formation peut influencer son attitude vis-d-vis ’

l'ordinateur,/le choix d'un langage de programmation doit

étre fait avéc soin. Non seulement il n'existe pas

rnyire significatif et adapté au contexte. Cette -

~/ﬂ_ i ’ T

d'instrumeﬂt de mesure, K valable des attitudes, mais encore,
les proéééures_établiee de développement de tels instruments

sont elles-mémes sujettes au biais et 3 la subjectivité de
/ ‘ ’

W k )
. 1'expérimentateur. Dans cette recherche on a cherché &

./ ,
déveliopper une méthode griginale, basée.suré& ,théorie des

con‘truits personnels de Kelly, pour produirfe’ un question-

¥ -~



méthode permet au chercheur de'développéi un instrument de
recueil de doﬁnées) qui est basé sur des construits élaborés

4

par’ un échant}llon dg‘lﬁ populationﬁcib;e;~ Une étude.sur le
terrain, portant sur les éttitudes des eqseignants vig-3-vis
de quinze utilishtiéﬁs‘différentes'de 1'ordinateu;. a été.
céndiute aﬁérép de 122 enseignants au début d'un cours sur
un des deux langages,'et 119 aprés huit semaines. Les
résﬁlﬁéts n'ont montré aucune différence significative at-
tribuable & l'ébprentissage de l"un;sghl'autre des deux
langages chdisih, bien qu'il y ait éu-des différences eﬁtre
les deux groupes au départ. Dés différences entre le test
administré au début des cours{ et ce;di administré¢ aprés,
sont égaiement apparues dans l'egsemble des deux groupes.
Le'cheréheur tire\de l'étude des recommendaﬁions sur la for-
;ation i l'apprehtiésage d‘un langage pér les enaeigAants.
I£ décrit en dédtail l'utilisation de la théorie des con-
struits personnels de Kelly poﬁr le dévzloppement G‘un)
questionnaire; ainsi‘qué des lignes directrices pour
i'application.dans des situations diffé;entes de celle de

son application ici. .



ACKNOWLEDGEMENTS

o

> -

.Acknowlédgemepts, though not easy, are certainly the
most pleasant part of a diésertatién to write. Expresafng
heartfelt thanks without appearing eitﬁerimaudlin.or per- -
functorf is difficult, but I hope not impossible.

Thaﬁks must go to Peter Burpee, director of the Educa-
tionél Media Prqﬁﬁam at McGill University, and the other
faculty, staff and students who participated in th!/study.
o ’Fellowsﬁips from the Social Sciences and Humanitiés
Research Coﬁncil of Canada and Concordia University helped
keep the wclf from the door during much of my doctoral
studies. ‘ |

A genera; thank-you for\horal support must go to my
sister, Lise, whose stream of cards and letters helped to
keép me going. ' ‘ .

Mildred Shaw offered guidance in'interpreting the.
results of the pilot data, and encouragement in pursuing the
project as a whole.

Gary Boyd provided intellectual challenges as well as
conétructive suggestions-~I wish to thank him for both. '
Jesus Vazqﬁez—Abad\w§s not only. instrumental in all phases .
of data analysis, but struggled wfth’mg through the concep-
tual and other tangles' I found myself in, inspired me to

fight on,'and helped me to succeed.

vii

e~

E 1Y



Lk
- . . .

o, © . 4 . - i \
T My Asuper&xso;. éichaf,;l'écriiia, a‘g;ain‘ sﬁt;ﬁed.l_mi‘a dedica~- -
tion to hi; st'udmllt;s ana to his profes:'livbh. Hilékhalp was |
indispef:sable ﬁhroughout ny entiré doctoral’ brog‘fanhe. vHe .
played the roie of s'upervinor admirably and served as a,"‘ '

model of what 'a professor shcuid be. For all this, I thank

NN (\ 4' N
‘thim. | .
N ) : a
g i -
u . ,} - \
o - e
\
LRW
.
»
. N - 5
) A - “‘s
L,
Al
~ ("').
LY
.
R
B R
- 7
i L
’ .
. ;
.
.
.
~ o "
.
@,
.
-
1
“
. -
. « .
t
s
.
lh . 3
L . ]
.
. <
. \ ,
I3 »
B
..
viil 7
b} ‘1
.




‘
’
b
t
o i
M '
PR

Ve
-
@
-
B
.
ey

- w -
\ o . ..mu.v i
. f - ) e . .
. N
\ - . ’ ~ - .
. . \
f - - °
+ -
‘e
) - .
N | o]
N Q
. o . .
_ YR
: o ®
- m n .
<. - el
R P X
o =4
. . o
S o )
. 0 - N
' . 1l
" - > @ |
P e o
. o]
| =] 4
: . ] [}
- B
B . Tw
L -M ‘S
' . L] .
. , o X -
; T . O '
.o ’ ,/ff/ E -
R v .
~ - A////h
. - ) " B -
e g : ,
- .. ..N.r -
N \ S -
e _ squ .
~ T
) o
PN .
RACE S IO SPEVOIR R Ve ST
: . . a5
« '\

.




i o R | s .(‘ 4 tt
. . ) A . . E
) RO " TABYE OF cgbﬁ‘rgu'rs
” * , f
o CHAPTER 13 INTRODUCTION \-u v v o i eyw o ol
- * CHAPTER 2:—RATIONALE AND LITERA‘I‘HRE anmw e
. Implemgntat1on Strategies . .. . . . . . 1ﬁ.
;:9 - The Un1ted K1ngdom e .4. : P e s e e
' Quebec e e e e e L. e e e
: o The PtQpess,of.Change e e e e e e
: The objec; of study .~ . . . . . v .
'%f~,' ’ L Computers in educatiob: innovation or change
é . T - ‘Factora°pto ANd CON .+ o v e e e e
. ifi lir B ' Why Choase A£titude?' e e e } e e e e
. o © Attitude definition .. . . . v o4 4. .
2 t;.“:‘ ) ;' The introduction of change . . . . i‘. .
S Implications for-educaéionai teéhnolog;sts .
i i ' Teacher Training Curricula . « « « « & « «'s .
' " BT Sofi‘systems e e e e e v e e e e e e e S
Do - " The R;seérﬁh'duesﬁion e e e e e e e e
; ; L . computer 1anguaggs‘. P .’./. ;'; ..
. . Logo,&s.vﬁASIC e . e e N
. ’ | Design compariéon e e e e e e s e e e e
o A cybe£netic~perspectivé e e e e e e e e
;ﬂ The Logo ph;iosophy v e s . ._J e e e
’ BASIC--pragmatism not phllosophy R . .
- Attltude Measurement T L
' Existing 8cales < . « « 2 e v s b are ol .
' ' 'Mgthbds}pf measurement . ; . .lL'. el e
' o X L
S
N

14

16

17

18

19 .

22 |

23

25

26

- 27

28 .

28

31
31
33
35,
35
36



v

The Question of Differential Effects

" The Necessity for a.Néw Technique

Personal Construct Théor; PPN
.Repertory. Gkid Technique .‘.'.-;_g
Griﬁ ana1ysis ‘;.. P

. ffEiicited vs. prp&ided constructs: .
.Problems with a’n;w téchniqgé .
CHAPTER 3: METHOD .« « « » + + -« « &
Subjécts dnd_pegign e » e« e 6 e ;
6uéa;iohn;ire pevelopment . } e e e
Element Select’ion .‘, RPN

. Conatruct-Elicitation . . . . c e e
Construct.Aﬁalysis .I. R e
“Pilot Test . . . . .. R
Pilot-Version Evalua;ion R .lr
Construct elimination . . . . . .
Revised Version . « . & + « &+ o s o o
‘Procedureg; R ..
CHAPTER 4: RESULTS AND DISQUSSION .« .
. 1: Fielf Test of Teacher Attitudes ..
" pata Processing . .. e e e e
Repeaters vs. Non-fepeateré o o 4 e e

. .Missing data . . . . . Ce e e

.. BASIC vs. Lo‘go e e e .
;Descriptién of the Sample . . . . . .

we

@

46

'-49

40
40

45

48 °

9
50 "
55
58 o

62 | :

63

65

65

69 L

69

70 ‘

n ' -
73 ‘

76

"77 . o

Language as a Significant Main Effect
Computer literacy . . e e e e

Word Processing . « « « + o« & ¢ o

Xi | .

80 S 4



D P

O

.o

R

g

o ’
A - ,

Programming . -',” L .' s s 2 e p e

wl
GraphiCB « v ¢ v v 4 & 4 4 o s e 4 e e e e
N b} .
Computer managed instruction . . . . . . , .
‘ . LY

Administration as a’Significant Main Effect . ..

. Artificial intelligence . . . . . .. . . .

Computer managed instruction . . . . . . . .

Programming . .« « « « o « « o & o o« o o o 4

. Elements with No Sigﬁifigfnt Main Effects . . .
Attitude Stﬁbilit;; o+ s e s s e s e s e e e s
IJI: A Method for Questionﬁaire Development . . .
Development Phase « '+ « « o o o o e e e
Technique Seiectipq T P

‘ Appropriateness of the self-report approach
Self-report criteria . ; N e e e
» Criteria for choosing PCT questionnaire . .

> 1

Appropriateness oOf - topic€ . « . + v 4 4 4 .-

A

Appropriateness to question . . . . . .. . .

Who is'thé regsearcher . « « .+ . e e e e
Lﬁgistical cons%derations c 4 e e e e e e

Quéstionnaire Development % « .+ o« « « o« « &+ + 4
1) Element selection . . . . . . . e
2) Construct elicitation ; e e e e e
V- wf s

3) Construct analysis and selection . . . .

U 4) Pilot £eSt . . 4 4 4w h e e e e e e .

5)”giiotfevaluation and revision . . « « .
ResUlts of the Development Phase . . . . . . .
A . .

;Analysié Phase . o « ¢« « o o o o 4 o s 6 o 0 0

.
Questionnaire Assessment . . . . . . . . e

' X1l1

B3 -

83
84
87
88
88
88
92

96

97

97
97
98

198

99 -

99

100

101
102
103

. 103

© 104

104
106
106

108\

108
109

e




" Principal components analyses . . . .

Selected MANOVA comparis6ns s e e e

C %
¢

Miss‘ing'Data . a« . [ ‘e ‘a . « s .
LY

Data AnalysSiB . « « « % « « « o s o & o

. . : Matrix analysis . &+ « + o o « o o o .

Element by element comparisons . . i .

. - M&ssing data .« .« . .4 e e e e e
° o ‘Follow-up analyses . . P .. ...
? ) Geﬁ%?ic Stratey . . . . . T R
' ) Construct verification . . . . . . . .
n . - ‘ Group comparisons . . +: . . b 0 e oo
D CHAPTER 5: CO&CLLSIO§S~AN5 SUGGESTIONS FOR
RESEARCH .+ « 4 & o v o o o o o o o & o b
, o .
ﬁ The Language Debate . . ¢« « + ¢« & & o« o
. BASIC va.lLogo'revisited e s e v e e
o | . ' Other programming languagés for and in
. ' éducation C e e e e e e e e s e e
" ) ) Languages in their educa£ionai:c0ntext
v S jTﬁé Quebec Context . .« . . .« . .'. N

Issues Other than Langdage . . . . . . .

Other Analysis Possibilities . . . . . .

A factor .analytic approach to attitude

-,

Results of dimensionality anarysis . .

e

" A cluster analytical approach . . . .

summary e & o e & & e w.0 o e/ & e » N
' s

REFERENCES + v o ¢ o « o o o. 0o o o o "0 o

s

The PCTHQuestiénnaire Method . . + « « &

109
111

113

115
115

116
117
117
119

119

119

120

120

121

124

- 127

129
133
134

135

136

136

137

138
140



ey v

Table.

Table

Table

Table

Table

‘Table

Table

Table

'Téblg

.
.

31
4:

" LIST OF TABLES

Définitions for Initial Ten Elements . . .
Constructs Used for Pilot Qu;stionnaire . .
Definitions for Additional Elémenéﬁ v e e s
Percentage of Times Constructs ﬂsed\i\. » e

Percentage- of Elements Rated . . % .. . .

- Ratings £for Léhguage as Main Effect . . . .

Ratings for Administration as Main Effect .
Ratings for Elements .with no Significant
EffectB . « « o « ¢« o o o« o v 2 0 e

. f
Number of Factors and Variance Accounted

FOI‘ ‘Adminl l) I N . R I RS B I I ] !

f51
59
61

72 .

74
81
89

o®

110




% ' N
: X o , . N
' " LIST OF APPENDICES
Appendix A: Pilot Version of Questionnaire . . . v . . 157
Appendix B: Comparisons of Element Clusters for
i ' R Individuals who/gompleted Elicited Grids
: . - . and Pilot Version of Questionnaire . . . 172
; -‘.: . Appénaix C: .Principal Component Loadings for Construct
i l . Elimination Process after Pilot Test . . 177
i t Appendix D:A'Fipal Version of Questionnaire , . . . ... 180
; ! Appendix E: Cover Letter for Questionnaire Distri- ,
:' ’butiOl.l - [ L] - L] on;‘a L] L IEIE c‘ . L] . - » 192
1‘ e Appendix F: Principal Component Loadings on Constructsg
. ‘ \ ¢
' , ‘ for Group as a Whole and by Language . . 194
' Appendix G: Results of QANOVAB oq_Selected Constructs. 199
. ' . . R N
> \\\ .o v - ’
5
: . .'
;. . N T——
*
. ;
- BN
: J :
\
k . P N N i{“ -
Yo XV
s '
. ‘.ﬁ:_*«, <

s



P e

b

e e Al Sy
,

Bl

P

CHAPTER 1

INTRODUCTION

Thxs dlssertation hegan with what seemed

beqa very stra1ghtforward question, Dpes the_

) language learnt by teachers follow1ngxcourses

computing affect their attitudes towards uses

ter in education?® Curriculum decisions have

at the time to

‘programming’

in educational ’

4

of the compu~

been and are

being made withqut an answer to this question; it therefore

* geemed 'to be one worth the trouble of answering. From that

point on, however, very few things were straightforward.

Within computer science in general, not just educa-

tional computing, proéramming languages inspire factional

allegiances to rival any partisan ack}vity.

It seemed to

this researcher that there vas a serious danger of respond-

ing to the emotional arguments, or taking rational arguments

out of context. Particular concerns of education had to be

assessed, and emotion tempered with rSason.

Attitude was a loglcal place to

v
\

\

tart, given the aé— \

>

knowledged 1mportance ‘of attitude in any process of inno—

vation or chahge'(aavelock, 1973). After identifying

teacher attitudes towards different uses of microcomputers

in education as the index of determining the influence of

8

programming, the choice of an evaluation technique had to be

made. The debate over qualitaiive vs. quantitative ap-

proaches is not new and will no doubt long continue; they

o

are not, however, necessarily mutually exclusive. Numbers

N\

"
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are uaefu; as they are relatively easy to nanipﬁlate in a
variety of ways. Numbers however, should be keépt in
confext; and the approach takéh.by this rgsearcher is that
"Numbgrs are not the name of this game hug{raﬁher repre- ,

sentational ptructuien that permit functional reasoning,

- however qualitaﬁive it may be.™ (Simon, 1981, p.169)

Having decidéd that any appfégch used would hévé to
maintain meaning while permitting&quantitative evaluafion{
tﬁe'problem of instrument selection was faced. A search for
previously developed instruments revealed that none would be
sensitive to the complexities of micfbcomputera in educa- )
tion. Micr&computers are multi-pgrpoae tools.‘and as such
they may be applied in a variety of'wa&s. It was important,

therefore, to avoid falling into one of two traps: the

first would be to focus on programming, overlooking\ the

.other uses of computers; the second would be not to/be

precise enough, and ask about "educational computing” in

general, without allowing for the differences among the

range of activities possible to be considered. When one
adds to thqéé problems ‘the desire to be sensitive to any

particular concerns that teachers in the province of Quebec

might have, the lack of success in findihg an off-the-shelf

instrdment is not surprising. It became obvious that
meaqu}ement instrument would have to be created before the

question could be answered.

B T
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. which would aid in the.redlization of the goal--Personal /

The creation of attitude questionnaires is an afea that'
is particularly susceptible to personal Bias. Researchers 3

are subject to emotional and psychological limitations which

. conEtrain their role as neutral observera. Formal, objective

guxdellnes, while part of any research process, seemed espe- C )
cxa;ly needed in this area. Howewer, 2fter consulting a . . /
variet} of development guidelines, it seemed tha£ none was | //
able to sakiafy the criteéeria imposed by the problem: how

to maximize the sensitivity to an area such as %oucatlonal

. computing (inherently prone to cultural idiosyncrasies) A //
B ot
-~ , /
while minimizing the possibility of experimenter bias. /
One area did promise both a theory and a technique //
’ /.

Construct Theory with its accompanylng Repertory Grid //
Technique. The operatlonallzatxon of the promise becamé the
focus of ‘attention atlthls‘po1nt. The emphasis of op
search project shif;ed therefore ‘from a simple ano}Qsié of
programming influence to the larger methodologigai issue of
how one effectxvely measures such attitude ch;nges. How-"
ever, adapting an existing technlque to a ngw application is
an activity best contemplated in hindsigot—-it's only per=-
fectly clear, if ever, after the fact. !

The methodologicai component of the study yielded some
surprising technicol problems;—it is quite startling to

realize how easy it is to generate complexity which large

mainframe computers cannot handle. Conceptual_problems wéré

Kl L J
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. less surprising, although more difficult to solve. Problen.

solving has been defined as "representing [the probiemJ 8o

as to make the solution transparent" (Simon, 1981, p.153).

.

In this case, however, the goal was more ambitious, namely

to offer a teprésentation which was not oaly transparent,
‘but genéralizable. A major portion of this diasg?tation,
therefore, documents the circumstances and procedures by
which similar applipations night be guided.

The huestion to be énswered here was a real ‘one, and as

-

with any problem of the real world, unprotected by 'labora- .

tory walls, the complexity of the "system" must be consi-

dered. That is why the discussion following also touches on

. political history as well as psychological theories, on con-

siderations of computer science as well'aa éedagogy. and on
processes of change as well as concept formatibn. The
process described is one of shipbuilding while rowing, and
therefore subject to some pragmatic responses where the
theory might suggest other actions.:The solutions offered
are not presented as finai products which require no further
development; additional reésearch is needed to refine the
tecHnique and smooth out‘thé rough edges, as well as e;blo;e
new aveéues opened up by the work described. However, in

the words of Warren McCulloch, “don't bite my finger--look

'where it's pointing" (cited in Beer, 1978Fr;\ii).

U
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f P ‘ - ' CHAPTER 2

RAT;OBALE AﬁD LITERATURE REYIEW
The fact of computers in education is now commonplace,
and one no longer.needs to be a prophet to predict that cem-
’;‘ ] puters in schools are here to stay. é3§;uters has been a
“ ‘ h,buzzword for well over a decade. Under 'the title "Will the
« K;, - " computer kiii education?”", Hicks {1973} commented, "The com-
~éute§ has become, after sex, ehe most ovexwofkeﬁ symbol in
North America.” (p. 886) As long ago as 1975, in bre-
micro days, the Dlrector of the National Development Pro- . ‘
gramme in Computer Assxsted Learnlng confldentl; asserted |
thqt “Computers 1n-educatlon are here ,to stay." (Hooper, -
19%5) p.79)‘ That’computerS?wfll beg an imgoreant newcomer is
reflected in a 1983 talk by Herbert sieon, given et é‘ebﬁ—
7. ference entiﬁ}ea "Combuters in.Educaeionz Realizing the . . L

[

Potential”.

Nobody really needs eonvincing these degs thet the

computer is an inncvation of more xhen.ordinary -

magnitude, a ene-in-severalfcenturies i;novation

and not a one-in—a-ceniury innovation or a one-in- - ' fi‘

N ’ ( ten-years innovation or one of those instant . v

-gv revolutions that are announced every day in the ~.-' *
pape;s or ‘on televzsloh. It is an event of major L

. magnitude. {Simon, 1983, p.37) \' 4 ' 3’“
.The speciflc changes that computers w1ll effect w1th1n

educatlon, however, are not 8o clearcut. In educatlonh



~

' various political, finéng}al. and economic woes that have

‘that computer science should be added as a "fourth R" to

‘ 1
. . \
/ o

jamong other sectors, we are still in the “horseless .

carriage” stage where computers are being used by and large

to do thingS‘thét we have always done, such as drill and

gfactice, only better or faster or cheaper (Simon, 1983). "'\
This “horseless carriyge" has been émbraced by many ' .
with ghé hope that it will help in soﬁe way to solve the
T
been plaguing society in general and schools in particular.
In the United States, the 1983 report of the Natiogal Com-

mission on Excellence in Education, A Nation at Risk, made

headlines with its8 claim that the American educational sys- ‘
tej might have been viewed as an act of war if it had been
imqosed upon the United Stath by an unfriendly foreign

power. One of the recommendations of this commission was

‘reading, ‘riting, and ‘rithmetic.

| The‘govérﬂment of Quebec, faced with the challenge of
the new technoiogies, has similarly declared that it was the
role of the educational sy;tem to lead tﬁe way by incor-
poratirng microéomp&ters into ‘the schools (Ministére de
1'Education du Québec, 1983). .

E@itorials in popular magazines have heralded personal
computihg as causing éhanges fmore profound‘than those \ ‘ .
brought about by spacecraft, airplanes, or autoﬁobiles.

While the latter amplify the potential of the [human],bﬁdy,

bersonal computing amplifies the potential, and thus_the



poﬁef, of the mind" (Lyndon, 1982, p.5). Berg and Bramble -

(1983) claim that microcomputers will play'a major role in
‘ ' t

the "transformation" "of public education. ;

‘ . -
- At the same time, however, othgrs were admitting that

"although in education we dre beginning to apgreciaté the

variety of uses for microcomputers,... we are é,loquray
from discovering what the? do best" (Phillips, 1932:’§7k§).'
In a paper p;esenteq ?t the Bt?tish Computer Assisted,Leérn-
‘}ng 83 conference, Alfred Bork, whfle acknowledging that
computers would be widely used in educat{gn, openly éues—

1

tioned the assumption that this ‘use would necessarily lead

to a better educational system (Bork, 1984). /
)That computers'will have an impact on educdiion is cer-
tainly clear. However, it is also clear that neither the
| direction nor thHe intensity of the impact is knowp. qnd the

formulation of precise responses is therefore difficult.

Implemengffion Strategies

Different governments around the world have responded
to the fact of microcomputers in d;gferent ways, as could
be expected. ‘Aq Dubreuil (1982) points’out, “chaquelpays a
ses traditions scolaires et sa culture propre. Il serait
dangereux de transposer sans modification, les politiques
aaoptées par [France. and.the United Kingdom]." (p.4) o N
Rushby, James and Andersop (1981) identify three kinds of

pressure which influence the development of computer-based

learning: political, technological, and educational. As
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they explain:
The pressures vary from country to country. Difﬁi
ferent national educational systenms presgnt\dif—
ferent educational needs, and‘diff;rent'national‘
perceptiohs of the roles and importance of edu-
ca;ion‘and computers have influenced the level, and
the means, of funding computer-based learning.
Perhaps'the most internationally uniform pressures BRI
are the conaeduéﬁggg of technological development,
but even here historical differences in the evolu-~ .,

tion of coﬁputer science have left their mark. o~

(p. 72). T .

Abcordihg to their analysis of the development of_computei-'

based learning in continental Europe, the educational issues

\involved in this process are those which to date have had

the least impact on practice. Decisions ténd to be taken

for "hé;d poiitical and financi&l reasons” (p.78). A
* What are the implications of this? Simply that we musé 4

expect government poliéies to have<;§bpriorities goals other

than ”meiely? improving the quality of education. Strate-

gies for at least coping, or at best satisficing (Simon,

1981), ére being developed by many governments in response

to localkpressures. The fact that the pressures will vary

from'p}ace to place does not mean that we may not learn from

" the mistakes and successes of others, bu£ only that strate;

gies must be developed "locally" (with the definition of lo-

~
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cal shrinking and expanding depending on poﬁer structures).

The United Kingdom. The examplg“oﬁ\fhe United Kingdom
shows clearly the politic&l nature of the "microcompu- |
terizing”™ of education. The first major effort ‘at
"computerizing" education, the qationa{*ﬁevelopment
Programme in Computer Assisted Learning, ran in theybre—
micro era frém 1973 to 1977 with the twin goal of promoting.
the institutionalization and transferability of Compuéer
Assisted Learning and Computer Managed Learning in education ’
in Britain (Hooper, 1977). 7Fhe roots of the program can be
traced to 1567, when the National Council for Educatidpal
Technology set up a Workiné Party whose mandate was as
follows. - |

1) to incéstigate the potential role of the com-

puter as a component of educational and training

systems in the United Kingdom, taking into account

as necessary experience and trends in other

countries.

2) to outline a sygtematib,programme of applied re-

search and development yhich it would be desirable =~ g

to encourage in this country, aimed at exploiting

the computer to tbg best advantage in education and

training. (NCET,'1969, p'2)~. |

fﬁeée aims sound relatfvely modest, simply concerned
with seeing if computers could help éomehow in improving

<

education and training. Compare these with the Micro- . !

LS
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/félectronics Education Programme, which began in 1981 with a

flve-year mandate.

”

The aim of the Programme is to help schools to‘

prepare ch1ldren for lifé in a society in which
_devices and systems. based on microa;eqtronics ane"
« commonplace and pervasive. These technologies are

likely.to alta; the relatidnahipa between one in-

3

dividual and another and between individuals and

their work; and people will need to be.aware that

-~ o

' A
the speed of change is atcelerating and that their

future careers may weLl include many retraining

stages as they adjust to new technological

development. (DES, 1981, p.1)
Tne quality of education per se had certainly taken a\back
seat to more'far~reaching concerns. The roots of MEP,
rather than atemmxng from the educatlonal communzty,
sprouted}érom the political brouhaha created by the March
1978 screenlng of ‘a BBC documentary "Now the leps are Down
(Goldwyn, 1981). ‘ .

Quebec. The government of Quebec responded similarly

L P,“;Q_thg.ngwMtachnoldgyﬁwith\itanemhraqing_of "le virage oo

technologique", translated roughly as "the technology con-'

’

version" (M1n1stére de Communication du Québec, 1982). What

"

was being converted under this vision was not ‘the tech-'
nology, but rather the whole of Quebec society.

Y

7.2’. . - -
u¢%/ L'évolution.de la technologie dans le domaine de

‘ea
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r' B f'%hformatique, particuliérément depﬁis’l'éssor de . :
. o ‘1a m{Cro;infprmatique; plé%e notre société eﬁ

w,} a ‘ " situation de mutation profonde. Nous pressentons,’
.. , | " avec bien d'autres, que.ces nouvelles technolgies

‘: S 'aﬁront des répercussions culturelles, socialeé.et " \

i - éconémiques trés importantes....Ces transfor-

. : ~

méiione; dont les effets se font déjad sentir dans ' /:

beaucoup de secteurs d'activité, forcent toute .

PR

3 s . société & refaire ses choix et i réviser ses T

d riorités. C'est pourquoi le gouvernement du
. P P us

FEPPUINE SR S

Québec a décidé dejprenére résolument le "virage

o3 <. technologique” et, 3 cette fin, a convenu de . <

-t

. ' réorienter ceﬁtaines de ses politiques et de mettre
. 4 ‘ L *  en oeuvre des actions approprid¢es. (Ministére de

1'Education du Québec, 1983, p.1)

¢ ~ R The Pioposition‘deldéveloppement, released by the Ministry

3 : of Educdtion in 1983, had a similar goal to that of the MEP

~1in Britain, namely training and.educgting (the meaning of ~—~— ——— ——
the_Frenéh'Qerb former encompasses the two Englishiwordsh
students to function in a conputeiized society. The.initial
\“‘,~"ﬁl‘,“plaguqaé presented more as a working paper than a finished
| documeniq with féedback being actively so%icited by the Min- -
v : 1// ‘istry with a view %o releasing a revised .version in December -
;484. This period of consultation did not mean-that noth-

ing was going to be happening in the meantime, however.

5

~ I ¢
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Tihe ﬁgs seen to be of the essence, and immediate actiﬁn was‘
requlred if Quebec was*not 901ng to fall seriously béhind.

Meme si ces contraintes ne. nous rendent ‘pas la

: tSche,fac11e, il faut nous rendre a 1' gvidence: ‘

nous ﬁ'avoﬁs guére le choix. Néue devons agir,

dans ce do;sier,-dés cette année, sous peine d'un

retard sé;ieux.'"Certains, plﬁs alarmistes{ nous ‘en

font meme déjé le reproche. (Mlnlstére de

l Educatlon du Québec, 1983, p.3)

It is not clear of whom we were in/danger of falling

¢

beh1nd, but the threat was enough to loosen pursestrlngs.

With this proposal came money--thrge million dollars were

allocated for the 1983-84 year and '$22.2 million for 1984-85

(Ministére de 1'Education du Québec, 1985). This money was.

intended for hardware purchases, software production, cur-

riculum development, and teacher training.
The scenario of COmpuperé in education is being played

out  in ﬁany venues, with many variations on the scripts. It

is clear -that there are ‘many players 1n thls game, and that

e
——

.the game changes dependlng ‘on” the location. Despite the
fact that there are certainly underlying commonalities be- -

tween different implementationestrategies and contexts, our
. ' ' #
' specific concerns must be with one set of players and one

s

spec1fic game s0-that we may gain insights into a process of:
change, 1nsights which will allow us to make useful and
/R

) : -
relevant recommendations for action. :

- TP
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The Process of Change Wt

»
4 Y

The object of study. With any process.of change, it is

imgortant to identify the actors in the affected system
' '(Havelock, 1973). 1In light of our discussion above, the
affected system of specific interest is limited to the.

‘publicly-funded compulsory education-systed\in Quebec,: par-

ticularly. the English sector. This is comprised of govern-.

. . l
.ment ministries, funding agencies, school boards, parent

_ groups, students, ‘and teachers.

Any one of these groups could be the object of study,
as eabﬁ is an integral pa£tlof the “;ystem“. Why then
choose teachers? Teachersikre ke¥ componeﬁts of any goverﬁ4
mentally—iﬁitiated change pgoceés as tﬁéy/afe in a position
of belng able to support or sabotage change. Teachers are .
the ones faced. w1th the machines in thelr classes and

. schools, and they constitute the front~line in the integra-
tion of computers into the curriculum. Te;chers\représent a

—ﬂrelatively homogeneous'groug'in terms of education and so-
cial class,,factors whléh may be expected to influence reac-
tions to changeés of. the kind under study (Rogers,1983)
Also,,teachers may be 1nfly;nced through both pre-service
and. in-service trainlng programs. This means that there is
a mechanlsm—whlch mggffaq1litate the incorporation of re-
séa;ch'reEE;;s/{ﬁzgrthe:eystem{ For these reasons, the
focus' of this research involved putting teachers under the .

qutlight. ~

1Y

<
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Computers in education: innovatfon or changgigfﬂli
A ¢ s

though the terms change and innovation are often used

interchangeably, there is an important distinction to be
{ * pade. Change is any alteration §f the status quo whereas
innovation is a planned altefaéion.' Changes can be positave
or negati@e, wheréag innovations are assumed implicitly to
be posiiivé, at least to those who propdse or implement tﬁbﬁ\
’ . (Bennis, Benne, Chiq & Corey, 1976; Havelock, 1973). It is
| important to realize éhat‘what is new is what is Perceived
to be new, rather than whai is objéctivély new. In summ;2y.
"an ipnovation is an idea, ob;ect, or. practxce percelved as
new by.an 1ndiv1dual ox individuals, which is intended to
bring about-improvement in relgtxon to de51red object1ves,
which‘gs fundamental in hature and which is planned‘and .
deliberate." (Rogers & ShOemaker,~1971. P- 4)
The haphazard nature of the usually éraas-roots 1ntro—
\\‘duction of computers into educatxon precludes the1r claas-
ilﬁicatxon as solely planned intervention. Although coor-
,dinated planning. of the kind implied by the term innovation
_is now underway, in most casés, gqvernmenté'have come in
sqmewhag after the fact, with Quebec being no exception.-
l - / La propositioq_dé développement de la m}crof
informatiq;é n'est.pas présentég aux réseaux’
é'enseignement da Qﬁébec au moﬁept zéro de leur ap~-
p;opriat;on de l'ofdiﬁateur. Au contraire, dex

. nombreuses actions entreprises dans les institu- .

’ .
.7 . 1
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tions depuis une dizaine d'années ont'perhia
”

.d'appuyer la proposition sur des résultats déja .

- acquis. (Dubuc, 1983, p.456) S
* ¥

“ 3 (3 . L3 J .
Another difficulty in classifying computers in educa-
tion as an innovation in the strict sense of the word is "the
definition of the educational system. Even though one com-

monly,talks of the "educational system", the fuzziness of

the boundaries and lack of system integrity belies any at-

t

'tempt to approach major changes throughout the "educational

system" with the same ideas of coﬁtrol as are assumed by Ehé
iﬁnovationjli;etature, which refeﬁé(éo inﬁdvationé as being
planned and controlled in relatively well-defined organiza-
tional systems.

As Emmanuel Mesthane summarizes in his introduction to

Run, Computer, Run, an early attempt to analyze and pfedict

tﬁé impact of computers in eéducation:

Cannot systems analysis contribute at ieaét as much
to gducational policy as it has to oué [U.5.] na-
tional sechity policy? Perhaps, but considey the °
staggeringly érea;er complexity of the educational
“system." It comprehends the pupils, the teacher,
the principal, the parents, the school board, city
nall, the taxpayer, the foLndatiqna, and the
féderal governmenﬁ, all of whom have different

. ideas about the prop;r‘ends of edpéation. This is

-

not to mention the neighborhood bookie, television,

- -

[N

.

=
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comic books, the local drug trafficker. Selective :
Service, the professions and disciplines, the hit o :

parade, the nation's foreign policy, the Urban

i

League, and the John Birch Society, which must also

be taken into account at some point.. It is an ex-
traordinarily complex system, and the technidhés
have yet to be developed that can subje;\ it to-a
gendinely’exhéustive systems analysis. t;éﬁthane -
in Oettinger, 1969, pp. viii-ix) i

Factors pro and con. Factors influencing the| success

or failure of com?uterSVin education are numerous. ﬁXCept

for modern—d?y Luddites, a place for computers %p ociety

has been accépted, although .the extent and form of[thatxrole :

is still evolging. The concept of computer liter;cy is

large, and has\Péen.linked to the problem of quantitative ' o

literacy (Simon\ 1983). While computer literacy méy'be sub;

sumed .under quantitative literacy, computers may also

provide part of the solution to a problem that they -did not

create, énly exacerbated. "The computer may give us a means

for opening the dorld of technology to large numbers of ' -

people who, for good reasons or bad, would not havelit

opened to them by the calculus or by other ‘classical

maphem?tics,” (Simon, 1983, p.46.) . ,U , . : ' ":
XPese factors and many more“afe operating‘iﬁ the com-

- plex process of integrating micgocomgutera in gdhools. ‘This

. ! .
 is not an example of a controllablé innovation, but neither

)
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is it a runaway train.  One fact which distinguishes the

" fact of computers in education from previous “innovations"

is the societal ﬁatufe.of the driving force behind their
introduction into the schoo}a.' One cowuld even argﬁe that

most of the pressure for their introduction has come from
outside education,~namely-from the computer m&nufactu ers. ~
This is clearly, therefore, not an innovatjion in thé strict
sense of the word, but rather a change.q %;\:;:; process of
change, individual teachers, administraéﬁrs, and governmeqt

agents may perceive their actions as coﬁtrdlling the intro-

' duction of computers into education. Given the acknowledged

importance of participants' perceptions in the process,of

change, the perceptions of different groups of actors is im- °

. portant to assess and evaluate. What and how teachers think

about different ways of using computers will‘influéﬁce, to
some extent, how computers are used. Therefore, even though
at times the challenge of reaeérchinq the introduction of  °
computers in education seems overwhelming, we should not

throw up our hands in digmay, but we must carefuiiy identjfy
one dépect of the problem and focus oucﬁhat if usefu;‘in—"

‘'sights are to result.

*’l .

7
The aspect choren for the presént research was teacher
attitudes toqérds thé_use of computers in‘educa@ian. This .
éncompéssgs'moke than programming gég'gg; as will be dié-'~a'
. cussed .in the Method ;ectiod. a total of 15 different impor-~
' ’ o oy
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‘tant uses of computers in education were identified for

study. Why attitude? The attitude of participants to an

)

1nn0vatxon is a cr1t1¢al component 'in the success or %§11ure
hd

of the specxfxc innovation” (Havelock, 1973). As Shaw
Wright (19673~p6iht out, attitudes "significantly influence
man's responses to cultural pro@ucts, to other peraons,‘and
to groups of persons” (p.1). And as Rogers and Shoemakér
{(1971) phrase it, ”Likf/geaut?, innovations [in the strfct
sense of:the term as-Enherently positivé] exist only in the
eye of the beholder. And it is the beholder's perceptidns
which influence the beholder's behavior.! (p.138) With

education, the rble of the teacher is central; As Entwistie

-——

and Nisbet (1972) state: “Only if the teachers believe in

the change is it likely to have ‘any real effect." (p.328)
And Stevens {1980) concurs: "“computers will not be used

productively in education unless teachers have positive at-—

:tltudes toward them and believe computers to be viable in-

structzonal tcols” (p. 230)

Attitude defihition.'\ggirclassic definition of

attitude . (Allport, 1935 as cited in McGuire, 1971) is that

it is a mental and neural state of readiness. to. respond, or-

ganized through experience, exerting a directive and/or

dynamic influence on behavior. Smith, Bruner, and White

(1956) consider "an attitude to be a predisposition to

experience, to be notivated with respect to and to respond

to a class of objects in a certain way" (p.7). This sup-

[ . .

*

A



R VNI

197
Iports the definition by Cardno (%955, cited in Shaw &
Wright, 1967, p.2) that fattitudé entails an existing
predisposition to respond to social objects which, in inter-
action with sitgational and other dispositional variables,
éﬁides aﬁd directs the overt behavior of the individual®.
Osgood, Suci and Tannenbaum (1§70) summa;ize the major
properties of attituae/gp Which there are geﬁeral consensus;
cFinstly,lattiLudeé ;;é learned and implicit. Secondly, thé}

R , .

. are predispositions to evaluative responses. . Thirdly, at-
titudes have both direction and intensity. Rogers (1983),
among:others,.includes the concept of stability; i.e. "a
relatively enduring organjzation of an individual's beliefs
about an object that predisposes his or hér qctionsd'(p.;69)
The word predisposition is one that recurs in all discusb‘
sioné ot at;itudes; no-one claims that attitude causes
action, but that the twg tend to vary together.

| As with any intangiblé intervening varigble. an opera-
tional definition of attitude is a person'sarespopse on a
given measurement instrument. This is why the nature of the
development of the inst:pmént ja of such imporfance.

The introduction of change. Bennis, Benne and Chin

" {1969) offer three models for introducing changé into organ=-’
izations: 1) power-coercive; 2) em;irical—ratibnal: and .

3) normative-re-educative. The first ?ﬁpiies the applica- -
tion‘qi some form of power, usually political or economic,

by those with greater power on those with lesser. Those
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with lesaer‘pqwer must £hen cdmply'with‘the wishes of fhose
exerciéing the power or face some form of sanctioh or
penalty. The second, empirical-rational, has as its under-
. }ying‘assumption.that humans are rational and‘movéd by self- i
interést."Therefore.'once the advantages of a given innova-
tion are explained ahd/or demonstrated, change will auto-
maticil;y follow. The third moéel. normativg-rg—educatiQe .
_ adds anoéher as;umpt&on to that of the empiric;I-rational,'
namely that ;patterné of 'actions and practice are supported
by sociocult&}al norms and by comﬁitments on the part of in-
,dividué}slto theée norma: Sociocultural norms are supported
by.thé attitude and value syategs of ind}viduals—-ﬁorm&tive
‘outlooks which gﬁdergird theii commitments." (Chin & Benne,
* 1976, p.23) The‘empirical-rational modgl‘is associated with
" the views of Eiasgical‘liberalism and the Enlightenment, Qnd -
‘ te;ies‘bn the dissemination of knowledge as its main fool.:
Pawer-qoerciQe models of change "seek'to:massjpo;itical and
- economic power behind the change goals'which the sf;ategists
of change ﬁave decided are desirable" {(Chin & Benne, 1976,
p.40). Both of these ;pproaches‘have been invoked in the
introduction of micfoébmputers in Quebec' Bchools with the
gpvernﬁent‘s‘Prggoaftion de développement putting'iéa wgigﬁtl

{
behind the process with money for equipment,. curriculum

. changes, and teacher training. However, in education, given

the importance of individual teachers, coercion alone is .not

o

effectivq'and the empirical-rational model works slowly
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(Chin & Benne, 1976). What must be recognized is thé“impér-‘
- - N ' N “)\Y‘
S \,//fftance/ég noncognitive determinants of behaviour. For the ~d
//T PR ‘ L U . 2
, individual, these noncogriitive components are important in-

4

fluences on behavioural éhaqges, albeit not the sole deter-

i
\

~'{ v minants.
o o , . ,Rogers {1983) outlines a five-stage‘inno‘ltion—decision
process: knowledge, persuasion, decision, implementation,

and confirmation. Thg'knqwledge stage begins when the in-

B
n e ey e

dividual is exposed to an innovation and gains a limited

understanding of it. The formation of a favourable or un-

P LR Rt

favourable attitude towards the innovatioﬁ occurs inp the -
persuasion stage. Whether to adopt, or rejectrthe innovation-
ié decided at'the decision stage, and at the point when the
innovation is actuélly put to use, one is in the implementée
tion stage. Contrary to what one might think, though, the
implementation. stage is not the endpoint .in the process; the
individual continues to seek knowledge tolreconfirm hér or

. , 4:~ "his actions, and may, in some cases, reverse an earlier

‘ decision in the fifth stégé{_cqnfirmétion.

For both Bennis and Chin, and Rogers, then, attitudes
are an important factor té be considered in the process of
‘cﬁange. 'According to Rogers (1983), “Attitudes toward an
innovation, thereﬁore;‘frequently intervene between the
knowledge and decision func?ions. In othér words, thé '
individual's att;tudés or beliefs about the innovation ﬁave

much to. say about his passage through the ippovatiOn deci-

»

&



sion process." (p.léQ) Even after having passed through
theodecision phase, though, attitudes confinue to play an
important role. The .confirmation stage,is'another key
attituéinal‘junctqre. In other words, even though pgoplé
nay have adopted an initial positive sténce, subsegquent ex-
periences may affect their final decision.

¥

“qulicationa for educational ‘technologists. What are -

« ¢

the imp{}CStions of these models for educational techno-

log?ﬁgg? Given Ege compiexity of the process, we cannot
ignore the problem of teachers adaptin§ to change. What we
must do' is fdentify where in this process we may have an
impact; and focus our attention there: In that teaéﬁers are
flocking to courses in educational computing, it behooves us
as educational tecﬁnologists tb‘considér the appropriatenéss
and effectiveness of the various teacher training curricula
they are being oféered.

The experience that teachers have in their early com-
puter courses will be instrhmental in shaping attitudes and
aiding a successful intggration of cémpuﬁers into education.
‘As Shaw and Wright (1967) report, "attitudes are learned,
rathér than being .innate or a result of consgit;tional
" development and ;aturation" (p.8). 1f éttitudea afe
learned, the knoﬁledge that an individual received could be
expected to influenqe the attitude formed. Where an in-

dividual seeks information, what messages are received, and

how those messages are interpreted willsinfluence attitude

I



" position of being able t

(Rogers, 1983). It seems
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that we are in the unusual"

then,
N . ]
do something ﬁ;actical and useful
w1th1n the context of teacher educatlon.§§ ere are real
questions to be asked, and researched énswers can provide °
concrete recommendations to those involved in designing
programs for those requesting them. As Evans (1979) pre-
dicted, "the first maniféstation of [the growing social

awareness] will be a rush of interest in learning about

computers. People will feel the need to be informed and

. they will go wherever they can to get this information."

(p.104) Currenfly, all Quebec universitiea:%mx one are of-
fering courses and/or programs at both the undergraduate and -
graduate levels on various aspects of educational computing.

But What are we teaching, and more importantly, why?

Teacher Training. Curricula

Suggestgd curricula(for teacher training in éducatdbnal
computing abound (e.g., Bitter & Wells, 1982; Brebner, .1983:
Dennis, 1979: Poirot, Tayiog & Powell, 1981; Rewitsch,
1981; and Rushby, 1981), but little empirical evidence ex-
ists as to the effect§ of various curriculum decisions. For
éxample, most suggestéd curricula include a programming
element, even though there is a range of eXpertlse deemed
necéssary. RpcommendaLlons for the programming language

e;ther specify “a high-level .language", ‘or recommend BASIC -

éolely on the grounds that that is what most educational

, /
-goftware is written in, or Logo because it's the "obvious™
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languagévfdk education. However, there have been no re~

o

bt

\ N . i
searched ‘assessments of :the effects of different language

choices on teacher attitudes. This gap would not be so im-

portant if there were general satisfaction with the level of”

teacher training. However, this is clearly not the casge as
many authors bemoan‘the paucity of good teacher education

programs (CEQ, 1985; Dennis, 1978, 1979; Dichgrson‘&

'oe

Pritchard, 1981; IFIP, 1972; Milnexr, 1975, 1979; Molnar,
1980; and Poirot et al., '1981).
- Clearly, it would be helpful to research various ef-

~N
fects of different curriculum decisions. As Cohen and

Manio; (1?805 point out, most educational research methoés
are descriptive; they do not manipulate events, rather they
describe gn& interpret what is. 'Descriptive or developmen-
tal studies are hecessary in that they are the only way to
identify componenis of situations‘wﬁere "traditional” ex- ‘
perimental re%uirements for control are inapprOpriate or
impossible. For educatibnalltechnolog§ research, tﬂg
problems ofhexperimenta; research are compoﬁnded éy tbe fact
that the target population is usually in the real-world, un~
like traditional educétiOnal, psychological, or educational\
psychology studies. Our laboratory is usually the natural
environment, and manipulaiioﬁs|which ieméVe the possibilit&
°of assesgiqg actual change and learning are undesirable. As

such, we must try as often as possible to conduct our re-'

search in the natural énvirénmentf "Et si posgible, il faut

\

» v h .o !
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tviter les situations de laboratoire. Il faut leur préférer
le cadre naturel.” (Bordeleau, 1983, p.277)

Sthhsystems. As we are dealing with so-called “soft

' 3
- systems", research methqu which recognize the important -

+ distinctions between natural. designed physical, and

deslgned abstract systems on the one hand and human act1v1ty
systems on the other must be used (Checkland, 1981) A
human aqt;v1ty system is defined as "a notional Eurgosive
systeém which expresses some Eurgosefdl human activity,
activity which could in principle be found in the real
world" (Checkland.:198l;~p§314). ' The concept of human ac-
tivity system as defined By Checkland is useful, tﬁo&éh |

1

“complex. - : o

-

The concept human activity system is crucially dif-

ferent from the concepts of natural and desiéned'm
.systems. These latter, once‘;hey are manifest,

‘could riot be other than they are', but human ac-

t1v1ty systems can be manifest only as’ perceptlons

by human act?rs who are free to attrlbute meanlng

to What they perceive. There will thus never be a:‘
’ single‘(thtable) account of a human activity '

system, -only a set of possible accounts all valid

accordifg to particular Weltanschauungen.
- (Checkland, 1981, p.14)
Given this possibility to be other than what they

kaie, we may "aspire to design, .modify, affect or improve
S T A ‘ .

#

e



(i.e. ‘engineer') what we perceive as human activity

‘systems, i.e. sets of purposeful human activities" .

(Checkland, 1981, p.l14). In-order that any attempts to

"engineer" the system under consideration be based on

]

ho:e than gut. feeling, iﬁtuition, or the sales pitch of
a local representative, it is crucial that we first know
where we are. The first siép in the area of teacher at-

titudes must be to describe the situation, and explore . o
‘ . S :

¢ possible reiationships between variables identified as

of interest (for reasons both theoretical and prégmatic,

we can. change whgt programming language we teach
teachers, while it's harder t6 change other variables . - .
such as years of tééching experience or'subject a
] specialty).. If as a result of expidratory research,
// | diffgregceé,arefidehtified, it may then prove useful to
examine thesé'further under the strictures of an ex- :
, perimental design. \Howevér, giveh the negessity of
knowing what people are thinking and feeiing’before one
‘c;n determine why, the preserit study is exploratofy‘in
naturg.\ An accurate portrait of the situation and the
‘idegtification of promising areas for,furthér exploraQ

tion are the goals of this research.

The Research ‘Question
N N

It i§\clear from the discussion above that teachers -

« e

are principél\players.in,the technological revolution

3

% takiﬁg place Qi@hin the schools. Whether they wili«v o
. N o P ' 1

\,
\
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émbracé tﬂe technology, sabotage it, or ignore it into .
dgsty cupboards remains tolbe seen. Educational tech-
»nology is being provided with a sterling qpportunity to
‘assist cufricu%um planners within teacher education in
making a sound, research-based dgcfsi'n‘which willvun--

doubtedly have significan€ long-term e@fects} ‘As a
first step in accomplishing this goal, this study will
examine one aspect of teacherg' attitude development--
programming léﬁguage studied. By far, the two most -
common languages within education are BASIC .and Logo;
and these will be the objéct of investigation. The
question isyéne of relativé‘developmen£—~do BASIC and
Logo result in qualitatively different attitudes towards .-
the different uses of computers in education? There is
no objectiye criterion for these attitudes to be ' T
meésuréd against. By determining whéther there is a
differential effect with resbect to programming language
-studied oh~a;g§tude toﬁaré the uses of computers in
education, a récommgndation regarding'instfuctiod for
teacher education programs can be made.

='Computer languages. With natural languages, it has -

“

been claimed that the languaée used influences the per-
ception of the environmeat (Khorf;«1956). The classic
eiaﬂple is that of the Inuit language which contains 17

different words for snow; in English we cannot easily
g .

see that many types because our‘lénguage does not allew

v



ue}td;,.Tﬁetesﬁs,no reason to assume that coﬁputer lan-
guagee;do not operate-in‘a similar way. for example,
_1f there is n0~way of wrltlng proceduree which can then
stand alone and be’ used 1ndependent1y as "black boxes",
then it is unlikely that the concept of modularlty would
‘be developed. It would. seem 1mportant~\therefore, that
" the computer 1anguage used to 1ntroduce teachers to
computers not be decided by default. The deczslon may
well have effects on teachers perceptlons of and at—

titudee to computers and these should be explored.

Logo ve. BASIC. The, two languages most commonly

2

used 1n/peacher training curricula are BASIC and Logo.
BASIC largely because of environmental prevalence and
Logo because of its unique philosophical approach as

. stated in Mindstorms by Seymour Papert (1980); Both of
these languages were developed. within educational
'settings:, BASIC (Beginners All;purpoee Symbolic In-

| struction.Code) at Dartmouth College in the 1960's to
provide undergreduate students with a simple, interec;
tige programming language, anc Looo by ‘a team headed by

Seymour Papert' in the 1970's at the Maasachusette In-

stitute of T chnolo y to create a "computer world" for
G 9 ,

chlldren (Papert, 1980)

Design comparison. Harvey (1582) analyzes the

deslgn advantages of Logo, in contrast spec1fic911y with

vsaslc.' Logo, like many other high-level languages. is
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. procedural as it requires the gpedification of a

.sequence of procedures. This means that problems are

divided. into small pieces, each of which is addressed by
. &

é“éeparate and iﬁdependent procedure. With Logd; proce-

»

dures may have inputs, which eliminates the need for one
part of the prdgram to have to know about the inner
/ .

workings of other parts. Secondly, Logo is ihterac}ive

(i.e. interpreted), as is .BASIC. Interactive languages

‘ génerally permit faster program development, although

Ct

COmp;eted‘progréms will run faster in coméiled
languages. BAéiC has the advantage of being available
in both interpreted and compiled versions, although Har-
vey downplays éhe importance 6f’this for education.

For a student of programming, there often ié

no production phase--the program is of inter-

est only asfaong ag it doesn't work. When it

_ does work, the student goes on to the next
problem. In .that.sort of environment, the

' speed advantage of the compiler never

. materializes. (Harvey, 1982, p.166)

»

" A third characteristic ofnprograﬁhing languages i8 whether

’

. or not they are recursive. Briefly, "a language is recur-

sive if a procedure can be a subprocedure of itself"
J ' ' :

(Barvey, 1982, p.l66). The adVanﬁage of recursion lies in

the fact that certain kinds of vefy large problems may be

stated in a compaect form. LqQgo is recursive; most BASICs
' ‘ \

>
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are not. The advantages of recursion may be seen more'on'a
¢ - conceptual level,than on a practical one. Theifact is‘that
Logo not only allows, recurslon, it encourages it. ThlB may
,pr%mote a problem-solvxng strategy useful for solv1ng other
problems in wh1ch recursion is either highly deslrable or
f'necessq_x. -

The list processing capabllities of Logo are another
point which Harvey emphasizes. AIthough BASIC, 1ntroduced
string manipulation into micros, and ‘most BASIC dialects al-
low for some string handling that could compare with list

:handling, the.advantages of list processing over array pro-

cessing are tﬁofold. First, arrays have a fixed size,
: } - ' wﬂereas lists can change in size as oeeded dﬁring the course
| -of a run. Secono. arreys must be of oniform type, either'
numeric or alphanumeric strings. Thrs is liﬁked with the
next point of comparison, variable typing. This refera to
whether one must declare, before the fact and permanently,'
whether a vartable will be numeric or alphanumeric. Vari-

able typing occurred orzginally because.xt is then easier to

AP

write compilers; it has later been justified as good -
. - ; discipline for the programmer.' The Logo view is that vari=-
- ables should be local, in other words, attached to specific
procedures

.
'‘'extensible, which means that user-created operatione both

rather than the entlre program. Logo is also

"act like". and "look like" genuine primitire proceduree.

This allous,the user to respond to particular demauds once,

. . .
By -t
T . ’ . -
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and function afterwards as if these dex§nd§ had always been

" satisfied by the language.

;A cfbernetic;perspectivé. Logo-and BASIC can also be
distinéuished from a cybernetic point of view in terms of
Aaﬁby's (1958). Law of Requisite Va;ieéy. BASIC has’stficter
'limitatioﬁs on what one can and Gannot do, thus h§ndling

 variety by denying‘it;m‘Logq'was‘designéd(to have’a gieétez

‘variety-bandling capability, thereby f@cxegsiné thé'variety'

+ matched setween'user and combutertyather tﬁén denied. ‘For
example, in most versions of B@SIC grapﬁics can be directly

" created only by addressing thé"écreen aécording to Cartesian
coérdinafes} in Logo either absolute position (i.e.- Car7
tesian coordipates) or telétive poéitioh can be nséd.

The ﬂogo phiioéoghy. Papert's interest stemmed from

his work:ig\Piagetign developmental theory; he felt that the
computer could “concretize the formal".’ Logo, howé;et. is
more than just a program%ing language. . A8 the subti;le of .
Mindstorms, ‘Cunildren, Computers, and:Ppwerful Ideas",
alefts one,‘tﬁere is an uﬁde;lying philosdphy which is .

présumed to be disseminated with the_laﬁguage; Papert is by '

no means alone in his belief in Logo. - The following guotes

///ﬁerely scratch the surface of wha£ hag been written about

rd

A

Logo, -but should serve to illustrate the flavour of those
writings.
Logo is a language for learning. That sentence,

one of the slogané-of the Logo movenment, contains a

&

w
&
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subtle pun. The obvious mcaning is that Logo is a

1angcage for learning programming; it is designed -

to makc computer programming as easy as possible to

understand. But Logo is also a language for learn-

ing in general. To put it somewhat grandly; Logo
is a 1an§uage for learning how to think. (Harvey,
1982, p.163)

Tﬁe exciﬁemcnt and accessibility of Logo virﬁpally

guaranfee success with students and teachers clikel

(Coburn, Kelman, Roberts, Snyder, Watt & Weiner,

1982, p.149).

- ' . : %

'LOGO: _The Friendly Language LOGO is a friendly, . '

'simple'language based on Piaget's research into how

chil&fen learn to think. It allows for experimen-

tation without the fear of being "wrong". Anything

you do in LOGO is right, it may not suit your

needs, but it is valid. (CECM, 1983, p.21)

«

A computer language can be both‘simple‘and powerful

at' the same time. 1In fact. these two aspects are
complementary rather than conflicting because it 15
the very lack.of expregsive power in primitive 1an-

guages such as BASIC that makes it diPficult for

>

-begfnners to write simple programs that do inter-

esting things. More important, we've found that it
is possible to give people control over powerful

computatxonal resources, which they can use as
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,too]_.e in learning, playing, and‘explorin‘g'.
I(Abels“on, 1982, pp.88-89)" o o L ,
It seem\s,\then, tlhat" Logo ie not just ‘the best
educational software on t;he market at the moment‘ |
‘(not, in itself particularly high praise), but a‘
new type of educational resource with enormous
potential' for developing the social, aestf\etic,
emotional, and ihtelléctual abilities 'oﬁ learners.
(Higginson, 1982, p.328)
The ideas behind the ‘development:’ of Logo ha;ze clearly struck
a responsmve chord among many in the edooat‘iona; community.
However, there are some who have not responded with quite
the same enthusiasm. Steffin (1982) casts Papert in the
role of Pied Piper, "liza'diné educators down a street of rosy

dreams, px"omising to cure ail the ills currently beeetting

. the educational establ’ishn\ent" (p-34). Others have embraced

Logo,, but have taken very differer;t positions on the, ap-
propriate use of Logo and the clalme of Papert (ctf. Howe,
1983 and Pea, 1983).)

BASIC--pragmatism not philoso;:hx. 'I‘he'te is no cor- .

respondlng BASIC pm.loaophy which includes such a broad' :vi;
gion of the total learner and xearning envuonment. Al-

though both BASIC and Logo are pxoducts of university

'envuonmenta, the problems addressed were -fundamentally

different. BASIC was created to meet a perceived need of

undergraduate students; its designers were not looking .~

.
K
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' ‘outsihe‘ the realm of teaching‘ programming per se. The main
contr\ibuti‘on of BASIC was it;s_.intekac;tivity, a féature now
. .commonplace with mip:;. }BASIC created a piace for itself
in education by wirtue of its widespreaél‘ availability--it is
. “available’ on virtually all micros {although often in very |
‘ limited versions) and there are plenty of "teach yourselﬁ"
book s ax’railable/’for ‘the enthusiast. ' Rodkhart and Morton
(1975) see the strength of BASIC in i‘ts‘ability,to,'handle
the map‘ipgiation éf both textual material and inumbers.‘ In
- their words, "[BASIC] includes enough of the logiéél and
conc’ei:tuai aspects of all ‘the major programming languages
. and y'ét requires a minimum amount of both attention to '
' detail and effort to learn" (p.115).

Clearly, then, Logo and BASIC d}iffev‘: fundamentally from ‘
design, philosophical, psychological and cyberhetic perspec-
tives, jHowever, as was discussed earlier, perceptions of an
innovation or change are‘ very 'important. This i_'ncfu'de‘s the
concept of percei'ved relevance. Innovatior;:‘s‘ya:e psuall}lr

. } " .
-+ more successful when, the perceived usefulness of the innova-

" tion is higher (‘Havélock, 1973). Perhaps thé widespread use
of BASIC in edqéational aoft;vare ig a sufficient motivator
to overcome the perceived technical limitations mentioned

 above. 'BASIC i‘s‘ exp‘licit'ly mentioned as being useful bemi-
cause it is cc;mmon (e.g. Coburn et a'l., 1982) or chosen

L Jjust because" with no expianation (e.g. Brebner, 1983).

. ¥nat is impoYtant 'is that “gut feeling" or historical -

¥
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precedence are not adequate decision-makers. Given the

‘differences between the languages discussed above, one can- .-

not nor should not assume that studies within the cognitive
domain,|i§e.'programmiﬁg languages, will not influence the
affective domain, "i.e. attitudes. Research about what ac- K ,;t.

~”

tually happens to teachers' attitudes when different

~Attitude'Medsurement

. Unfortunately, exploratory research has a reputation
for lacking even the rudiments necessary to identify quan-

tifiable variables. Work by Guba and Lincoln (1981) and .

* others attests to the falseness of this picture, but re-

searchers must nevertheless take great care to ensure that

)

exploratory studies are not random walks. The methodolo-

&
gical liability this study carries goes even a step further.

Atgitude measurement has suffergd from a history of care-
lessness, often assessgd as an addendum t6 other data.
Therefore, a principal component of this study was to create
and utilize a ?ew method of attitudinal Fpguiry within a.
largely unexplored'area. To tﬁen do so iﬁ the "natural,-
uhcontrolled” environment constituted the major challenge
7ﬁd originality of this research. - : | -

Existing scales. The possibility of using an existing

measure was explored. However, as Sandeen (1983) points out
"teacher attitudes toward computérfaasisted instruction have

not yet been studied very throughly or systematically"”
. » - v .

T

o
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(p.45). fhis stateément makes two pointe: one expl;citly,
that not a lot of thorough and systematic work has bee done
in. the area. -Implicit in this statement, however. is .the
recogn1t1on that the object of. concern is generally com-
puter-a831ste§ instruction, a rather broad category to treat
as one object to have an opinion about. As Boyd (1982),
Coburn et al. (1982), and Rushby (1979) illustrate with
their different typologies of educational computing, there

are fundamental differences ir the ways that computers are

_ used 1n education; to group them all together may be akin to ’

asking someone if she likes fru1t and being told "It's OK"

when the person loves apples but hetes oranges. People can
only answer the questions they aretasked; the level of quesr‘
tionniné must therefore be app;opriete to the topic and con=
.cerns of the research. No "standardiged" instrutent existed

wHich met the criteria;-this meant that a custom-made one

v

had to be ﬁeveloped.

’

Methods of meaeurement. Attztudes have been deflned

operationally in terms of observable ‘and scorable responses.
Kiesler, Collins and Miller (1971) defined five general
categories of attitude measurement: 1) self-reports ef
beliefs, tehaviors. etc.; 2) observation of ongoing behavior
in a natural setting; 3) aﬂ‘individual's interpretation of
or reaction to partially structured stimuli; 4) per formance

of “object1ve" tasks~ and %) physlologlcal reactlons to the

object in questlon or a representatlon of it. A problem
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‘common to all of these forms, however, concerng how one
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identifies which behaviors will be observeé, and which ones
Iaré irrelovant. For qxample,‘self-reports typxoally use the
standard methods of Likert (1932), scalogram naly31s
(Guttman, }9§0a,b), unfoldlng technique (Coombs, 1964)} and
Semantic Ditteﬂengéal (Osgood, Succi, & Tannenbaum, 1957),
oll having been acoépted as valid assessmenté of ?ttitude.
" The oelfrreport approach is considered tob be the
preferreﬂ'method in attitude assessment whenever gvssible

L]

(Hener)son, Morris & Fitz-+Gibbon, 1978; Oppenheinm, i966;
E in this case

?Triandis, 1971) and seemed esge%ially relevan
for two reasons. Loglst1cally, the behav1or To be affected;
i.e. a teacher s use of a microcomputer in teaching, is
removeo in time and place from ‘her or his lear¥1ng
exberiences.v As observation of the behavior would first
require-thefﬁre%}ctioﬁ of when the b?havior is likely to
occur, thia would be very difficult.) The second reason is
more fundamental and related to the realities of»&he educa~
tional system and human psychology. There are many factors

'infxeencing teachers‘;behavior besides tﬁqir attitudes~--as
with any indivighals, teachers' attitudes are onif predis-

J positions to behave in a certain way, qpt guaronteéS'that
the behayiog'ﬁill occur« However, as discussed eéﬁlier. at-
titudes~a1§o_predisbose an individual to receive information
i; one waﬂfor another. Therefore, how people thlnk}they

think about something w1I1 be important when they bkgln

2 !

5
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thinking about acting. Although slightly c;,Verstated, as an

individual may act contrary to her or his feelings in o

résponse to other pressures, one may say that in most cases

a positive attitude towards an action is a necessary but not

sufficient condition to act in tﬁatfwﬁy.

1

The semantic differential is the most popular of the

I8

self-report techni&ffes, and has years of use behind it.

However, no matter how widespfead its use, the technique is

based fundamentally on a person's interpretation and ranking
P

of verbal labels provided by someone (i.e., the- research‘eir),‘

\

often outside the target bopulation's conceptual framework.

»

As Osgood et al. (1957) explicate: “The crux of the method,
of course, lies.in selecting the sample of descriptive polar
terms. ...In other words, from the myrlad o‘f hngulstlc and ) oo .
non-linguistic behaviors medlaﬂted by sympollc processes we

select a amall but carefully dev1sed sample" (p. 58, my

temphasxs). This reliance on the "good judgement ™ of the -
researcher seems somewhat optimistic in light of -natural

o

human subjectivity and bias. ,
Claims have been made that the_‘ scales developed for use L.
in semantic differéntiais are applicable across ages and ' -
cultures (Snider & Osgood, i969). However , when one exanm-
\/ ines the claims of universality of the semantic differen-’
tial, one finds that the cross-—cultu"ralv validation was déne
rmainly on adolescent males (Heise, 1970).

‘.

Another fact which must be considered with semantic. . <
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differentials is that &f meaning, somewhat ironic since the
claasxc book 1ntroduc1ng this technlque was called The

Measurement of Meaning. - However, to echo Brown (1958) thh

his qmestiom "Is a boulder sweet or sour?”, how does one
rate items on scales which seem petently not to apply?

L3

Obmiously, this is dealt with in the selection process, the
c;eacion of the "carefully dev@sed sample" mentioned above.
For example. Lumb and Childs (1976) used the semantic dif-
_ferent1a1 technique to assess students attlpqdes towards

mathematics. They chose eleven scales, using research done

by McCallon and Brown in 1971 as their decision guide. When

£

" looking for guidance as to how to pick scales, the "how to"

books are ?ot much help. For ekample, Henerson et al.
(1978) say:
Select appvepﬂiate adjective pairs (approximetely
B 10) You may wish to select from the list prov1ded
at the end of this chapter or from D1Vesta 8 list
{for inrer city children] 1£.1t guits your stu-
| dents. You may,lbm the othe;‘hand, wish to make up
‘ ;cur own list. (p.90) - " '
Tr1and1s (1971) discusses the inherent tradeoff with a
general-purpoee att1tude assessment 1nstrument and a
altuat1on-spec1f1c one.
The more specificd the set of scales the more com-

3 fortable‘are the subjects when they make their

judgmené‘E and the more relevant is the
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infprmationvfor the particular problem in
\ oty '
hand...:.0On the other hand, there is a great advan-

o * ‘ tége ifi having a moet\general instrument applicable
to any kind of concept. (p.49)

The Necessity for a New Technigue v "«

Two factors combined to fequire the ﬂeveiopéént of a
new technique ‘for attitude measurement. The first was the

1 inherenﬁiy subjective nature of the developm;nt’of tradi-
tidﬁal attitude assessméht‘inétruments. The 'second, thch

compounded the first,fwas the object of iﬂ%%reat. Educal
L.tiopal comﬁhéihg is relativély new, and equéll;'impOttant,

- congtantly chan?ing. This means that not only has litt}e

work been done in the area, but tiansferability of tools

over time may be quite limited. This is in addition to the

very ditﬁg;ggt,situatiohi’that different countries, states,
and provinces find themselves in with respect to this area,
. making geographical transferability also questionable. g

.Personal Construct Theory. In order to pvercome the

reliance 6n the "good jﬁdgement” of the researcher, an al-~
ternative developmentai tool for a measurement inét{gment
wéé‘éought. “Triandis (1971) suggests adgpting‘Persbnhl Con-
‘st;uct Théory to attitude measuremenﬁ: however, his two

~ ' . . paragraphs do not provide the'detailihecgssary to implement
( such a technique. As was dis%overed'duri;g the present
’”;éudx;_hia-advice’that éhe ;researcher éag look at ’

" simjlarities in response patterns both among the columns and

H
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KR ) ’Dl among the rows" (p.31) is unrealistig.‘ Hdwever. despite the
' lack of concrete guidelines, Personal Construct Theory
(Kelly, 1955) was cpnaidered as it offered a framework for.
?reating an igdividually and contextually relevant assess;
\'r ment instrumentl In Persoral Construct Theory individuals
‘ each develop ;heit own conceptual system or schema which can
be expreésed as a unique system of bipolar dimensions known
as personal constructs. Accordinglto PCT, "Man looks at his
world through transéar:nt patterns or templets which he
creates and tﬂen'atgeppts to fit over the realities of which
"the world is composea.“ (Kelly, 1955, pp.8-9)

What are the implications of this {n” cases of interact-
ing with the relatively unknown, as in tﬁg case of computers
in education? If individuals.enter a new area;.do they go

T as-a-truly blank slaée, or are they bringing‘with them ways
' 'of looking at the world which have serQed them well in the
past? ‘These ways, or concepthal framewozgs, are eaﬁec;ally
sy useful in dealing with novelty.  "Constructs are used for
predictions of things to come, and the world keeps rolling
_ on and revealing these predictions to be eitﬁer cofrect or
misleédiﬁg.” (Kelly, 1955, p-14)
This concept of schema has been used widely f;Om Kant
fo present-day ‘Shaw, 1980). However, there is an area of
overlap which suggests that "an,individual uses a sttem of

T organisation together with interrelationships between com-

ponents in the system, which interacting with the structure:
- ' . . ‘ \
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produce interdepencies." (shaw, 1980, p.7) .Osgodd et al.
L e 1 " ﬁ?ﬁ o ’
(1957) agree that each person has such a set of constructs,’

and that some of thegf are common to all people. The

problem is, then, how to determine those common concepts.

Repertory Grid Technique. 'The main technique of Per-
sonal Construct Thedry is the Repertory Grid. This is a
conversational method which elicits a gfid, or "a schema or
two-dimensional array of events or observations and abstrac-
'tions so interlaced as to enable each to have meaning in the
context of the other." kShaw, 1979, p.623) A grid coésgets <
of a number of elements (these can be people, things, roles,
etc.d rated along a series of constructs. A construct is "a
bipolar dimension which to some degree is an attribute or
property of each eiément" (shaw, 1980, p.9). y

Grids.may be elicited in different ways (Kelly, 1955;
Fransella & Bannister, 1977). Those'suggested‘by Kelly are ,
all vgriations on triads of elem;nts. In other words, the

\ . p .
subject is presented with or selects three elements, and is

*

"asked to answer the question "in what way are two of these

/ '
alike and one different?" . g
The conversational approach of the Repertory Grid is
well-supported-by the work of Gordon Pask. pask (1975)

L4 .
developed a "theory of conversations' and inquiduals" which

offers a cybernetic.approach to the problem of gsyéhological
model-building. Conversations are not limited to the common

:conception of exchange between two physiologically distinct

4 ’

oI
T W
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entities represent&ng tﬁo points of view. Rather, Pask dis-
tinguishea between an “M-inéividualf or "mechanically
characterized individual®, which is a distinction based on

. whetheér the system is blologlcally self-replicating, and a
”P—1nd1v1dua1“ wh1§h is a psychologically characterized
ipdxvidual“ and relates to role rather than bjology. It is,
aécofding to Pask, possible to determine one P-individual

ﬂéiréations as

across many M-1ndiv1duals. Pask regards o

.the bagic tool of model-builélng.

Grid analysis. Grids, representifg an externalization

of internal. schema, can then be analyzed in a variety of

ways (Fransella & Bannister, 1977;
techniques fall generally into two categories: detection' of

pettern and structure in responses within and acr 88 grids,’

>

and psychological scaling. I

in common structures across —individud§§ in order to better

monitor changes in the comgon P-individual or individuals.
The repertory grid technifque allows each individual to ar-

ticulate her or his individual set of constructs without in-

A set of shared constructs can
4]
then be identified w t?out resorting to simple "lowest com-

timidation by the groyp.

mon denominator" teéhniquea.

There are & number of analysis possibilities available
within the ?Eﬂ&ET (Shaw,’i982a) suite for use with either
single grids, a pai; of grids, or a grsup of grids. Most of

these use As their analytical model the concept of distance.

/Shaw, 1980), but analysis

this study, we a interested
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In distance analysis, each point on a vector may pe repre-

sented as a point in a multi-dimensional space. If con-

strucés occupy th%_same space, they may be said to ?e
equivaleﬁt, if not then prihcipal compénents analysis may be
performed on the constfucé_space to identify those con-
‘structs which account for most of the area covered. Con;
structs may also be grouped by their proximity in space, the

approach which characterizes éluater analyéis.

Once this set of shared cdnstruéts has been determined,

i can be presented to others within the target population

as rating scales for the selected elements. At firsé blush,
this may seem to be a semantic differential sca}e in sheep's
clothing. Howevgr,‘it isvimportant to .recognize the dis-,
tinction between the “arbitrary” 6griea of bjpola; aajecr
tives used in a semantic differential scile and the
cogtextually—felevant,:individually—meaningful constructs
useé in a répéfto:y grid. As Fransella and Banﬁistgr (19775
point out, analysis of grids results in “a sort of
idiographic cartoéraphy as contrasted with, say, the
nomothetic cargography.of the semantic differentiai“ (p.3).
Kemmis, Atkin, and Wright (1977) discuss this concept
of nomothetic vs. idiographﬁc. “Nomothe&ic approaches #re

those concerned with establishing laws..,and,fdiographic ap-

proacﬁes-are those concerned with the in.ensive study of

. individuals." ‘(p.S) The idiographic grié puts the in-

dividual first; the nomothetic semantic differential charts -

)
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the individual against some predetermined standard. As was
discussed aone, in processes‘of change such as the one un-
der study, individual's perceptions are very important.
hhgn one aéds to this the fact that there is no "standard"
.attitude towards computers in education that we may measure
teachers against, the importance of using a technxque that
places the individual first becomes ‘pressing.

Another advantage of the proposed téchnique is that,
because of the way in which'cpnstrﬁcts are elicited; their
focdus is to discriminate between and rate eleménts rather
than just being concerned with evaluating a series of
elements. This differénce in emphasis can be seen by‘the,
format of preﬁentation: the semantic differential has sub-
Jects réte‘one item on all of the scales, then the next item
on all of the scales, etc. or even more ftequently, many
slngle item/scale pairs; the proposed technique involves
having the group of items rated on one scale, then the group

, N

rated on the next scale, etc. ,

Elicited vs. provided constructs. Given that a better

.technique c¢an be utilized for the generation of a response
scale, one must still éonfront the question of whether
elicited.versus supplied constructs are valid when applied
to quasi-experiqental sampling procedures. Does one negate
the value of the techﬁique~if each individual does not
provide his or her own constructs? | .

o

If you are in doubt about what kind of constructs

LS
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"are applicable to a certain group of peoéle, it is
¢ common,practice to collect a sample of constructs
from a comparable.groupnor the group itself, You
' are then fairly safe in assuming that the most com-
" monly used“constructs for that group wili'be mean-
ingful to the individual. But as.they have been
selected from a common elicited pool they are not,
N ) : - .
in any simple sense, either "provided" or

"elicited". (Fransella & Bannister, 1977, p.19)

It would seem, then, that valid grids could be\completed

from constructs elicited fromgpther members of the target

population. - , N
' ~

Problems with a new technique. Obviously, when onéfegf

barks on a research study with untried eqdipment, success is
not guaranteed. However, given the inadequacy of the known

alternatives, the risk must be taken. The fact that this

. study is at the same tiiie developing a technique and using

it to assess-a situafion will inevitably lead.to diffi-

culties, and unrealfized goals. However, with no intent to

apologize for the work presented, the following quote from

Kemmis et al. seems relevant, They were faced with the

challenge of evaluating the Nationai Development Programme

+

.in computer Assisted Learning in Great Britain, a task which

lead them to explofe new ways of evaluating new areas.

¢
¢

The methods bf idiographic evaluation are. rela-
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Piaéétian research, and there is consequently A
‘need .for a considerable amount of ‘playfulness’ on s
‘the pa?t of evaluators who would like to try its
}ossibilities. This ‘playfulneaa” involves the
temporary suspension of conventional mgthodologiéal
preacriptions,‘thbughlthat does not imply that the
methods should lack riéour° rather it is a plea for
imaginative work), dellberate trial of non-standard
technxquea and critical. 1ndependent analysis. It

is thus likely to demand a considerable amount.of

tolerance from evaluation spoﬁsors who will be put

at:a rhetorical diSaavantagé.without the support of

conventiona;ly{accepted'instruments and methods.

(p-12) .

The technique developed for this st;dy'and descrlbed in
the followlng pages attempts to have the "best of both
worlds”. The fact of hgving personally“ defined - = . K

K constructs, related to the time, plaée, and suﬁject of :'*N“‘\~;<~»“N;
assessment, adds a\dimens§on of meaning and relevaﬁqe miss~-
'ing from standardized, pré-packaged instruments._ It |
provides a way to add this dlmenalon while minimizing the
e poé;ntxal for 1ntroducing bias from the researcher.
However, the technique st1;l magchgs more conventional in-.

.struments in that it is duantifiable and comprehensive.
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CHAPTER 3 .

METHOD ’
Two processes were involved in this reseﬁrch: thg first
inv91§ed the formulation of a unique method for question-
' naife\development, and the second a' field test and quasi-
exﬁériment implemention of the newly developed technique.
Both will’ be discussed in tﬁis mectipn}

Subjects and - 'Design

Subjects for the pilot and field test .compbnents of the
study were students enrolled in BASIC or Logo programming
courses in the Educational Media Program at McGill Uniwver-

sitY'in-the Winter term of 1984. There were ten sections of

* each with enrolments of 185 in the BASIC courgég and 149 in
the Logo courges. The students were teacﬁersiin the province
ok, Quebec-from a vaiiety ofusubject~backgrounds. The
qua‘i—experimental design was a two—lével ex EQQE facto
deéfgn (Cohen & Manion, 1980) wifﬁ the independent var;ablé
being course of study (Logo vs. BASIC). Data were collected

during the second week of term to allow for investigation of

%\\\gfoup equiva;ence. Demog:aphic data‘were also collected to

- determine the equal distribution of characteristics which

may have influenced attitude. Eight weeks later, near the

end of the courses, data were collected again to assess
: , - :

attitude, specifically differentialﬁéffects.of the courses.

| 4

3
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Questionnaire Development

As was discussed in the rationale, the development of
attitude ‘questionnaires has been subjective, and thus poten-_
tially Busceptible to experimenter bias. Tﬁe methodology
developed.by the researcher used Personal Construct Theory
as the g%eoretical base to errcome‘this‘ptobiem. The
PLANET (Personal Learning, Analysis, Negotiation, and
Elicitatioq Techniques) suite of programs developed by Shaw’
(1980) formed the basis for initjating the procedure. The:
version used was release 1.4 for the Apple II Plus with 48k\

of memory and two disk drives (Shaw, 1982a). As prescribed

by PCT, the constructs utilized for.attitude assessment were

elicited directly from the a sample of the target popula-

tion. Ten student volunteers, three from the BASIC btream,

three fr?m the Logo stream, and four.from the Introduction )

to E?ucéllonal Media courses in the Fall 1983 term par;iéi—

pated in this phase. Tﬁis group reflected the broad range

in age, teaching expefience, computer exéerience, subject
specialty, and grade levels anticipated of the target

population. ) : . | | .

Element Selection

Ten elements were initially selected by the researcher

by survey of literature in educational computing (Bitter &
¥ . . ' .

i

g )Eamuse, 1984; Chandor, Graham &‘Williaﬁson,'1977; Coburn et

al., 1982; Heinich, Molenda & Russell, 1982; Rushby, 1979;

. Shepherd, Cooper & Walker, 1980) and consultation with

Y
N

C7 ]



subject matter experts. Thése were Drill and Practice,

Qraphics, Tutorial, Games, Simulations, Computer Mahaged
Instruction, Programmipg, Computer Literacy, .Problem .-
Solving, and Computer Based Testing. Definitions were-

developed for each of these uses, drawing from the same

sources cited above.: (See Table 1.) These ten elements

provided the basis for the implémentation of PLANET, and

served as‘examples from which the target population was in-

vited to expand (as described below). !

Construct Elicitation ' ’ 3 ‘ 2 " :
The PLANET sui;e is a menu-driven progiam which allows

for the elicitation and analysis of repertorx grids, either

from individuals o; groups. It uses the triadié approach to

construct elicitation, and in the.eliqitétion option used in

‘this research, titled NO MATCHES, no feedback is given to

the user regarding how weli‘the’constructé or 'elements are

discriminated from each other. This ve%aion‘was u;ed'be—\

cause of Shaw's (1980) recommendation that when comparisons . %I

between members of a group are to be done, it is important 4 4

to use a reflection of their unforced construct pattern.

. Each of the volunteers worked thxoqgh the software ‘ ‘
individually. -As a trial run to become familiar with the L :
procedure, a topic such as books, music, or television )
programs, suggested by the researcher, was selecged by the VN 

subject. The .user-computer interaction then proceeds as

follows. The user is asked to idput a det of six elementg

. e \ I . .t
, ‘



Table l1--Definitions for Initial Ten Eleménts
‘Drill and Pracfice: A learning techniquye in which the atu;
dent is p?esenied»with a structured\succession of exer-
ciAe questipne designed to give him or her pracgice in a,
pérticular subject area. |
Graphics: The process 02 developing arrangements of charac-
ters or other symbols on an output device tb represgent a
visual pattern such aé a map, diagram, or picture.
’Tutor}al: A use of the computer in which the student is led
through the learniﬁg maleriai via a structured question
aﬂd answer‘dialogue, with remediation provided when
necessary. )
© Games: The hae'of the computer for an activity in which one
~or more players strive téward the attainment ;f a goal ’
~ within prescribed rules. )

Simulatf%n: The use of the computer to allow students to\
manipulate certain aspects of- a.model of a real of‘im-
aginary sttem. ' - ’

Computer Managed Instguction: The ﬁsg of the computer to
:ﬁanqge the process o£>learning by routing students
;hfougﬁ non-campgteriz;d learning material, testing
tgeir pfdéress, keeping records of £heir performaﬁce[

y etc®™

N
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. : 'Programming:

N

The-process by which a set of instructions is,
© produced for a computer to make it perform'épeéified

activities; carried out in languages such as.BASIC or
Y

Logo . .

Computer Literacy: The general .range of skills and unde:;

N

standing needed to function effectively in a aociety_ﬁn—
creasingly dependent on computer and ;pfoiﬁation

:technblogya

i

. Problem Solving: 'The analysis of a situatidn and the ap-

plication of appropriate skills and knowles?e for the

realization of a specified goal.

’
;

Computer Based Testing: Using the computer to stpfe test

- \

questions, generate tests, administer tests,

L/
§

and/or

! analyze anghatone results,

<
<m
l

e
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from the topic erea. Condtructs are then elicite& by pre:
senting the user with different combinations of three
elemegts._ For each frieé,«tﬁe user is asked to think of a
construct which distiéguishes between any two of the ele-
meﬁts and theﬂpther one. . The construct pole namés are

requested and then each element is rated on the 1-5 scale.

Fbr example, if books were the topic selected, the user
i f .

might input Moby Dick, ZOOLQ A Space Odyssey, Dune.‘The'
- [ . v

Color Purple, The Apprenticeship of Duddy Kravitz, and

Macbeth. The first triad presented would be Moby Dick,

2001, and Dune, and* the user could say that Moby Dick was

- different. The next guestion wdu;d take the form of “How

can yod describe t two ends or poles of the scale which

‘discriminate/2001 and Dune on the left pole from Moby Dick -
. K . . p ¥

on the\righ pole?' Juet type one or two words for each pole
to remind you ‘what you are thinking or feéling when you use
ltpif construct." ) The user could then 1deqti£y the left pole
as “futhr{stic' ani the right pole as “h;stOtlcal” The

user is then asked to assume that 2001 and Dune are a881gned

a provisional value of 1 and Moby Dick a provisional value

' of 5 and assign a prov1slona1 value from 1 to 5 to each of

the other elements in turn; i.e. The' quor Purple. The Ap-

- prent1cesh1p of Duddy Kravitz, and Macbeth. The elements

“are then presented on the screen, grouped by rankings, with

those ranked 1 at the top of ihe 6creen, those ranked 5 at

the bottom, and the others grouped in between.

¢
'

y 0~ , *
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_ finishing) grid, which can.then be analyzed. A total of 83

'The user is given the opportunity to revise the ratings
. 3] . . ,
for any of the elements until she or he is completely

, » I
satisfied. The user is also allowed to change the pole

P i
names to reflect more accurately the construct invoked.

A)

After four constructs are elicited from different triads,

.

the user is' given the option of seleéting the triud to be

-used. After six constructs, the user may choose to add

another element, add another construct, or finish. The

. tiﬁing of thekoptiona of triad-szlectiog after four con-

structs and finishing after six are arbitrary and built into

the software.

When the subject expressed confidehee in interacting
with the software with the tr1a1 topic, the procedure was
repeated with the ten common elements on computer use in - -

education described above. Each.subject‘had the option of.

~adding up—t6 five elements (a -software limit); alternatives

with def1n1t10ns were available (Artificial Intelllgence.

Demonatratlon, Informatics, Informatlon Retrieval, Numeri—.

1

cal Ana1y515, and Word Processing) or they could supply* "5,"

thelr own. o - -

[

Each person 8 interaction resulted in an m-element (a

'm1n1mum of the 10 prov1ded) by n-construct (a minimum of the

six elicited before the user .is given the option ‘of

N

constructs was eiicitqd from the ten people.- Aside from the.

ten core elements, 16 othgrs were added, all but two from

o



the list‘provided. Eacﬁ session lasted app:oximaéely 45
minutes. It should be noted that the hard limits of the
software were never the reason, for stopping; rather fatigue

on the part of the user was. '

Construct Analysis . T -
The goal here was to analyze the grids so as to extract:
com@on constructs as well as identify constructs which were

particularly important for any given individual. A reduc-’

tion %rocedure‘of this sort was necessary to ailow the crea~

tion of a questionnaire of manageable size, while maintain-
ing the most seh;itiQe and digcriminating scales possible.
The ten elicited érids vwere analyzed using the (
SOCIOGRIDS analysis procedure of the PLANET software. Ba;ed,,
on cluster analysis technigques, thia”analyzesra set of |
repertory gr1da e1101ted from a group who share the same

ﬁbre of elements‘ Constructs with simllar patterns of

ratxngs across grlds are listed and elements whxch appear to

be construeéd in the same way are 1dentif1ed (Shaw, 1982b)

However, becausge- this procedure is based only on the

‘conmon elements, it was felt that further ahalysis would be

-

_ugeful. .As an aﬁditioth decision guide for the extraction

and identification process, cluster analysis using the
alngle—llnkage criterion recomnended by Anderberg (1973) was

performed using BMDP2M (szon, 1981) on all “constructs, in

. order to Jdenti£y~thg clusters of‘whﬁch the common con- '

structs were a part.



. ety
-

56

- Cluster analygis approaches the problem of reducing a
matrix from a classifiéatory perspect ve. To illustrate:
" An Ancient Chine;e Classification of Animals
Animals are dividéd intq {(a) those that belong
C ) ' to the Emperor, (£3 emb;lmed ones, (c) those that
| are trained, (d) suckling pigs, (e) mermaids, (f)
fabulous ;nes, (g) stray dogs, (h) those that are

.included in this classification, (i) those that

S e 4 R M gy M W 3

tremble as if they were mad, {j) innumerable ones,
(k) those drawn with a very fine camel's hair brush,

(1) others, (m) those that have just broken a flower

Rl R

. vasé. and (n) those that resemble flies from a

¥

distance. '(Jprge'Lu?s Bofées cited in Aldenderfer &

Blashfield, 1984, p.7) J

One can éeeifrom this illustraticn that the goél is to
group “like" objects togetﬁer;’h0wever one defines "like".
The common element of cluster definition ié that according

to some criterion, elements within a cluster, are more alike

/ «
than elements from different clusters (Everitt, 1974). The
. .

définition of what are “like"'objects is obviously of prime
imp&rﬁahce. 1f one considers objects (inAthis case ratiqgs
of elements on different dqnatfucts)‘to be physically lo-

cated in space, one can then define "like". as physical’ |

7

proximity in that space. The “"distance" between different '

-

objects can be measured, and the relationships between ob-
. / | .

jects'may be represented in_a tree-type structure.




! ‘ #‘.57 !

\

Although the development of dlassifications or typo-

logies is certainly not new, numefical methods of clustering

A

are relatively recent, dating really only to the sixties.

This is due in large part to the computational demands of
L " the technigque, which needed the power of computers to make
| .it practicable {Aldenderfer & Blashfield, 1984;, Everitt,
1974; Green, 1978).

=

P , . Clu:;gf analysis, then, &s an approach to the categori-

'

zation ¢f objects or .experimental units that establishes the

‘ number ,and composition of the groups from the data thém-
/
., » ‘selves. Although maihematiéally similar to factor analysis,
| it opposes the tendency to réification of graupings common
. ‘ “to that techniqug. Cluster inalysis is based on the’premiée
‘ \'that ”6nércan digcover the general properties of objgpts by
an objective clustering procedure of grouping variables
without impdting causative underiying dynamics to the
properties" (Tryon & Bailéy, 1970, p.2);
’ ‘Methods for cluster derivation are either hierarchical
,‘f ‘ or nonhierarchical. In both casés,,ghe extremé'conditions
| are the s&me: eitnpr each cluster is composed of only one
unit‘(weak clustering) or all ugits are in one cluqter

-

(strong clustering). The difference between the hierarchi~-

cal 4nd non-hierarchical methods is.that the intermediary
stages in the latter do not have a monotone character of
strengﬁh of cluster#pg, whereas at any step-i{‘the strength

<

" of clustering obtained with a hierarchical weak (strong)

P

VNN
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Method‘will consistently be less (greater)‘than';hpt at step. ' -
i—l.:'Thié property of the hierarchical method permits one“:
to stop the procedure ;E any po;nt i, wi£h the certainty
" that no stronger (weaker) linkage is being ignared.\
, .
& For the purposes of this analyeié,lhierarchial weak
clustering was chosen because,of the desire to re;pect the
integrity of individual: data units, as each represents oné
person's construct rating for a patticulér use of comﬁutera.
The cluster anaiysis was performed on all 83 constructs,
in both the elicited and reversed form (i.e. with the values
for the poles reversed so that diff;rences would not be due
me?ely to mismatched po}e ends; e.g. good--bad vs dén't ®
like~-like might appear as far abart in space because they
were inversely correlated). A éut-off point of half-way |
. 4‘ ~ between 166 clusters oflone construct each ana one cluster
- - of 166 coﬁstructs was chosen. ‘At least one construct was
Ty ' chosen from each of the eight clearly identifiable clusters,
’ ‘'with the coéstruct ranking from SOCIOGRIDS aer;ihg as one
) selection criterion; clarity of language served as the
| . second. Seven constructs were chosen which spannéd thé dis-
tance not included in any cluster at the cutoff point,‘and 1
five additional constructs Qere selected £rom:withiﬁ the
_grodps i&entified: again, the criteria used were the rankiqg ‘
from SOCIOGRIDS and simplicity of language. A total of 20 - s

identifiable constructs were produced as a result of this

reduction procedure. (See Table 2.)
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Pilot Test

'cpild Oriented-—Adult Oriented

| Comp;icéted--simple'

Y

A paper-and-pencil: version of the questionnaire was
Table 2--Constructs Used for Pilot Questionnaire
t Essential-—Eésential

Desirable--Not Desirable .

Involvement--No Involvement ‘ ‘ s\u\ .

Creative Learning--Not Creative Learning
Active--Passive
Guided‘lnaﬁrdgtioﬁ;-Free Expioration
Colourful*-ﬂéi{?olourfgl S
Fun--Boring ’

Pictorial¥~Non-Pictorial

Product Oriented--Process Oriemted - '° h -

Would Use With Young'éhildren4-wQuld.Use With High

School Students

.

lDoéé Not Need Commitmentﬂf&eeds Commitment

Impersonal--Personalized C

Satisfying--Frustrating

°

Used for Teéchingr-Used for Administration
School Use--Home Use

Useless~-~-Very Useful

¥

At Ease With--Not At Ease With
\ .
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‘created to be pilot teeted. A{l twenty constructs selected
in ‘the procedure above were used: In additlon to the ten
~original elements, five more weréllncluded. Of the origznal
six options, four were selected often by the subjects or
elieited strong opinions (Artificial Intelligence, Demon-
‘stration, Informatien Retrieval, and WOrd.P:ocessing).e The
fifth, Creative Writing, ‘was the only use which was added by.
an individual from the target population. (See Table 3 for
a 113t of the definltxone prOV1ded for .these elements. )

The. des1gn of the questxonnalre called for a row of f1f-

»

teen boxes acrossg an 8 1/2 by.5 1/2 1nch sheet of paper,
.each box labelled with an efzment.o The order of presenta-'
‘tion.of’the elements was d&tide@ hy using ‘a random number
table. Each new construct appeared on a separate éage below:
the row of element boxes, thus allowing the asgemb;y’of each
‘'questionnaire's constructs in a random order toigqard‘
against an order effect. Responses on a 1-5 scale could
then be'made'in each box for each'element for each of the‘20
constructs, ' - : '

. An informatioh sheet asking’ for data on age, sex, tedach- |,
ing experience, subjecq, and grade 1evelp experlence w1th
céﬁputets, and'knowledge of different preg;amming 1anguages

¥

wes included as the first page of the'questionnaireu - Com-

5

' ments on the questionnaire, specif1ca11y about problems

with understanding any of the uses or rating scales, as well

‘

e
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Table 3~-Definitions for Additional plamgnts'
. . ) J ‘ Iy
Artificial Intelligence: Using a computer to carry out

functions normally associated with human intelligence“

. - such as learning, reasoning, seif-correction; ﬁnd
: 'I PR | .adaptation. , | . ;‘
5 N éreative Writinqé The use of the computer to alloﬁ students
i% - 4 ' - 'to create and févise compdsitipns, either inﬁividugll§
!fgl l "6riiﬁ groups.' |
g '::' o | Demonstration: .Using. the computer to illustrate princib;ps‘
jé ' - or processes, either as proof o;‘supporting evidence.
&g " Information Retrigval} The searching of a dépa base (an or-
-; Co o " ganized and strﬁctqred colleciionuof dﬁ;a) to elicit
Xf% 3‘~use§ﬁ1‘informatioﬁ. | | |
f’ ) WOfd,Brocessing) The use of a computer'to facilitate the
produétion;tdeéign, revision,irefornattﬁng,,and storage
\ of textuallmétérial. | ‘ N
. ‘ . . a ) .
’ ! »
! ’ ! | . ‘ ( ' ' b -
o5 - ' . )
# ‘
H N o} ."
. o 5.

a e
Bt . -, R ~
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_;s general comments were solicitgd. Réapondents wefe also
asked ts identify what they felt were the most significant
contributoré'to‘their attitude, ﬁoth within the bdursg and
externally. (See Appendix A for a complete copy.)

The pilot version was produced in the'following order:

* cover sheet, information sheet, the 20 rating scales (i.e.

cdnstfucts) for each of the 15-.different uses of computers

in education (i.e. elements), and the comments section.

These were sent to‘the_lo peaple who had participated in the

construct elicitation phaé& and four from the same target

population who had not; Copies were also circulated for

“review to Qéiiéﬁa Subject Matter Experts in questionnaire

development. This pgocessaserved both to check for the
reliability of the paper-and~pencil questionnaire as com-
pared to the computer-based inieréction as well as checking
for the validity of this format with naive users.

Pilot Version Evaluation

Taking the data from each of the seven individuals who
completed both the qomputet-elicited grid-and the paper-and-
pencil questionnaire version, compariscns were made between

the element clusters in the original elicited grids and

" those obtained from the pilot version. Appendix B presents

" the clusters obtained from analysis -of the data using’ the
Focus option of the PLANET suite of programmes. There does

not apéear to be any statistical test available which would

establish empirically the equivalénce of the clusters; how-

!




-

63

ever, visual examination of both the placement and order of
inclusion of elements suggest that the results are similar.

‘Minor modifications were made to the instructions and
definitions baged on written comments. It also became clear
that e number of-rating scales would ha?e to be reduced
due to the amount of time required to complete the
questionnaires (an average of 1.2 hours).

Construct eliminatiou. ‘A decision guide for construct

elimination was sought at this point. Since the aim at this
st;ge of analysis was to reduce the number of constructs
vhile sacrificing the minimum amount of informétion, a logi-
ﬁESEAStep waé to identify those constructs which accounted
for.the least variance. Principal components anélysis ex-
tracts factors consisting of linear coﬁbinatioqﬁ of vari-
ables so as to account for the most possible variance in thé
'data, without making an& sefiously restrictive assumptions’
aboﬁt the underlying structure of the data. 1In the present
context, the results of the ;nalyses were to be used as ex-
plotaiory rather than confirmatomy:; in other words, the-
problem was not to eliminate all non-signifiéanf constructs,
bué rather to avoid eliminating any which would cdhtgibute
significantly. Extreme caution was therefore exercised in
eliminating any conatruét. Because each coﬁstruct could be
expected to contribﬁte to each element differentially, 15
separate prinéipal components analyses were performed,

using the 20 constructs to create the factors.
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Thé decision was made éo‘examine the first five fac£orsi
:for each element, which combine@,-acébunted for at least 90%
of the variance. - The prinéipal components -analyses were
followed by oblique rotation on the five factors for each oﬁ
the 15 elements. The initial analysis serves to determine
the number of factors required to account for the variance;
some form of rotation, either orthogonal or oblique,“is then
performed to improve the'inteépretabiliﬁy or the scientific
utility of tﬁe factors (Kim & Mueller, 1979} Tabachnick &
Fide115.1983). Oblique rotation was Selecféé'because’of the
relaxation of the requirement of orthogonality, an un- A
realistic constraint\becguse of the probable éorrelated na-
ture of the data. After rot;tion, the number of factors.
considered was reduced from five to the minimum number
required to account for at }éast 56% of the variance (two
fagtors for all elements except Computer Litergcy,which only.
reéuired one). The results are summarized in Appéndix C.
Six constructs were eliminated which both did not load sig-“
nificantly-on a large number qf elements and were not the
most significant comnstructs for any one element. The con-
structs eliminated wére: Not Esgéntial-—Essential, Guided
Instruction--Free Exploration, Colourful--Not Colourful,
Pictbrial--Non-pictorial, wOﬁld qu with Young thldren——.
Would 6se'with High School Students, and‘Uéed for Teaching~-

Used for Administration.



Revised Version

The final version of the questicnnaire) used for both
administrations, consisted of the modified instructions and
v ! .

definitions, demographi¢ information and comment report ’

sheets, 15 uses (elements), and 14 rating scales (ccnf

structs). The questionnaire pages were each on.8 1/2 by 5

1/2 sheets of-paper. The cover page had the name of the

-director of the Educational Media Program as the originator

“of the guestionnaire. The information sheet and instruc-

tions wére next, including a sample page with an extra con-

struct with the ratings filled in. Two'pages of defi-

.nitions were next, printed on blue paper to facilitate

reference durzng the f1111ng in of the questlonna1re. Each ‘

construct was printed on a separate sheet of paper to allow =
for their presentation in a random order for each indivi-
dual. After the first two construct sheets, a “reminder"
sheet on yellow paper wac included which encouraged people
to refer 'to the sample page if they were not "absolutely
certaln“ that they were £illing out the pages correctly.
{See Appendxx D for a sample copy.)
' Procedure

In the first week of w1nter term, questlonnalres were.

distributed to al’l. 1nstructors‘of on- and off-campus’ BASIC

and Logo courses at McGill. Each instructor received suffi-

cient questionnaires for her or his section(s), a return -

" envelope, and a covering letter from the director ofiithe’ R

I , .
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Educational Media Program'outlining' the purpose of the study

and requesting cooperation (see Appendii E).. The instruc-
tors were asked to distribute the questionnaires in class,
ask.students to complete them at home during the £ owing

week, collect them in the nexti' class, anq retu;n them to the

director of the pfogram at McGill. Each instrugtor wds a}so !

asked to complete a questionnaire, label it, and return it
with ‘the students' questionnaires.

One hundred and thirty-seven quesf.ionnaires were

returned from the first‘ administration. This represents a

_response rate of approxnnately 41%, comparable ‘to what may

-be expected from similar surveys (Tuckman, 1978) Never-—

theleas, an effort was made to increase the return rate for

the second administration. Each instructor was contacted by

the researcher by phone prior to the second distribution and

asked if the questionnaires could be completed in class.
19

All agreed, and packages containing questicnnaires, return

envelopeg, and a new covering letter (e'icjhed by the

reswarcher) were sent to all instructors. +vHowever, a

similar return rate (one hundred and nineteen or 36%) was
. : e
recorded for the second administration. In most cases the

questionnaires were giilen to the 'students before the break

between lab and class, rather than actually being 'a part. o{f

the clasg penod

v

Even though this response rate was on 11ne w1t'h results

reported in the literature (Rossai, Wright &, Anderson, 1983),

Tl
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‘tﬁis may not necessarily be the best perspective from which

to evaluate the adequacy“of the number of questionnaires
received. Response rate data come typically from sociology

or mafketiné, and the rates are calculated on the percentage

" of -interviews or questionnaires completed within the sample

e . .
preselected, either randomly -or variations thereof.

LS

In this caae, _the populatlon was defined generally as,

anglophone teachers in Quebec seeE d!}n—serv1ce training-in

\

"educational computing through courses in programming. This

population is"to’'be found almogt exclusively at McGill, as
Coricordia Univefsity gZEB'ne§ offer programming coursesﬂ
within the educatiog‘gprricdlum, and Bishop's runs only
pre—-service ﬁeecher training. Therefore, virtually the en-
tire population was aaﬁpled- The other concern is that the

respon&ents are best considered as volunteers) The primary
'
danger when worklng with volunteers 18 comparidg them to

non-volunteers (Tuckman,il978) 1t is 1mpossxblewto know
¢ .
what the people who dld not answer thought, but as the main

questlon concerned differential effects, the comparlson is
& 2 .

belng made of volunteers against volunteers. < The charac-

’

terlstlcs of volunteers hiie.been studied, and Borg and Gall

- (1983) summarize the findings. The single characteristic

which has*received the most.support from research is that

v6)dnteers tend to be better educated than nonvolunteers; in -

this case. the .education level of all téachers can be ccn-

ERY ! 4

sidered'qs more homogeneous than that of the populatlon at
v

-
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large. The second most significant‘chéractegiatic concerns
social class (volunteers tend to have higber statusfp‘again,
teachers may be considered as a relatively hoﬁogenous group.
It- would seem then that the characteéistics of volunteers
vs;inoﬁvoluﬁtee;s which cqntriﬁute’ﬁost significantly to |
spurious results in some kinds of reseaféﬂ'studies would be
of minimal impact in this case.

The oﬁly remaining concern ;egérdiqg iesponsé’rate would
be that the sample charécteristics mégt thé'nprmal assump-
tions for the different analyses, a maééer which is‘dealt
with in'the Results chapter. | '

N ' ' ":“f,‘

‘
, % '

A
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CHAPTER 4

. ) RESULTS AND DISCUSSION

The results wil; be reported in two sections: thg
o | © first will deal with: the results of the duestionnaire |
ratings, and the'second"with the methodological results. As
the pfimary thrust of this dissertation was on a method of
questionnaire development based on Peisonal.Conatruét v
JN’/. Tﬁeory, ¢he emphgsis will be on fthe latter, although, of
- - course, tﬁe'resulta of the .teacher attitude study are of
significant interest. Obviously, the two threads cannot be’
completely separated; however, as mugh as possible, con-
cerns sﬁééific to the field test of the,qﬁestionnairé will
- B be discus;ed in the first part, while those of general
' . relevance to the methodology will be'diséussed in'tﬁe

Bécond.

&: Field Test of Teacher Attitudes

&,

Data Processing

. Upon feceipt of the completed questionnaires, éhe first

" step was to eliminate all of those which were, for various

:\3 " reasons, unusable. Fifteen queétionnaires were eliminated

£rom the first administration and three from the second ad-
% :

mi tration because of incomplete data (defined as less

than ven of the fourteen rating scales completed for at

least half of the computer uses) and/or.comments which made

it clear that the individual had not answered in good faith

o)

(e.g. "1 learned in a time-management seminar not to gaste

”

A

. . :
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' nyltime doing things like this!", stated on both

administrations. )h None of the instructor data was included

as only three-instructors had returned completéd guestion-

N

“ naires. This left a total of 122 from the firast administra-

‘tion and 116 from the second. All data were coded and en-

tered into SPSS files, including all responses to elements

.on constructs, demographics and other gathered information.

Missing data were appropriate19 coded.

Repeaters vs.:Non-repeaters

The experimental variable, BASIC vs. Logo, was easily
determined, with 58 BASIC and 64 Logo respondents on the
first administration, and 63 BASIC and 53 Logo on thé\ '

second. However, a potentially confounding factor emerged

'

‘following‘the second administration. Of the 122 who

responded to the firot adginistfation of the questionnaioe..
only 49 responded Qo the seoond. An additional~67 returned
completed\questionnaires at the second odmioistfation. To
analyze only those who responded both times would have meant
a tremendous loss of information.. It was therefore decided '
to examine if those responding twice, dubbed Yrepeaters”, |
were different from the one-time respondents. va the groops
were found to be equ1valent, then the data could be pooled

for all aubsequent comparisons.

Logically, the first comparison required was whetwer

repeaters and non-repeaters were equally distributed between

. the BASIC and'Logo‘groups,, The chi-square analysfs yielded
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‘a non-significant index of 5.54 (3 4.f.), thus verifying no
‘differences on this critical variablegl

Several other demographic and descriptive factors were

also 'examined to insure group equivalence. The following

comparisons all proved non-signifiCantx male/female; use of

computer on a regular basis; the.subject and level of teach-
ing (arts and ac1ences vs. computer related, and primary vs.
secondary); level of non-teachlng vS. teaching activities;
age, teaching expetlencejiand time taken to complete ‘the

questxoonaxre.

r

M:sgiqg data. As Tabachnlk and Fidell (1983) point out,
patterns within miesing data may themselves be important
clues to e group’ s qtt1tudes or behaviours. Ié is-tempting

 to.simply ?ssume that data were randomly mlsalng, however,~
.1£ certa1q construots and/or"elements were eystematxcal;y \
omitted mo:e ofteﬁ by one grouo)than by another, this.would’
signal poselble d1fferencea.‘ It was therefore important to >
estabixsh 1f\¢here wads a d1£ferent1al pattern of missing

dava with respect\to either the elements or the constructs

—between repeeters end'non-repeeters.

The first comparison examined the way the four different
groups (BASIC and Logo repeaters and non-repeaters)
responded to the questlonnaire, in terms of how often the
ratxngs were completed rather than how elements were rated;

Table 4 summarlzes.the:percentage of tlmes each con-

struct was used for,at-ieest one‘element'by'individuals in -
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Table 4--Percentage of Times Constructs Used

LOGO
@‘. " con nr
(n=40)

1 97.5
; -2 100
§, 3 100
g . L4 ] 95.0
i 5 100
% 6 90.0
: 7 90.0
% g 95.0
N 9 92.5
; . 10 ' 95.0

| ‘11 100

;. 12 - 90.0
LT 13 97,5
§_ | i‘;4§\\;\, 92.5
; \ con: Construct
?. X | nr: Non-repeaters
‘ ) reé:}Rebeaters
. o |

rep.
(n=24)
100
95.8
100
91.7
100 -
99,2
100
91.7

100

" 95.8

100

100 .
| 95.8
© 100

BASIC
nr
(n=33)
93.9
90.9
93.9
90.9
97.6
78.8
78.8
97.0
87.9
90.9
90.9
. 87.9
90.9

84.8"

" av: Average for group as a whole

rep

{n=25)
96.0
92.0

1100

« 96.0

96.0.

84.0
100
96.0
92.0
96.0
'96.0
96.0
100

100

av.

(n=122)

96.85

94.92

98.47 -

93.40

98.25

83.00
92.20
94.92

94.42
96.50
93.47

96.05

94,32,
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;~ ) ' the four groups. The result of chi squared analysis on con—

; o struct 6, which haa the ioweet‘rate of usage (83% of the

; questionnaires), was not significant (.99, 3 d.f.) A

similar analysis on construct 7,‘which had the largest {ange‘
.  across the four groups (21.2%), also resulted in a non-
S 7 significant (chi. square 3.03, 3 d.f.). Chi square analyses
‘were, in faot, conducted oanT}ng the constructs; none was

significant.

Table 5,summarizes\the peroentage of times each element |
was raéed on each construct.bylindividuals in the four i
groups. Each element had the opportunity to be rated 14
times; one can see from these data that although there is
only one case in which an element is rated on all 14 con-
C ) structs by an entire group”(element 1 for BASIC repeaters),
o there is no case in which an element was not rated at least
90% of the time. Egen though there was an apparently even
dlstrlbutlon (the largest range is 5.8% on element 12), chi

square‘analyses were perﬁqrmed for each of the fifteen -

elements; none was significant. ., .

o ' BASIC,vs. Logo _ 14

| | As‘a result of the above comparlsons, it wai.determlned
that the repeatérs and non—repeaters were sufflciently
homogeneous that theit data could be pooled. Noté“however,
that no repeated measures'analysee,wh;ch might aasumé group -
dependehée\were conducted. It was alsa importan£ to ascer-

“~

tain group characteristics of the BASIC and Logo grougf. It
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Table 5-~-Percentage of Elements Rated

LOGO

ele: Element

nr:

ny ' rep.

(n=40) ‘in=24{
96.8 98.8
94.8 94.6
90.5 94.0
94.5 98.8
96.4 “97.9
97.3 . 99.7
96. 3 99,1
98.8 99.7
97.1 98.4
94.8 92.6 .
95.7 93.5
93.6 96.4
96.3  98.2
95.4 96.7
97.9 95.5

Non-repeaters

rep: Repeaters

BASIC
>

nr

(n=33)

®

™~

97.8
96.5
95.9
96.5
96.8
97.8
96.8
96.5
96.5

- 95.7

\

96.3
93.5
98. 3
95.9

95.9

av: Average for group as ‘a whole

rep.

(n=25)

© 100
98.6 -
90.6
.98.6
98.6
99.7

99.1

98.3

98.3
92.9
91.9
99.4
98.9
99.1
98.9

74

av.

-(nsl?Z)
98,35
96.12
92.75
97.10 -
97.42
98.62
97.82
98.32
97.67
94.00
94.35
95.72“
97.92
96.77 | (\”
97.05



BCowet o ar

T R A -y,

Py
e g

el ety

"~ 75
had.been hoped that students following-different courses
would be relatively "uncontaminatéd" by kﬁowledge%u;;nof
Qramming lénéuages other than that being studied. However,
this was clearly not the case. From the first administra-~

tion, which was‘during'the second week of term, the follow-

ing irformation emerged. In the Logo group, 65.6% (42)

claimed to know Logo with 43.8% (23) stating that this was

" the language that they felt most comfortable with. However,

50%-(32) of thiS‘same group also claimed to. kﬂow BASIC, and

/731 3% (20) atated that BASIC was the 1anguage they felt most -

at ease w1th. For the BASIC group, 60.3% (35) claimed know-
ledge of BASIC, and 31% (18) stated‘that BASIC was the lan-
guage they felt most comfortéple w1th At the same time,

36. 2% (21) of thxs group saxd that theéy knew Logo, and 22. 4%

.113) felt most at ease with Logo. By the'seoond adminis~

.tration; the lgnguage groups had clearly polari;ed; with

84.9% (45) of the Logo group feeling most comfortable with

'Logo and 74.6% (47) of the BASIC.groﬁp feeling ﬁoat comfort—.

able with BASIC. At that point, twelve weeks into the ‘term,

100% of the Logo group clalmed knowledge of Logo and 93.7%
{59) of the BASIC group claimed knowledge of BASIC. The

heterogeneous nature of the groups at the beginning of théir

_courses in terms &f language knohledge‘suggests'that they
may be more reésohably consideréd as one'groupiwhich then is

non-randomly a531gned (actually aelf-aelected) to one of two.

treatments—-BASIC -or Logo--than as two distlnct groups.
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1

Desérggtion of the Sample _
Finally, it Was‘decided'that the four groups (Lo;o non-
repeaters, Logo :epgaters{ 5ASIC non-repeaters, and BASIC
r;peaters) could‘logically and usefully be described as one,
if for none other than descriptive. purposes. The'general
information data from the first administration follows. One
hundred and twenty-two (122) students returned compleyed
questionnaires. Sixty—seveﬁ (67) weré female and fifty-

three (53) male. (Note: whenever the total, e.g. 67 + 53 =

120, is less than 122, the difference, e.g. 2, are cases for
- .

_which data are missing.) The age range of the grbup was

from 21 to 64 years, with a mean age of 37.4 (s.d. 7.9). J

The number of years of teaching experience ranged from 0 to
. . )

33, with the mean being 13 (s.d. 6.9). -One hundred and ten -

(110) were’involved.in prihary and/or secondary level
teaching, with six teach%ng Special Education classes, and
one teaching only adﬁlts. The éubﬁects taught were class-
ified as Arts only (27), Science only (20), Arts and Science
(51), Computer-Related (8), and Vbcatioﬂal (1). Of the
sample, 1Q2 reporéed Bbing currently acti%e'as teachers, 11
were involved in non-teaching activities, and one was in a
computer-relatéd noﬁ-teaching job. ° '

| Responéents were asked if they used computers on a

regular basfé;‘40 repliedn“Never", 43 "Sometimes", and 34

"Freguently". - 0f those who did use computers, 40 cited

teaching as a primary function, 22 personal learnin§

~
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activities, and .the remaining 13 mentioned. word processing,

'cbmputer—managed instruction, administration, games, and

\

- programming.

The mean time taken to complete the questionnaire. was
‘ ' )
?4 minutes (s.d. 15.5), with a rdnge from 10 to 70 minutes.

The Question of Differential Effects
7
The major experimenéhl question posed in this study was

whether there was a differential effecdt on attitudes

t : -
tbwards computer uses in education due to different

proéiamming language courses followéd; specifically Logo and
BASIC. In order to assess this, a 2 x 2 1laﬁguage by
administration) MANOVA using SPSS version 9.0 (Hull & N£e,
1981)" was.performed on each of tﬁg fifteen elements.

One point concérning the analysis which will be dis-

cussed in detail in the second section is how to treat miss-.

ing data. Briefly, those respondents who left out more than

‘half of‘%he responses to any given item were eliminated;

for those remaining, missiﬁg values were substituteq by the
mean. The number of subjects eliminated for each analysls
is indicated; this also explains the differing numbers of
degrees of freedom for the different analyses.
Anoéher problem was associated with the .high nhmﬁer'of
univariates involved and their likelihood of significance
y

\
due to chance (Type I error). This issue is dicussed in

more detail in Section I1I. However, for thé'purpOSeé of

this- section suffice it to say that beyond interpreting only

—
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" "gignificantly" from parallel paths,-an interaction has
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those effects couched within significant overall (MANOVA)
Fs, a conservative stance was maintained by es;aplishiﬁg’the‘
alpha level at .0l to reduce thé possipility of commiiting‘§
familywise Tyée 1 error..

The overall 2 x 2 MA&OVAIchecka for an'ihtefactibn be-..
tween the results for the éwo language groups with the two .

administrations: In other

ords, drawing an analogy with

univariaté analyses, if the lines for the groups deviate

occurred. However, if the lines remain parallel, ﬁhen'no
ingeractioﬁ has occurred. 'Wh;; then, do the main effecﬁg
mean? If there is only an effect for administration, it
means that éhe two languggé groups are not Qifférent f%ém o

J :
multivariate effect for administration only, then, means

each other, at either administration 1 or 2. A sighificant

- A »

" that the language groupsjcad be pooled togélher, because al-

though different over time, they are not different from each
other. 1f, on the other hand, there is a significant éffeé;
for language only, this means that there is no difference
over time (i.e. the two administrations can bé«pooled
together), but that there ista significant mu}tivariafeieféj

fect between the two language groups. Because no sigﬁiﬁif

cant .change occurred over time, the same diffégences were

éresent at both the first administration and at the second,

or there' would have been an interaction. 1If there are sig¥f

" pificant ‘main effects for both administration and language,

. ' o
e
. ' . "
.

. . '

- ., .
.
.
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this means that there were differences both over time and

between the language oroups- however, the dlfferences be-

tween the language groups did not change over tlme. In

. other words, no interaction occurred. 1f there‘ls no sig-

-

nificant main effect for either administration ‘or language.

then there 13 no difference between any of the four groups

'deflned:‘results then may be pooled across both language and

t

administration.

Of the fifteen analyses, it is important to notée that

none had a Eignificant interaction. Two elements in parti-’
. ]
‘cular might have been expected to produce an interaction:

. Graphics because of the fundamentally different. approach to

graphips'inherent in Turtle geometry, and Programming be-

’

cause this was 'an aspect of educational computing which sub-

jects had just had personal experience with. ‘There were,

,however.‘some elgn1f1cant main effects whlch may offer

1nterest1ng 1nszghts into the brOader area of teacher at-
titudes and posslble influencesh: Some changes did occur

over, time, butin no .case was the study of a particular

progranming language sufficient to alter the framework which

) .

"apparently contributed to the selection of the language of

study. 1f the fundamental dlfferences between languages

‘clalmed by proponents of the varxous 1anguages are both

reaxmand important, this result arguee strongly for students

self-selecting'into languages Mhich they feel will confirm

their attitudes. Where that framework comes from initially /'

V‘.“ ) ) \ ' :,\

¢
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elemeﬁi. Only one univariate was significant, that for con-
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v

‘ ' - .
was not addressed by this study, and so no discussion of

that will be entertained; however, the single most striking
result of the fielqﬁtest part of this rese§rch-mpét‘be the

overwhelmingly minor nature of the few changes which did

+

occur. Perhaps either programming language's per se are ir-

el

-

relevant to teachers' attitudes, or, alternatively, by the

© time teachers take the step of enrolling in a course, their

minds are already made up about how they feel computers:

should be used in education.. Therefore, differenbps between
. - .

boo-

BASIC and‘Logo ({,g. language .as a main effect) may be seen
as the concebtuél framework thaé q;udents have when Ehey

decide to enroll in a Eourse,awhich framework’ is then. con-
firmed o£ altered. |

a

Language as_a Significant Main Effect S

There were five uses of the computer far which signifi- .

cant multivariate F's were obtained when comparing the ele-

.

ment by language groups. These weére: Computer Literacy, o

t

o

' Computer. Managed Instruction, Graphics, ?rogramming, and

‘Word Processing. See Table 6 for the ratings for all cdn-

structs on these five eléments. The statistical indices\| of

?

+ each are presented ﬁirst. Then, théy are intérpretea, both”’

individually and together._

w

Computer literacy. An overall multivariate F of 1.88

<
[

~(14,204)L p<.03 (17 cases missing) was obtained for this

Bl

struct'7 (Child Oriented--Adult Oftentud), F=7.22 (1,217),

N

"
.

e
13
o
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Table" 6--Ratings for Language as Main Effect

A

.

4

construct
(Pole

1)

l-Desira~

ble

2—Invol¢e-

ment
3—Cfeat.

Lrng.
4-Active
5-~Fun

6-Product

‘7-Child

~ 8-Compli~-

cated
9aNq Com-

mitment

i

Comp.Lit. Proc.

L
M
SD
1.6
.89
1.8
1.19
2.6
1.37
2.4

1.32

2.7

1.15

4'1

1.21

-B L

N

~.

~

Word.

[

M M

1.5 £.6
.87, .86

l.6. 1.9

1.02 1.04,

2.4 2.4

1.21

2.0 1.9

2.3 2.0

1.04 .95

3.2 2.8
1;56 1.51
3.6% 3.7
.96 .95
2.6 3.1
1.19
4.0

1.34

Elements
N Prog.
\ :

B L.~

N

M M

SD  SD

1.6

+92
3.0
1.18
3.6

1.23 .95

B

M

-

sD

1.7 .

.98 -

1.5
1.10
1.8

1.00

.78

2'2

~1.07

1.38
3.7
.92

1.08
4.2

1.26

A

Graphics = C.M.I.

L
M

-

sh

1.8
.98
l.q
189
1.7
-95
1.8
1.02
1.6

.84

2.9

1.45
2.7
.95
2.8
1.05
3.8

1.06 1.25 1.19 1.22 .

"1.09

B. L

M M
”

sSD 'SD

1.9 2.6

-93 1.45

2.1 ‘2.7
1.17 1.27
2.0 3.3

1.00 1.23

2.8"°
1.17 1.30
3.4
1.00 1.11
2.7 3.0
.96

3.6 Y3.4

1.17

B
M
SD
2.3

).os

2.2+

~a

2.8%

1.05
2 6
1.05
3.0

1.22

3.0%

1.01

3.1

.99

3.3

‘I'—\'
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' Wora. R
‘ boﬁp.Lit. Proc. Prog. : Graphics, C/M.1.:
. . - §
{Pole- i L B L B L B L B L B
1) M oM .M "M M M M M M ‘M

SO SD SD . $D° SO SD SO SD .SD SD
10-Imper- 2.6 2.4 2.9 3.0 -3.1 3.2 3.3 3.1 2.4 2.9* q
" sonal  1.21 1.22 1.24 1.23 1.19 1.39 1.26 1.24 1.17 1.12
\,n~1£—8atis— 2.2 2.1 1.9 2.1 2.2 .2.5 1.8 2.3* 2.9 2.5%
fying  1.24 1.19 1.03 1.11 1.35 1.43 1.02 1.07 1.01 1.15
- ¥2-School 2.3 2.3 2.4 2.4 2.4 2.3 2.2 2.3 2.4 2.0
""bse  1.03 1.09 1.11 1.15 1.13 .98°1.03 .98 1.68 1.0l
Y 13-Useless 4.3 4.2 :4J4 4.2 4.2 4.1 3.9 3.8 3.3 3.5
K © 1.03 1.16 1.01 1.14 1.04 1.20 1.09 1.08 1.09 1.16
14-At Ease 2.2 2.4 2.3 2.8% 2.4 2.9% 2.1 3.1* 2.9 2.8

1.19 1.18 1.18 1,22 1.24 1,28 1.07 1.28 1.19 1.23

L: Logo B: BASIC Pole 1: The label for the pole ranked
1; the complete 1a?els.may be found in Table é.
M: Mean (
'SD: Standard deviation .
. ', Logo: n=117, BASIC: n=12l _ . : ‘ | T
| *Significaﬁt univaria*e results. . |

. - .
3 4 . .

———
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\‘2<.01. On ‘the significant univariate, the BASIC,group rated

Computer 'Literacy as more adult-oriented than did the Logo

Word processing. 'The result for Word Processing was an

F of 1195 (14, 205), p<-02 (16 cases missing).‘lTwo univar-
iates were signficant: éonstruct 5 (Fun--Boring), F=6.57
{1,218), p«¢.0l; and construct 14 (I Feel At Ease With--I Do
Not Feel At Ease With), F=10.38 (1,218), p<.0l. The Logo
group felt more at ease with qud'Proceséing and found it
more fun than did the BASIC éroup,,although both were posi=-
ti;é about tbis use of computers in education.

a

Programming. The result for Programming was also sig-

nificant (Ff1.9 (14,204), p<.03, 17 cases miéeing). One,uni»»
variate was signfiéant:’ construct 14 (I Feel At Ease With--
‘I Do Not Feel At Ease With), F=12.80 (1,217), p¢.0l. The
Logo grouﬁ again is mofe to the "Ease" side of the scale,
with the BASIC group hoveriné at the midpoint.
Graphics. A significant result was obtained for
lGraphics (F=3.92 (l4u206). p<.01, 15 cases missing). Three
univariates were significant: construct 4 (Active-- o
Passive){‘é=8.8é (1,219), p<.01l; construct 11 (Satisfying~--
Fruafrating), F=12.48 r1,219f, E<.01;‘an& construct 14 (I

Feel At Ease With--1 Do Not Feel At Ease ﬁiﬁh) with_aﬁ F of

. 40.87 (1,219), p<.0l.. The Logo group is more to the

“Active", “Satisfying“, and "Ease" sides of the midpoint

whereas. the BASIC group' is closer to the middle (with -"Fase”
: N . 8 N y v .
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on the midpoint) for these constructs. i
°  Computer managed instructioﬁ;_ An F of 2./78 (14,197), .
p<-02 (24 cases missing) was obtained for-this element. In ' v

this ‘case however there were seven gignxficant univariates:
constr&ét-z (Needs Involvement--Does Not Need Involvement),

F=10.47 (1,210), p<.0l; construct 3 (Creative Learning--Not

Creative Leagniﬁg), F=9.30 {1,210); p<.01; construct 4
(Active-~Passive), F=8.21 (1,2L0i, E<.Ol} construét 7 (&hild
Oriented--Adult Oriented), F=7.51 (1,210), p<.0l; construct .
10 (Impersonal—-Rersoﬁalized); F=11.64 (1,%10), p¢.-0l1; con-

struct 11 (Satisfying--Frustrating), F=7.23 (1,210), p<.0l;

o and construct 12 (Appropriate for School Use--Appropriate

54
4 E

fé% Home\Use), F=9.44 (1,210), p<.0l1). As a summary, one
can say that as the BASIC group rated éompﬁker Managed In-
gtruction as requiring more involvement and being more
active, being more child and school-oriented, involving more
creative learning, and as being more perfpnalized and satis-
fying than did~fhé Logo group. Th{s element reversed the
trend of the other four uses which had significant main
effects, that being ; generally more positive view by the
Logo group. For computer managed instruction, the BASIC
éroup had an overall attitude ;héftwaa more positive.
- What these results indicate is open to discuséion,
Could the fact that thgre are differences on these uses of
the compurer be due to some kind of self-selection p;écess——

for example, people who feel more comfortable with graphics

#

t . {



k groups. Indeed, few attitudes changed at all. The question
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are interested by Logo, whereas those who are less comfort-

el

able are attracted b BAS&C? The same chlcken and egg"

- ST

question may be asked about computer llteracy--does the ini-

tial accessibility of Logo lead people to believe computers
< ‘ \ ,

in general are/equally applicable to children and adults, or

do those who are more interested in children and computers

"go to Logo courses, wh1le those 1nterested in adults go, to

BASIC courses? Do those people whd generally feel more com-
fortable with computers go into Logo courses, and Word

Processing and Programming benefit by association? And do

the opinions towards more "individual" uses of computers,

- such as word processing, programming, computer literacy, and

graphics, in turn influence the opinions of peoplg towards
more “institutionalized" opplications such as computer
managed instructioﬁ?

Each of the above questions assumes that the individual
statistically significant results are in and o£ tﬁemSelves

meaningful, or that together they form an interpretable

'pattern. However, what is perhpps'the most-outstanding -~ -~ T

result was that no differential effects occured, and that

the vast majority of attitudes remained similar between

remains as tp whether the remaining differences provide a '
poteﬁtially more important kind of information. If it is

gelf~selection that accounts for individpal teachers choos-

BN

‘ing to study different pgpg;amﬁing languages, and if



BN .
followingya course serves only to confirm pre-existing.at-

) titudes rﬁkhér than change ihem, it would appear that one T
canﬂdt inflhénce teachers’ attitudes solely by programmi;g'

. .
courses (br at least that thé’present courses did not).
Teache; training courses would have to have explicit com-

ponents discussing the different possible applications of

computers. It is unreasonable to expect teachers to be able

to extrapolate from the experience of learning to program
j§ themselves to the wide variety of educational aéplications
of computers possible. .
It was reported above that‘at the'beginning of the
ivcburges, 50% of the Logo gréup claimed to know BASIC, and
31% stated that this was the language they felt most at ease
‘wigh, and for the‘BASIC group, 36% said they already knew .
‘Logo and 22% felt more comforfablg with ‘that la?guage. This
would certainly lead one to believe that a signgficant num-

ber o+f people in the study had already followed courses in

Fhe other. language, and yet there was no interaction even

______though there were significant differences between the /

groups. It should be remembered that the conéépt of "feel /
most cogfortable with" is a relative one; in other words,

nof thesé n items, which‘do you' prefer?" This is not the

same as asking on a moie absolute scale how someone feels

about the items in ﬁuestion--the answer to that may be, "I

really don't like any, but I don't like this one less than I

don't like the others.™ ' .




" The lack of @ifferences is explainable if one assumes

that students go inﬁo courses with well-defined attitudes
that serve ‘as a framework for thelf reception of new infor-
+

mation. And it, would appear that, these attitudes, which adre .

/

.

relatively stable over time, were relatively uninfluenced
even by previous courses. This/would indicate that perhaps
courses are ﬁot the sign;ficaq£ determinants of attitudes
that coulé be expected. /

5 For example, if one log%s specifically at Word Process-
ing, this result could perﬁeps be explained by one of the
assignments in the Logo céurse which was not present in the
BASIC one, namely using- khe Bank Street Writer prbgram to
produce a paper. Bank/Gtreet Writer is e‘yord processing
package specifically }ntended for chlldren, and as such
would coneribute to/éhe perception that computers can be
suitable for young/Ehildren. It would also, presumably, be
relatively easy tf/learn and would therefore contribute to

'

the overall-ease/of interaction that people in the Logo

/
group. felt. However, when one realizes that the Logo group

did not develép this more positive attitude after their ex-
periences byt came into the course this way, 'the exblanation'
of effect Jeakens. and the argument for self-selection

/ L2

strengtheés.

) o
Adminisfration as a Significant Main Effect : ‘ ‘ .

A
Téree elements had slgnxficint changes between the

\\

flraé and second admlnistratlons. Art1f1c1al Intelllgence,\
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Programming, and Computer Managed Inétruction. Table 7

. presents the results for'all constructs for these three ele-

i ments. v

w

. © Artificial intelligence. An F of 2.42 (14,191), p<.0l,

30 cases migsing; was obt ined for this element. One
univariate was signficant: construct 4 (Activé—-Passive),
é=8‘80 (1,204), p<.0l. Al was perceived as more active at
the~seédnd administration than at the first.

Computer managed instruction. Computer Managed In-

struction had a significant effect for Administration

(F=2.02 (14,197), p<.02, 24 cases missing) as well as for
. Language, although there was no‘interaction. The only sig-
. nificant univarjate was for construct 12 (Appropriate for
School Use -~Appropriate for Home Use), F=9,93 (1,210),
p<.0l1. At the second administration, the group as a whole
was mofe to the School Side of the‘;calé than’it had beeﬁ at -
the first administration, although not surpiisingly, both
were to the School Side of the midpoint.
.. ‘ Programming. Programming also had a significant effect

for Language and Administration. The result for Admgnistra-“ .

tion was an F of 2.1 (14,204), p<.0l, 17 cases missing. In

this case, however, there was no univariate significant at

the .0l level. (As a point of information, only construct 4
{(Active--Passive) was significant even at .05, with an F of

. 4.3 (1,217), p<.04.)




cornstruct

{Pole i)

1-Degirable

‘2-Involve-

ment
3-Creative
Learning

4-Active
5~Fun
‘6~Product

. 7=Child

B-Compli-
!
cated

9-No Commit-
‘ment
10~Imper-

" gonal

A.1,

1

M

SD
2'5
1.2

2.5

1.25

1.31
2.0

1.07

2

"
SD
2.7
1.31

2.5

Prog.
1
M

SD

1.6

l.02

.99
1.8

1217

1.4

1.28

1.6

3.2

Table 7--~Ratings for Administrati%n as Main Effect i

89 '

C.M.1.

1 2 '

M M

SD  SD . .

2.4 2.6

1.0 1.11

2.3 2.6

1.16 1.31

3.1 3.0.

1.22 1.08 ‘

2.7 2.9

1.07 1.15

2.7 2.8

1.08 1.08 '
3.0 2.8

1.30 1.20

3.4 3.0

1.10 1.03° |
3.0 3.1 ; :
1.04 .89 )
3.5 3.2 '
1.18 1.23

2.7 2.6

1.24 1.08




»
B A.I. Prog. C.M.I.
(Pole 1) ~ 1 2 1 2 12
i . M oM M. M MM

o “ s sp’ sp sp- sp sp
- 11-satistying 2.7 2.9 2.3 2.5 2.7 2.7
. 1.121.15 1.39°1.39 1.07 .93
" 12-5choo! 2.5 2.6 2.4 2.2 2.0 2.4%

»
Use: 1.04 1.07 1.10 .99 1,01 1.09 B
13-Useless 3.4 3.35 4.1 4.2 3.4 3.5

1.18 1.25 1.18 1.08 1.13 1.13

14-At .Ease 3.3 3.4 2.8 2.5 3.0 2.7
1,31 1.26 1.35 1.19 1.27 1.13
re

Pole 1: The label for the pole ranked.l: the complete

labels may be found in Table 2. -
M: Mean
SD: Standard bgviation

‘ Admininstration 1: n=122, Administratjon 2: n=116

(
}

", *Significant univariate results.
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. This case highlights the intvinsic\mgl@iiariate nature
of attitudes; and provides a caution against placing too.
" much émphasis on individual univariates; what is impértant
to note is whenzthere are significant multivariate -
o s ,
differences. All constructs, even those which dolnot result
in significant univariate differences, must be considered to
be contributihg to these differences.

The specific effects of hisioE;T‘especially in an area
as high-profile and rapidly~changing ;s computers, are dif-,
ficult to assess. However, it is self-evident that teachers
following courses in computer programﬁing_froh January to
April 1934 were subject to a barrage of information from the
media (e.g. Feigenbaum & McCorduck's l§83 best-seller on ar-
tificial intelligence), the government (the Ministry of’

Education of Quebec had released its Proposition de

développement in 1983 and the impact in the schools was
beginning to be felt), not to mention whatever effects

merely following a course, using computers, and talking with

>

colleagues might have. =

" That there is a difference in~pedple‘s attitudes
towards prégramming égg se after ten weeks of concentrated
effort is certainly not surprising. As mentioned above,
there were no significant univariate effects, and ﬁheréfore
it impossible to point to Specifiéﬁdifferencas. Having said
that, itlis nonetheless interesting td "eyeball" the data.

One possible explanatiun for the change could be that of

i
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fatigue~-after ten weekgsof classes, the students seem to be

slightly more at ease (2.8 to 2.5), although they find the

N
p7i LR . :
whole activity of programming less fun (2.3 to 2.0), less’

satisfying (2.5 to 2.3), less active (1.4 to.1.6), and less

process oriented (3.5 to 3.1).
For Artificial Intelligence and Computer Managed

Instruction, there is no reason to assume that programming

' courses wpuld have had a significant impact on these two

i

“ particular applications; however, taking a course in the

area may have sensitized them to events outside of the
courses. which influenced the group’as a whole.

Elements with No Significant Main Effects \ ’5

v o,

Nine applicationsﬂfﬁémdnstratiqn, Computer Based
Traininé, Drill and pPractice, Proble; Solving, Simulatian,
Creative Writing, mes, Tutorial, and Information Retrieval
showed no differences between language groups or over time.
The results presented in Table 8 come from the 116 respon-

dants to the second administration. The vast majority of

. the ratings (91%) fall in the middle range between 2 and 4.

For eleven specific ratings, however, the mean for the group

as a whole is between either 1 and 2 or 4-and. 5. These will

‘be discussed briefly below because they represent extremes

which should be noted for the group as a whole. Also, from

a methodological standpoint, one would have expected certain

items to have fallen at the extremes; were this not to have

occurred, the validity of the meas’ting instrument would ™

7
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Table 6+;R§;ingé for Elements with no Sigmificant Effects

construct

, "Pole }

e A

l-Desira~ -

v

ble
2~Inv61ve-

ment

, "3"‘Cteat.

Lrng.
4-Active

VS-Fdn

. 6-Product’

7-Child

8—Compli%
| cated
9;NQ Com=
mitment
‘10-Imper-

sonal

Demo CBT D&P
He oMM

§D SD  SD
2.0, 2.4 2.2

<95 1.06 1.13

2.6 2.6 2.6
1.28 1.21 1.38
2.8 "3.3 3.5
1.11 1.12 1.18
2.8 2.8 2.5
1.29 1.21 1.20
2.5 2.9 3.2
1.02 1,08 1.2y
2.7 2.6 2.4
1.14 1.27 1.25
3.1 3.3 2.5
1.02 1.03 1.06
3.0 3,1 3.8
1.06 1.06 1.06
3.2 3.1 2.9
1.20 1.36 1.44
2.5 2.3 2.2
1.05 1.11 1.06

Prob Qre&t
Solv Sim. Writ.
M M M M

50 SD  SD

2.0 2.

1.8% 2.6

49 1.04 1.27 1.22 -
1.9% 2.1 . 1.9* 2.6
f.q 1.1 " 1.15. 1.4
2.0 _2.3 1.8* 2.9

.99 .97 .93 1.23
1.8* 2.1 L.9% 2.1
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.99 1.01 1.oi, 1.20
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3.0 2.9 :3.9 2.0
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2.8 2.8

3.5
1.06 .94 1.02 1.15
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3,0 2.7 3.7 2.6

1.25 1.14 1.37 1.25

Games Tut.

M-

1.01
2.3
1.0
2.6

.99

1.12
2.8"

Info.

Ret.

. M

sD
1.9*
1.0

2.8

.33 0

1.00
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- have beep in question.
) : q

_ the end in terms of desirability. [

95

hd

Demopstration, Drill and éfgctice;‘simhlation, and
Tutorial had .0 ratings’{n the extreme ends of the peles.

People seemed to have moderate ideas about these applica-.

1txons coming ‘into the course, and the same moderate ideas at

R
as surprising. Computer Based Testing was rated -definitely

None of the more extreme ratings could be characterized

[

as more appropriate for school use than home. Problem Solv-
' /

‘ing was very desirable,. and was perceived as needing 'a lot
of 1nvolvement being very actlve, and very useful. Crea-

tive Writing was seen as being creative learnxng, needlng

1nvolvement, and very actxve. Games were defxnltely rated
as fun, énd finally, Informatxon Retrieval was seen as very

deslrable and very useful.

The .general’ tone of responses implies at least an ini-

- tial receptiveness to a broad range of uses of computers.

a . .
Of course, the group of teachers in this sample may-be seen

v

as biased, as they are interested enough to enroll in com-

puter .courses. But perhaps this willingness to learn is

not as unusual as some reports would héve us believe
. ‘ : Nv

,(Samson, 1985; Vincent, 1985). A recent atudy by the CEQ,

. the union of more than 90% of the prlmary and secondary

school teachers in Quebec, showed clearly that teachers want

o

training, want to be informed, and are not afraid to)wel- -

o

come . the new technology as it is bTing thrust upon them

w



(Centrale de 1l'enseignement du Qpebec,‘1985).

.

Attitude Stability

The implications of this overall receptiveness are
heartenlng for those who believe in the potential for
diverse appllcatlons——beyond progratmlng—-and must give theA
skeptics pause. Teachers are not reaetlng 1n a "knee-Jerk"
way, but are act1vely seekxng 1n£ormat19n. However, as we

~have seen, this 1nformatlon may not have. the k1nd of impact
on attltudes that one might hope for. Attltudesiare, by
definition, "&onsistent over time" (Summers, 1970, p«2) and

relatlvely endurlng“ (Rogers, 1983, p.169; shaw & Wright,

1967, p.3) and represent “consistencies in the responses of - .

individuals" (Triandis, 1971, p.7): As Summers (1970) is
quick to ppint out, though,ﬁthis does not mean thatlatti—
tudes are immutable. If they were, much of the advertising:
iedustry would not existl '

How‘éoee this attribute of attitudes fit with the.

results of the. research reported here? As was stated above,

the most striking result of the study was the relatively

minor nature of changes in attitude which occured, consider- .

ing both programming languages and time as independent
variables. This supports the consensus within the litera~
\ : R

ture that while changeable, attitudes are certainly distinct

from whims, in that explicit effort is usually required from

. someone (either the person involved or an external agent) to’

q
realize significant changes in attitude.

i
i

k]
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II1: A Method for Questionnaire Development

v ‘ ~

Development Phase

Therprocess of and rationale for the development of an

attitude questxonna1re using Personal Construct Theory as a
base haue been described 1n some detail in earlier sections
of th1s’document. The goal was to produce, as objectlvely
as possible, an, instrument which would serve to both seek
out & consensus among e'group°of'people towards a group og
items at‘the same time as allowing one to perceive the dis-
crimination; that a group of people nakes among items. 1In
order to clarlfy the generalizability of this procedure,
this section will restate the éteps followed in more generic
terms than ones specifically related to computers in

education.

+

~_ Technigque Selection
~ - - : .
As MoGrath, Martin and Kulka (1982) point out, much of

the research process is marked by "judgment calls"; deci-

[

510ns which must be made wlthout the benefxt ‘of objectxve‘
rules or algorithms which if followed wxll necessarlly lead

- to the “correct" answer . This may inif?ally appear to Be
just another appeal to the “good judgment" of the researcher
that Osgood et al., (1957) defer to. However, judgement

' calls can be based on general Eubllc gu1de11nes. 1f not
about what to do, at least about what not to do. In that
sp1r1t, and with no intention Jf speakirng as' a "methodolo-

gical evangelist" (McGrath'et al., 1982), the following

~
4 o



guidelines'are offgred for choosing a Persongi Lonstruct
Theory-pasgé Questionnaire. (In the interests of brevity,‘
‘this will be referred to from'n?w on as a PCT Question-
naigfg) _Although 5ne'of the primarynmotivations behind the
develgpment“of the methodology deéailed above was to ‘
- diminish the reliance on "goobd judgement", we are still a

- long way ffom algorithmizing the r;search process.

\ Appropriateness of the self-report approach. Although

self-report techniques are recommended whenevér possible for
attitude assessmént (Henerson et al., 1978: Oppenﬁeim;'19€6:
Triandis, 1971), there are\times when a self-rebqrt approach
rwillbnot be the most appropriate. There are three basic
_ questions which must be answeréé\before one can.choose th;s
. appfoach: 1) Are the peop}e whose attitudes you are inves~
tigating able to understand the questions? 2) Do they have
‘suffjéient self-awareness to answer? 3) Do they have any
'~ reason to’lie (or not be completély honest)? (Henerson, eé
al., 1978) 1f tbe answers toothese'quggsgena are l--yes,
~2——yes, and 3--no, then it is reasonable to proceed with
tbfs approach; if not, one must examine alternatives such as

reports of others, socicuetric procedures, projective
) [} .

techniques, records, or physiological responées.

Self~-report criteria. ~As mentioned above, the method
developed by’ this researcher relies on the triadic approach
to construct elicitatioﬁ, one of the six originally des-
cibed‘by Kelly (}955). Given the ‘complexity of this method,

a
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it is not recommended for children under the 10 to 12 yearsg-
of-age range, the mentally handicapped, the deaf, or éhose
who have not mastered the language used in the dialogue
{Fransella & Bannister, 1977). Self~-report techniques are
not necessarily. inappropriate with cﬁildreﬁg however, the
PCT method should not be used ;ith the’groups mentioned
above. ., | . A

J 4

Criteria for choosing PCT questiohnaire. Once one has

established thag a self-report approach may be used} the
next task involves choosing among theQmany tools and tech-
niques which éxist for measuring, or developing measurement
instruments for, attitudes. There are certain requireméﬁts
which must be met in additioh to those common to all self=
report techniques; there are also indicators which can help
one to determine if the PCT approach will be the io;t ap-
propriate for the specific case at hand.

"

Appropriateness of topic. Not all topics are best

dealt with by a PCT Questionnaire. If one is intereasted in
- . \ 3 » .

exploring norm-referenced attitudes, such as attitudes

toward self or othurs, or attitudes toward school, school-

related conéerns. work, or general interést, many standard-

ized instruments exist which may well be easier an

more
useful (e.g. for comparison purposes) (Henerson et |al.,
ot 4 .
1978). However, thezfopic of interest may be one [for which

!

no standardized instrument exists,‘ér the group being
assessed may be sufficiently "differed" that stapdardized

Vs
&
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tests with standardizad norms do not apply. The key here is
standardized for whom: for example, .a test normed to
Angrican male teenagers may not provide a useful point of
comparison for an older mixed groub of Canadians.

The topic must also be sufficiently eomplex to allow
?E;lthe construct elicitation process. - 1f the question is
onl; how a group felt about a book or a film then a PCT
Questionnaire is not appropriate; 1i rather, one is inter-
ested in reactions to a number ef books or films, then one
is in the range covered by this technique. For example,

o
with the PLANET software a minimum of six elements is
needed--éhese can be six courses or six elements of a ' /
couree: the level of each element is not important, only/”

» that all elements are on the same level. One should no€

for example, compare T1me, Newsweek, Maclean's, Bus1néss

Week, People, and books. . /

Appropriateness to question. As with any research

-problem{ the question being asked will influenge the method
chosen. A PCT Questionnaire will not provide’one with an
approval rating per se, but rather giveﬂan,indication of how
and what a spec1fic group thinks about a group of elements.
There are also no guarantees that the el1c1ted constructs
‘will.perallel the researcher's if the researcher has speci-
fic queetions to be answered (i.e. constructs to be rated).
One point about this technique. is either a plus or a

minus, depending on' the context. E@cause each questlonnalre

<



must be generated for a specific group and a specific ‘topic,

.the comparability to other populations or topics is

\

Yem; literature is a medium which transmits ‘values from

inherently limited, as questionnaires arising from those

1
Lo

investigations would be different. However, because eac
PCT Questionnaire is context-and'éopulation specific, it
will have a local relevance thaé a standardized test cannot
have. The trade-off Qetween generalizability and specifi-

city is one that must be evaluated on a case«by-case basis.

"Who is the researcher. 1If the researcher generates a 9

4

éuestionnaire for a group of which she or he is a member,
then there is at least a sampie‘of one from the target °
population. On the other‘hand, the values cf an insider are
likely to be biased, reéulting.in a biased questionnaire; 
When the researcher is from outside the target population,
the generation of a questionnaire with no input from that

populatioﬁ is more likely to reflect the researcher's con-

structs thdan the target population's, resulting in asking

the quné questions or asking questions which the populétigp*A_wﬁ

i

is incqpabie of answering at'an accept;ble level of valid-
ity. The PCT Questionnaire approach overcomes aspects of
bdth these problems. Refering to the literature for the
generation of constructs does not really address the prob-
authors to rgaders; Therefore, when a review'gf the litera-
ture is used to.identiff conﬁtrucﬁs,’these coﬂétructs ;ill

again be coming from cutside the target population. One has

!

-
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merely substituted the good judgement of the researcher with.

r

the good judgement of previous researchers.

. Logistical ‘considerations. There i? no denying that

thismproé;dure is the antithesis of a "quié@ﬁand-dirty"
technique of developing 5 measurement instrument. There are ji
significant requirements in terms of time: on the part of
both the researcher and the members df'the target popu~
lation, and resources, in terms of access to computar sup-
port and volunteers for the development phase. The time
;equired is not only hours of work,‘but also a sufficient
time-span to allow for instrument development, pifot
testing, revision, group aéministration,‘and analysig. Each
circumstance will define the viability of such an investment
of time and effort. However, it is argued that educational
éurriculum questions whicﬁ cost such vast sums of time and
money deserve a level of advisemeng seldom allotted.

Some requirements are imposed sy the itatistical
analyses. MANOVA, for example; requires a Bample size that
-would produce 20 degrees of freedom for error in the
univariate case (Tabachnick & Fidell, 1983); in other woras,‘

a minimum of 20 cases in the smallest group that will be

./ compared. ' Conversely, large samples may present limitations

with respect to data processing; for example, this design J
could not be analyzed as 'a single matfix (e.g. 14 constructs
.x 15 elements) due to hardware limitations.

) \ ' 1

\
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QueétiJLnaire Development
i Aésuming that one does indeed have a problem for which
this technique is the most appropriate, there are then five

"steps to be followed in the development of a PCT Question-
tonstruct elicitation,

These are éiement selection,

naire.
coﬁstruct analysis*\giigt test, and pilot evaluation and

revision (Winer & Schmid, 1985)
In research appllcatlons which

1) Element selectlon.
have as a goal the assessment of attitudes towards a given

topic, or extraction of knowledge in a spe01f1c domain, the
researcher is starting with an area of focus. This trans-~

lates into a set of ele%ents which she or he has a rationale

for selecting a priori. 1In this particular example, the
area of.focus was computers in education; Shaw (1980) and

&

Shaw and McKnight (1981) offer many examples of other pos-

slble target areas.
The process followed to identify the spec1fxc elements
ature of the target area: if it

will vary depend1ng on the
is public andoestablishedn a literature review will serve
4

~

to highlight eleents of publf% interest; if the target area
consultation with

situation or a time,

is particular to a
will serve to highlight elements of group
and some com-

"experts"

local
No matter which route is followed,

interest.
bination of both may prove to be the most useful (as was the

-

case in this study), what is crucial is that clear, unam-
biguous definitions of these-elements are available for con-
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sultation by 'the raters. Review of .these definitions by ex-
perts and {ntelligent “laypeople” alike is the best way to

Y

engsure mutually comprehensible items. : /

v

2) Construct elicitation. A sample of the target

population creates the poof of construdts from which the "_ o
final selection will be drawn. Because this small Qroup :
will to some extent speak for the whole, care must be taken

that the range of qualities found within the target popula-

tion is as fairly represented as possible. Using the same

_core of elements, subjects work through the Repertory Grid

Technique using PLANET, and provide as many or as/few con- /
structs or additional elements as they wish. Each person

»

works in a form of isolation, with no feedback of the pat-
terns being created by the ratings, nor any indication of
other people's constructs or ratings. This isolation of-

fers freedom from other people’'s expectations that may

]

~otherwise inhibit the'expression of original forms of

-

expression.

'3) Construct analysis and selection. The goal of

construct analysis is to identify the constructs which are
either common to the majority of the group or important dig-

criminators for specific elements. The way that constructs

" "physically" group toéethergﬁn space provides an indication

of those which are similar to each other and those which
stand apart. Those constructs which are different are

equally important to include as are those which are-common,

_\l t':u



105

as these may provide important insights into aistinétions
between elements. | _

This step may be aécomplished using either the
SOCIOGRIDS procedure of the PLANE?ﬂpackage or a commercially
availaple cluster analysis package such as BMDP, or a com-

" bination oé both. This largely depends on the ﬁumber of
. constructs and grids to be analyzed and the degree:of aver-

R
g ",’ N N
~-5Yap of elements in the different grids. Obviously, due to

B
i " t
. e g

R

hardware limitations, the power of a proéram such as PLANET

N implehented on an Apple {1 Plus with 48k of memory is in-
her;ntly limited. The smaller‘the ﬁgmber 6f constructs and
grids and ﬁhe greater the degree of overlap, the less there
is a need to augment?ﬁhe process with recourse to more
powerful programs. \

The particular constructs selected out of a clustef is
ultimately a subiective decision on the paré of the +
researcher. What seems to "make sense" is one criterion;
others‘cap be the simplest words which are used as pole
labels, and.labels which recur over constructs in the same .
éluster. Even though the researcher is forced at ghia point
into a subjective stance, at least she or he may be subjec-
tive about constructs coming from a source other than an ex-
pert speaking ex cathedra. One may be generous at this
stage in including constructs--if two constructs seem seman-
tically different even though they are in the same cluster,

it is better to err on the side of caution. This is not a

e
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final cut, and different wordingg'may evoke more useful '
discriminations. It is also reasonable to include a con-.

~struct if it explicitly addresses a concern of the ' ' T

.researcher. 7
o

4) Pilot test. A complete paégr ané‘penéil version,
including all definitions and instructions, as well as
épecifié questions regarding ihe presentation and éamprehén-
sibility of the questioﬁnaire, should be distributed to as
many of é;e construct elicitation group as possible. In
addition, other members of the target popuiation who did not
participate‘in the construct elicitatiogbprocess and who are
unfamiliar with Personal Construct Theory and Repertory Griad
Tééhnique should be included. ‘Directions thch may be very‘
clear to ‘those somewhat familiar Qith the elemenés, con-. -;:
structé, and general procedure may be less so for newcomers.
" The inclusion of outsiders at this point will also alert the
researcher to the possibility that one (or more) con-
struct(s) is meaningless to someone who did not go through

the- process personally.

5) Pilot evaluation and revision. The easiest part of

\

‘this step consists of clarifying any instructions or defini-
tions that were identified (or can be séen to have been)
‘problematic. The more difficult part is that of analysing
the constructs to eliminate redundancy. If the policy of‘
caution advocated in step 3 was followed, there is doubtless

redundancy ‘built in. I1f the time taken to complete the
N ]

1%
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quesiionnaire was acceptable (for both tWe reseércher and .
ti@ participants), then no modification islneCessagy; The
.risk is of having more than one way of expressing the same
ideé; but this is not a risk with sefioua‘consequences,»’IY,

" however, as is more likely to be the case, the time reqiuired
is unacceptable, a dgcisfon guide for construct elimination
must be used.. At this point, éhe interest is no lonéer.in

i the physical proximity of constructs, but rather in account-

XQE for the séace between them with the fewesF number of
constructs. This involves another analytical tool baged oﬂ
a distance model, principal compbnents analysis.

| A principal components analysis is run on each element ]
| Lated in the Qdestionnaire. Following apprqpfiate rota-

] ‘ tions, the loadings of each construct on each elemenﬁsaré

)

. tabled, and the relative importance &6f each construct can,

-

4 ‘ then be assessed with respect to each elementJagqﬁﬁﬁg éfoup
of elements as a whole. A constrﬁct may turn out to be min-
imally implied in all of the élements, an important.cohtri— A
butor to many of the elementg, or.important to only a fgw ofj
the elements. ’

The researcher is faced at this stage with c0nflictiﬁg

# -

C} goals. On the one hand, the aim is to eliminate as many ,
4 . )

constructs as poesible to reduce the amount of time

reguired. On the other, the aim is to sacrifice the minimum

1

l amount of information possible. <The amouht of reduction

{ possible may be related to the number ,of elements involved:
s
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her or his own personal constructs onto the population.

‘\1'
LT
«
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it would éeem‘gntgitively feasonable that five related'
elements may 5e described w1th fewer constructs than would
fifteen; however, if those five represent the same cont1nuum
as the f}fteen, this may nbt be the case. Again, cauticzﬁ
must be the governlng influence. If too many constructs are
included, and-fatigue’ becomes a factor in the number ¢f con-

structs used, as long as constructs have been.presented in a

random order to raters, the effects of fatlgue will result “

only in a reductlon of n size. 1If, however, too many con- -

Y b
struéts are eliminated, th#e is a risk of losing informa-

. . [l
I B

1 ~

tlon across the board. j

Result of the Development Phase

At this point, the researcher has a powerful tool with

~which to begin large-scale research. The elements are those

which are of specific interest to the project, and the con-

structs are -ones of meaning to the target population. By
% A i } N

using members of the targetréopulation as a touchstone, the

-

researcher avoids the otherwise unavoidable impPéition of L .

2

Analysis Phase

The previous section discussed criteria fqr choosing a
PET Questionnaire approach:and described the progess of
L ’ .

developing such a questionnaire. This section will both

describe the analysis pfoceéure'and results with the spe- o -

cific questionnaire and case involved in this study, and

then restate the procedure in comparable generic terms to

Lo / .
. .
. ot o
.
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;ﬁ and +.60) on any element would be considered to be less im-

o
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those of the Development Phase section. . ' ‘ . -

Questiohn?ire Assessment

Qpénireceiviné the cbmpleied questionnaires, the firsé
step was to exémine tﬁe~inétrument to" assess the contribu-
tion of'each of:the constructs to the composite picture of
each élement.:A‘bimilar proceere to the one carried out'af-
ter the pilot administration was tried to check for possible
redundancy. ~Fifte¢ﬁ separate principal components analyses, :; '
one -for each element, calculated the loadings of the four-

teen constructs on'epch of the fifteen elements  separately.

Principal components,analfses, The results were ex-

“amined and from them one could see that in order to be left
with a manggéable number of factgr; (i.¢. not more ﬁﬁ;n
"five), a cut-off of 60% of the variagce accouﬁted for would
have to be used. wﬁen onebcomparés this with the reduction
procedure froﬁ the pilot questionnaire, in which the first
five factors_accounted for more than 90% of the vaéiance,
one:may already infer that there is less redundancy pet&een
these fourteen constructs than tpere was with the twenty. |
Nevertheless, an attempt was made to examine the contri$u7,
tion of each‘cqnstruct using the same critérioﬁ employed

-previously, namely that any construct which did not load

"significantly~(Q9fined in this case as loading between =~.60

'portant and perhaps suitable for elémination. Table 9
provides inform%tion as to the number of factors and per-

. . - . Lo
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S ‘ /L - Table 9--Numbér of Factors and
SN ’ -&ariance"hccounted For (Admin.l)

 Element No. of Féctoré Va;ianceA(%)
p ' N ébméuter Literacy 4 N 61.4
i | Demonstration ? W\';éo.l

; Antificia¥/intelligence 3 } “63:2*:
g : '1 }.' Ccmpu%é;léased Testing 4 60.2
? - - Lo - Word Processing 4. 61.5
t r -Programming’ ‘ . 5. 66.2
" Drill and Practice 4 61.0
o S ‘ B v‘ Graphics | 5 . 6540
, Problem Solving '4" f« :62.7,
‘~S'i'm‘ul'at‘ipn 3 ' 63.5
) Creative Writing -4 64.9
X - *i, . Computer Managed 14 64.2

c Inqtructioh . v
’ - . cames ’ 5 66.4
| " putorial’ o 4 65.0
, L _'.Info‘rmation R’etrifeva."l./' 5 64.’4 .
R L
L T e |
o \\*‘.x»'\,\" ,
* ;

T
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centage of variance accounted for in the factors examined.
In order to arrive at the most accurate factor load-
ings, the principal components analyses were -run again with

oblique rotations as this rotation relaxes the requirement

of«orthogOneliiy. As well, the number of factors required
: ' ¢

to account for at least 60% of the variance was specified.

' The problem of determznlng the number of factors to extract

-

in a factor analysis is one for which there is no hard and
fast rule (Ajar, 1982). ' The cut-off of 60% is less aﬁgi-b
trary thao it may first‘appear. For the maﬁority of cases,
it corresponded to what the results would have been 1f the
Scree test (Cattell, 1966) or the default criterion .of SPSS

of eigepvalues of less than one had been employed as the

sole criterion. ,

¢

As the goal here was to assess if each construct was:
being used by each group (in other.worda, had the pilot

sample prOV1ded an adequate and accurate cross-gection of

people), the prlncipal compoaents analyses were run on the

. group as a whole, and split by 1anguage group. Comg}ete '

results are‘presented in Appendix F. No construct could

ea511y be described as redundant.

" Selected MANQVA- comparlsons. Because no constructs

were identified as redundant by the aﬁalyéis aéproach fol~

lowed previously, another approach to reducing the data was

. exblored. This consisted of performing a series of MANOVAs

ﬁsjpg the between-subject Hotelling's program -of SPSS to °
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check for differegcés between constructs that could-be
expected to be similar on semantic grounds. Thig repre-
sented an attempt to check statistically for redundancies on

-~

the level of apparent meaning; for example, one hight asgsume

that if something was desirable, it was therefore useful.

However, before eliminating one or the other of these two T

,constructs, an objective test of the reséarcher's neces-

sarily subjective decision was desired. Ten separate

MANOVAS were performed, each 106king for a multivariate dif~

[

ference using the fifteen elements as dependent measgures.

The following comparisons were made:
Desirable--Not Desirable vs. Very Useful--Useless -
Satisfying--Frustrating 1 Feel At Ease With--I Do

Not' Feel At Ease With"

 Needs Involvement--Does " Active--Passive

2

. Not Need Involvement o ‘
—NeedstlnvolvementAADoes . Needs Commitment--Does . - .

*

Not Need Involvement Not, Need Commitment

Active--Passive  Needs Commitment--Does

Not Need Commitment ~ =

Child Orienﬁg?—-Adult Appropriate for School . !

Oyiented 4 '-Uae-—Ap;‘,)rop‘r iate for ;

. o L Héme,Use . 1

COmplicated-—Simple Useless--Very Useful ': .y
Complicated--Simple ' Vgry'Useful—;Useleés

Complicated--simp}e .1 Feel At Ease With--I Do

.
RIS
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, - Nat Feel -At"Ease With

‘Complicated-;simp;e ' 'I#ﬁo.Not Feel At Ease
With--1 Feel At Ease
7 I . :Wi th

All of the MANOVAs had F values that were significant

at an aipha:levél of .01 (see Appendix G for the results of

.each analysig). It should be noted that when the polg'ends

/vwere‘bppésite to each other (e.g. Desirable (1)--Not Desir-

N (S
able (5) vs Useless (1)--Very Useful (5){, the ratings were

'reversed. It was clear from this analysis that different

constructs were resulting in different placements in space

of the elements. At this point, analysis of the'question-

naire itself stopped, and analysis of the quéstionnaire data

S
! . N

began.

Missging Data

At this point, it .dis important to mention the ‘way that

miseing data was dealt with in the MANOVA analyses.. As-wag

“"mentioned above,.Tabachnik and Fidell (1983) pbipt out that

' .missing data may in and of itself provide important informa- .

_tion. -This possibility was explored irf the general examina-

tion of how the questionnaire was responded to\in the first

gsection of this chapter.. Once it had been estahlished thaﬁ

‘there were no patterns to the missing data, it could safely '

-+ be. ignored for the earlier analyses. However, given the na-
) !

‘ture.of MANOVA, i.e. a‘multivariqté analysis, the question

A.

| of how to treat missing.data required consideration. One

[}

.

ot
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option was to eliminate all missing data. This would mean,

‘however, that any time a person left out one construct fo:‘

(o3

- an element. all of tho person's rat1ngs for that element

would be ‘eliminated., This seemed to be unnecessar11y con-‘
Qegvative, implying a substantial loss of data. Following
the recommendations of Tabachnick and Fidell (1585), the
decision was made to substitute missing values with the

means of the group from which ‘the subject came (i.e: Logo or

BASIC, Administration 1 or Administration 2). This approach *

follo;; a regression-type model of the data set.

This solution ﬁas not, however, appiied across—-the-
board. There is an dbvious‘difference between someone who
leaves out a few constructs for one element and someone who
leaves out a Qubétantial number. The cut-off point. of one-
half was chosen: iﬁ someone left out less than half of the
cdnstfuc;s for an’ element, her or his scores wouid be sub%\
stituted by the mean; alternétively, if more than half were
left odf, that person's ratings for that element would be

eliminated. This strategy seemed to be a balanced approach

. £0 m1s91ng data, resultzng in mlnlmal distortion of the

data. If one looks back at Table 5, which gives the per~ ¢

centage of construcgts on which elements were rated, one sees -

‘that all elements were rated by the group at least 90% of

the time. This indicites that the quantity of missing. data

was not a problem, the ‘concern was only to eliminate the ’

4
'
%
i,

‘relatively few .cases whefg an element was not rated on mos;‘

]
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" of the constructs. , , v

Data Analysis - - . ;

Given the use of a new technique, there was nofestégf
. B \ . 1"
lished analytic strategy to assist in the interpretation of-

the data. Therefore, -the question of how to analyze these
data’ to extract the most and the most meéningful information

possible was not trivf:i;/jlt would have been very easy to

have been overwhelmed by-the sheer volume; ways of struc-

turing the questionning and interactions with the vast §uan-

tity of numbers had to be found. It is a measure of the

richness of the data that the problem was never one of find-

"ing questions that couldlbg answered, but rather limiting

the investigations to a single, cohesive ‘path. Many other

“questibns besides the one regarding differential effects of

' prégzamming lénguagés are answefable, and other appfoaches

-to answering these quéstions besides the one taken here
shuuld be gxplored. The questions not answered and paths
not taken will be examined in the final chapter of this

document . . \\\*)

Matrix analysis. Since attitude had been defined as

. multivariate, and since the fifteen different uses of the

3

. computer could be considered multivariate by virtue of their
"presumed low correlation, a first thought was to perform an

-“overal; 14 x 15 (constfucts by elements) MANOVA. This was

rejected on several grounds. First of all, the size of the

matrix meant that it.literally could not be done. There is

% ' 4 '
3 . ®

.‘“
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a hard limit of 200 dependent variables with SéSS MAﬁOVA
(Hull & Nie, 1981); however, even an IBM with virtual memofyt
‘could not handle more than a 7 x 14 matrix (C Gllley, per-
.+ sonal communlcat1cn, February 7, 1986).

The second rea;on for rejecting this approach stemmed
_from thc qusggion/qf how could‘one interpret such an analy-
c ‘sis,'iicu;ing for a moment that it could be run. Bas1cally.

for the purposes of the research questlon of this study, it
would be un1ntetpretab1e.. It would have been useful in
‘prov1d1ng an error term ‘which wculd more accurately reflect
the underlying variance, and if it could have been run; it

) would have for thac; However, 'as the coherence provided by
the elemenc on constructs structure would be lost, it would
not help in the comparisons desiréd in this‘recearch. If
one were interested in pursuing the concept of reduction of

dimensionality, touched on briefiy above and discussed fur-

ther in the last section of this document, an analysis of

‘cies of constructs acrosa elements, and vice versa.

Element by erement comparisons. The governing‘prin-
ciple in the analysis phase hcd to be the preservation of ;
the meaning built into the procedure by the developnent.
process. This meant thatlth; ratings for eécn element had -~
to be cqnsidcred in their entirety. As the‘oriéinnl ques- )

"Tion had concerned changes in attitudes towards the

difﬁerent'uses of computers, and not comparisons among

the whole matrix of duta would serve to identify redundan-
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ithem;'phé decision was made to make the comparisons -between
lénguagé groups éna administrations pﬁ an element by e;ement
5ésis. This implied running fifteen different 2 x 2 MANOVAs
'(language by administratién) with the 14 constructe as the
-multiple dependent'vafiables. This procedure answered a
number of qﬁestions simultaneously, as each analysis checked
not only for interactions, but also for significan£ main
effects of language and/o£ administ;;tion.

| It could be argued that Administration should have been
‘treated as a withip-gsubject factor, and a repeated-measures
MANOVA with only one between-subject factor (Language) |
"should have been run. This would have résulted in a reduc;

tion of the n~size by half, a consider;ble loss of data. The '
decision to treat Administration as a between~subject |
factor, thereb}'doubling the n-size, was bompensa;ed for by -
( the fact that in tréating Administratioﬁ'aa a between-
subject factor rather than a within-subject factor (as would
have been the case if a repeated-measures had beeéen run), the
error term was of course increased, thus making any results
more congervative. PR o

Missing data. It should be mentioned that missing data

.yére dealt with here in thé same way that they were in the
éﬁalysié‘of the constructs: when less than half of the con-
Qtructs for a particular element Qere'misging, the mean
value for the group (by languagé and administration) was

substituted; when more than half of the values were

-
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'missing,_that subject was eliminated for that element.,

\

Follow-up analyses. How to interpret significant mul-

tivariate differences on elements by language or administra-
- tion was the‘next problem. When there were none, it was
easy; all that one had-to do was describe the gr!;p as a
wholeé But when there were differences, the natural ten-
dency‘was to Eryato interpret the univariates. HoWever; the
problem of uaivariates is a bit of a Catch-22: the reason
that one does a MANOVA instead of a series of ANOVAs is be-
‘cause the dependent variables are. not uncorrelatéd; however,
the corrélation of the dependent variables‘means that it is

difficult to attribute the difference to one of two (or

more) correlated dependent variables. As Tabachnick and-

Fidell (1983) point out, "to say that two correlated [depen-’

dent variables] are both 'significant' mistakenly suggests
that the [independent variablé] is affécting two different
behaqurs“ (p-253). Finn (1974) cautions that "sepatgte F
statistics for variables. that aré correlated are not {ﬁde-.
pendent of one another and should not be used as partial
tests of multivariate hypotheseg" {(p.320).

One way of dealing with this is by adjustiny the alpha
level for the univariate F's to reduce the probability of
committing a .type I error, and that was done in this study.
(Only univariate F's with p<.01 were reported.) .However,

this is not a complete solution. Extreme caution must be

exercised'in interpreting univariates, and certainly no

.
2
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decisive claiﬁa may be made for specific constructs. How—
ever{ as Finn (1974) also points out, “éeparate F statistics
for each of the outcome measures provide use%ul descriptive
* data" (p.320). It is in this spiritlthét the univarigte Fs

_were approached.

Generic Strategy T

How one would structure the analysis in ariother study
would necessérily depend on the specific research question
being asked; however, there is a generalizablizggrategy
that can be extracted from the one followed here.

. H
Construct verification. The first steps concern veri-

[}

fication of the contribution of Ebe different constructs. .
‘Both principal components analysis and MANOVA, used as /
above, will help to identify if any constructs are

redundant.

Group comparison. The simplest approach to follow here
is using MANOVA with as many independent vériables-aa
‘needed, Kkeeping in mipd, however, that more than three will
be difficult if not impossible to interpret if there is an
interaction. This approach is very flexible, and can be
used to examine pre-stated areas of interest, such as‘lan—
guage'in this casé, as well as for post hoc comparisons (for
example, age or experience could have been used as anlinde—
pendent variable rather than being controiled for). More
detailed discussion of other analysis strategies may’be

found in the last chapter of this document.

-
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‘ CHAPTER 5

" CONCLUSIONS AND SUGGESTIONS FOR FUTURE ,RESEARCH

o

A riumber of conclusions that may be\dggﬁg from this

research, as well as suggestions for future activities, will
. -
be discussed below.

.+ The Language Debate

| The importance of attitudes in a process of change and
the various reasons why Logo and BASIC might have had dif-

~ferential effects on teacher attitudes gowards uses of com-
puters in education were dealt with earlier in this docu-

&

ment. If differential effects had been found,'an argument
!

‘would ﬁavé been made that, regardless of other considera-

PR : tibn?&ksne or the other of'the languages was useful to teach

| because of its affective influence. ‘However, given that
teacher attitudes towardé the different uses of computers
in\education sgem to be relatively unaffected by coursés in
programming ianguages, wﬁere‘does this leave those réspon—
sible for curriculum decisionsé The issue of langggée will
not gquietly just go away; for example, Cameron and Craiéhéad
(1984) ana~Moore (1984), in discussing teacher education

) c%rriculaw suggest varying levels of programming competence
;in one or more programming languages, leaving the choice as
to which open. If anything, the"danguage debate has ﬁeated

up recently, with other contestants joining the contest to

become "the" lahguage for education.

A
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BASIC vs. Logo revisited. BASIC is still Befng
taught, and thg'primary r;tionéle still seems to be its
pervasiveness. "BASIC isn't really the best language for
writing AI programs, but it is the most popular language on
micros and this fact makes it worth the inconvenience of
using it."™ (James, 1984, p.8) Substitute "educatjional
software" for "AI" and you'll have the ‘current state of the ,
argument “for BASIC: almost no-one will say that it's good
on its merits, only that ié's argund. However,‘this
prevalence may be deceptive. As Self (1985) comments, ver-
gions of BASIC abound; unfortunately, as many of these are
.nonstandard"versions, the availability does not tranbl%te
intoyportability as programs must be translated between
‘machines. o . wd ’

' There are, ﬁéﬁever,'those willing to make the argument
against BASIC loudly and clearly, not to mention passidn—
ately. After discussing .the technical reasons for his
views, Bork (1985) comes out unequivocally against BASIC.'

The arguments for teaching BASIC because of the

Qidespread avéilability of BAéIC are similar to the
“égguments" for an exclusive diet of'junk foods;
they are easy to get and everyone is using theml
In fact, it is a good analogy to describe BASIC as
tﬁg junk food of computer programming languages.

* The analogy works even further. .If a person has

spent a lot of time eating only junk food, it is

7 s ”
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- '
diffidult for the person to tesuhéja.norhal Aigt,
The same situation 6btains with BASIC. 'Onehcan
fairly say that BASIC poisons many students, §r04
ducing bad habits that are é;tremely ﬁifficult to
°  overcome, if they can be overcome at all. (p.29)
He concludes by stating:s "My very strong iécomméﬁddtion is
"'DON'T TEACH BASICL'" &p.31), leaving no doubt as to his
position. - 7
| Self (1985), also after a discussion of its technical
iimifations, descriﬁés BASIC %é “such a limiting language
that few profesqional.progfaﬁmers'would seriously con-
template using it for a program of iéy size" (p.152) and in-
'd§rect1y blames BASIC for both the present an& future poor
quality df éducatianél software.'
1 “'Gi;en that a course'in BASiC does not Feem to'have“much

effect on how teachers think about educational computing,

and given that BASIC is the target of such fundamental (and

. substantiated) attacks, perhaps the inclusion of BASIC in

>

‘teacher training curricula at all ought to be seriously

Does this leave Logo as the default language of choice?

“ r}‘;;,

Certainly ﬁbgo has many . eloquent champions (the programs for

-

the Logo 84 and Légc 85 conferences alone testify to the

" amount of activity this programming'langugge cum educational

\

software has engendered). But should it be taught as a

fprogramming language per ge? That Logo is not juse'g kid's
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. ‘mathematics concepts. The technical considerations of Logo

3

‘interpreter is the educational software package." (p.100)

NN
et
2 ‘
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;angdage’was,clearly demonstrated b& Abelson and diPSeésa's

1981 book which used Turtle geometry for university-level -
are dealt with by Abelson (1982) and'HS:vey {1982), although

Bork (1985) disagrees with,them‘on,twovpoints, namely that

requiring data typing is bad, and on the efficacy of the -

control structures in Logo.

But should Logo, given its accompanying philosophy Qf.

- education, really be taught as a programming language for . y

creating educational software? Logo is arguably not a “"toy"
lanquage, given‘iﬁs power ful list-handling heritage from

Lisp. However, consider Self's (1985) statement that "there

' has been ho suggestion that educational software packages

should be written in Logo (as they have in Basic). The Logo

E%is means that' rather than considering Logo as a‘ﬁrogram— ' S
ming language, it would probably be more useful to consider
it as one of the possible uses of computers in education. )
Ihis places Logo outside‘considerationg based oﬁ computer
science criteria aloneﬁ but puts it'squarely within the con--
text of educational criteria. Much more emphéaig must be
plécéd; then, on how to use Logo within a class'in a way
falthfgl to the v1§10n set ‘out by Papert, if that is what is
deslred.u Logo as a currlculum 1nnovat10n runs a serious:

rlsk of going the way of. other curriculum 1nnovat1ons if

this problem\{s not addressed. Bork (1985) ‘and Self (1985)

N
\

3
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both point to examples where Logo has been divorced from its

original intentions:. sometimes in obvious ways, such as
students entering only programs given to them by their
teachers, and other‘times in more subﬁle ways, such as an
implementation which did not separate the defining of a pgo—
cedure from its execution, thereb& disallowing the top-down
programming style which-is wvalued witﬁin Logo.'

) All of this indicates that Logo has an important .place
within educgtbon, although care must be taken to place .it |

within a context suitable to exploit its potential without

placing unfair expectations for it to serve as a multipur-

‘pose tool for all educational computing applications.

Other programming languages for and in education. §;

Other general-purpose programming languageg (as distinct

from authoring languages such as NATAL, PILOT, etc. which

were conceived specifically for the developmen£ of computer-

bagedllearhing materials) are being prohoped for use in
education. Godfrey andistetling (1982) support Pascal for
develgping computer-aided 1earning; Bork (1985) also con-
siders -Pascal the language of choice for many sefious educa-
tional software development applications. .

Prolog has also been heralded as an important language

for égé within education, in much the same words as Logo. °

"The major goal of this research is to provide children With .

a rich computational environment for doing interesting

natural language projects." (Kahn, ‘1984, p.178, If one

1t



substitutes “mathematics" for "natural language”, one could

be talking about Logo. Kowalski (1984) presents Prolog as

“the 5peragiqnalization of logic and "logic as a compdter
language for children" (p.12l). Ennals (1983) presents
Prolog as the best way to have.eoméuters aid in "develdpingﬁ
logical thinking in childfen,’ghich has been central to
 academic learning qf éll centuries, using a coﬁputer-
intelligible form of logic" (p.13). Given an increased move
towards applying artificial intelligegce techniques within
educational'computing (for example: O'Shea & Self, 1983;
Schank, 1984; Se1f5i1985; Vazquez~Abad & Laraee, 1984;
Yazdani, 1984), and‘given the use of Prolog for artificial
intelligence, notably by the Japanese, perhaps more atten-
tion should be paid to the approﬁtiateness.of\this‘}anguage
~ £0: certain educational ends.

, ?be main point to rememﬁeg in this discusgion about
1angua§es iB that the issue must be kept in conéegt;‘ As
Schank (1984) points out:

Programming languages are not simply'highlyA 3
stripped down versions of human or ‘natural’
languages. Programming languagea-allow‘onlx one
way to say things, with a specified syntax and a
yeri limited voqabular?,{allowiné no ambiguity."b
Programming 1aﬂguages enable the computer to under -
Stand instructions for moving various ‘symbols

around, and to decide the order in which such com-.

¥

.
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Eands should be executed.’ It is not possible, in a
r‘*"";:i'i'bg1'::unming language, to discuss something, voice
an opinion, or elaborate a point. The repreéenta~
- tioﬁ of abstract ideas and of concrete events is
the province of natural langdhgea alone. (p. i4)
Self (1985), in discussing the relative merits of dlf-
g ferent programmlng languages, polnts out that all program-
ming lgnguages‘ate gquiyaleqﬁ; in that any prograﬁ which can-
,Hbe written ig one language égn be rewritten in anogﬁer, in
o principle” (p-99). The question, then, which must be kept
B in mind is why one wants to teach any language. at all. Bork‘
' | (1985) points out one of the common misassumptions in the '
\\\ " area of computer,programming, |
Often iﬁ teaching programming, i£ seems igplicit;y
assumed that everyone will be a progrqmmef in some
distant future....While it is a féct that everyone
will be a'computer user, that is not to say that
everyone will be a computer programmer. (p. 18)
If currlculum designera for teacher training are able
to articulate what the 1nstructiona1 .objectives are which
w111'be met by teachlng programming. this should go a long .
way to help in the'rat1ona1'se1ectlon of appropriate
languéges. A criterion suggested by Bork (1985) for select-
ing a- language to be taught to students is equally ap-

plicable one level up:

hducators must always ask what the students are ex-

Faad
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- ' pected to do with prbgramminé'skiilé once they have
them. We could teach a five-year:bld to run a ‘
machine lathe, but it is not ; wise thing to ‘

lrequire in the educational ﬁrocess because it is

not useful for such a student. (p.19)

'. Languages in ‘their educational context. There are a
number of reasons one can imagine for wanting to teach
programming languages to tea;héréi 1f tﬁe goal is fo teach

’ ﬁrogramming.so that teachers learn how to program for its
own sake, one must considér the criteria developed within
the Qiscipliné of computet sciencg. This implggs systems
analysis as an important part of the curriculum and cer~
tainly an emphasis -on structured programmingﬂﬁechniqueé.

" One may also have the goal of wanting to‘give_teéche;b
a tool for "quick and difty” applicgtionsg fo;'example, a’
quick drill for students who are failing behind‘in a given

. . ) topié or a simple interest rate calculation progfsm. ‘In

, , ' that case, one is not particuiarly iqtetested in teaching .
;omputer'scienéé. but rather the Qse of a tool—-and.thén'an
aﬁthd;ing language, such as Pilot or Scénario, may be the
most approp;iate. Self qiscounts BASIC for "programs of any
size”, but one can imagine useful applications of computers
hich need pograms that are small enough to avoid the
injunction, and BASIC miy‘ﬂe useful, as it is pfevaleﬁt.

Other serious 9pplications for education will é;eatlx

require serious programming, and the. "teacher cum

= N
¢
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progréﬁmer“ or tcp as Belf 11595) labels her or him, will
not be able to create the kinds of applications needed with-
6ut the agd of éerioué,pfogfamming expertise. The creation
"pf the final pfbduct .8 prﬁbably best left to aicomputer
éc;entist. -However, what of_languages for development
aéplipaéionp{ the creation of A prototype which can thén‘be
-turned over for reproceﬁsing into a more efficient package?
A nunber'of langﬁages‘have been sugge;teﬁ;as useful for this
activity: Li;b (Kraft, 1986), Prolog (Cabrol, 1985), and
Logo (A. Keller, personal communication, December 13, 1985).
. However, if one is teaching a language with the goal of
‘éoftware development, tbis rust be both conscious and
explicit, anq Appropriate~techniques‘must»accompany the.
ylanguage.

One argument‘maéejfofxteaching‘progr;mming to teachers
wasg éo allow them to'”m;ésdqe“ software to suit théir par—'
ticular needs (Winer & Vtzgue?éhbad, 1983). This argument,
which ﬁad particular relevance for ﬁASIC, has become obso-

lete with the increased protection of software from modifi-

cation. This protection is sometimes achieved by thé‘sheéf':
complexity of the pr;gra; combined with a lack of documen-
tation; in other cases pgograms are effeétively'ciqsed‘to
outsiders by sophisticated copy protgcg;on techniques.

’ However, it fs becoming increasingly apparent that many
serious educational applications can be‘done ﬁsing'toolé »;

that were conceived for‘othef purposes, for example, word
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proceséing,‘spreadsheets, and data bases. In these caseé,
in additipn to teachiné the use -of the package its?lf. one
needs to atresé the developmené of the instructional ac-
tivity thch will optimize 1ts eductional usefulness. If
one is teéching’a progrémming language for a uee_othér than
simply programmiﬁg, then attention must be paid to its im-
plicit pedagogical environment--if you teach- Logo to

‘teachers, one must include a consideration of the develop--

ment of microworlds for educational purpoées (cf David,

'1985);, if one teaches Prolog to teachers, one must include

the development of iqstrugtional actigities for logical data
bases (cf. Nichol & Deaﬁ,'1984l,,étc;

| Quite simply, either one is teaching a programming lan-
guagé to allow for a kind of application to be(deveiaped, in
which case one should followléomputer science driteria,ﬁol
select the most appropriate language; or oné is teaching a
programming language for its potent?al Ss an édﬁcational en=
vironment for students, in which caeé one must ‘include the

educational context with the language.

The Quebec Context

The breceeding discussion was not plqcéhxapecifically
within the Quebec context. It is important -to consider its
relevarice to Quebec. In the spring of 1985, a revised ver-

sion of the 1983 Proposition de déielqggahent of the Minis-

try of Education in Quebec was issued, the Micro-infor-

patique : Plan de développement. It clearly identified
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teacher training as a priority.
La formation et le perfectionnement des‘personnels.'“;.

e pa#ticuliérement‘des enseignants, constituent le

volet ig élus important du plan d'action. Toute
démarche ou‘initiativegnouvelle, si prométteuse
sdit-elle, qui entrafne un changemen: dans les
stratégies d'gnaéignement ou les p:a£iques'pédago—

giques, doit étre étroijtement conjuguée d des

mesures’ touchant les autres personnels si 1l'on veut

' qu'elle prenne un bon départ et soit dirable. Les
nombreuses eXprériences vécues ces derniéreé années
N BN dans le sttéme(scéléite q@ébécois comme ailleﬁfs‘
démontrent 3 1'évidence la nécessité de ressources

humaines compétentes et motivées pour l'implanta-

tion d'une innovation pédagogique de cette enver-

\ gure. C'est pgurqubi,.#l‘importe §u plus haut

point, que le ministére de 1'Education et les com-

. missions scolaires, selon leurs responsaﬁiiités’
.propres,‘fassent tous les efforts nécessaires pour
sensibiliser et former adéquatement les enseignants

“ et 1e% autres personnels de 1'éducation qui touche

déjd 1l'implantation de la micro-informatique dans
le systéme scolaire. (p.22).
A variety of training programs, ofkered directlf by the

Ministry (the Programme 4'introduction and the Programme de

formation légére), school boards (as pedagogicél'day
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workshope), and universities (ranging from the Octo-Puce

series coproduqéd by Télé-Université and TVOntario, to on-

and off-campug credit courses‘offered by all Quebec univer-
sities except one) have been#ggeated or éxpanded'since 1983.
According to results of a stuéy carried out by-the CEQ, ap-
proximately 51%.05 teachers have received:some kind of
training, howgver~minimal or informal (they include self-
teaching). It ie interesgihg to note that more thaﬁ 10% of
reported users of microcomputers report haQing received no .
training whatsoever (CEQ, 1985). \
The satisfaction ievels reported with the various \
training programs range ffom‘19.4% satisfied or véry‘
satisfied (w?th Octo—Puce)'to 63.5% Bétisfiedlor very \
satisfied (with the Programme de formation légére); the . ' \
universities had a satisfaction rate’ of 7b.2%. While cer;
éainly acceptable, there is room for.improvement, and .it
. , falls therefore to university curriculum de§igners.to‘cpn-'
sider sugges#ione from the teachers themaéi?és. Itlis im-
portant to remember that specific university courses were
not identified, therefore each universfty program Quat try
to extract from the data those ;spécts which are most
L relevant to it. |
According to the CEQ, "Les besoins quant au contenu de
la. formation ont été clairement exprimés: condaissance des

diverses épplicat%ons pédagogiques de 1'ordinateur, de ses

impacts psychopédagogiques et sociaux, de ses diverses
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utilisétions en classe, des logiciels existants et des
crltézes pour leur choix.”" (CEQ, 1985, p-43) The main
cr1F1c1sm of existing programs was thelr overemphasis on
technical aspects of the computer and programming. "Plu-
sieurs programmes de formation sont encore beaucoup trop
centrés sur lés‘aspects techniques de l'ordinateur et sur la
progfammation:" (CEQ, 1985,lp.43)

That“there is an interest in learning about a range of
possible uses ;f computers in education was clearly demon-
strated. Teachers were asked explicitly if they were inter-
ested in learning about general teaching support applica-
‘tioﬁs, enrichment activities.nsimulations, exercises for
remeaiation as well as general usage, test constructién,
problem analysis and solving, educa%ional games, and record-

fkeeping. Only record-keeping (at 63%) and educational games

(at 69.3%) did not have more than 70% of the teachers very

» interested or interested. This level of interest in a wide

range of applications supports the concerns of this disser=
tatién in .two specifc, and related, wayé. fi@

First, the CEQ findings underline the need to ask ques-
tions which go beyond the broad, now somewhat “motherhood"
’term)of educational computing in general. When one adds to

the niné appﬂiqations identified‘by the CEQ questionnaire
those which users identified as current (namely drill-and-
practice, simulation, educational éames, tutorials, general

learning activities, word processing, data-bases,

2
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spreadsheets, and telecgmmunications épplications), one can
see that .the range of actual uses is bfoad'enough to warrant
the complexity derived from asking about specific applica-
tions. ’

Secondly, the results of the CEQ study support'the
original concern of this dissertation with programming
ianguages. Given that learning either language per se does
not have a significant‘side—effect of influencing attitudes,
what language would it m;ke most sense for teachers to learn
in-the present context? As Bork (1985), among others,

points out, computer literacy is not defined by be(ng a

\\\“programmer,~and teachers may be effective tool users without

beiné able to create the tools themselves. If teacher
training is to include programming, it mugt be as a means to
a predetermined end, rather than an end in itself.

This implies the promotion of & variety of instruc-
tional applications_of computers. Therefore, the general

trends discussed 'in the previous section seem to be ex-

plicitly supported within Quebec, and of signficant interest

to Quebec teachers.

Issues Other than Language T e

This research began with a quesﬁibn about programming

vy,
Y

languages, and therefore the interest id other variables

&

which might influence attitude, such as age, sex, subject

matter expertise, level of teaching, years of experience,

computer use, etc. was limited to ensuring that these

~»
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variables would not confound the study. , This was done by

establishing their equal representation in the éroups'under\“

. . -
study. . This is not to say, however, that further -investiga-

tion of these variables might not give intere t1ng resulte.

Slmllar analysis procedures ta’thOSe rep rte¢ above
N
could be followed examining alternative péﬁs'ble,sources of
{ -

. difference.” Gilligan (1982), for examplé, pr sent% a number '

-~

‘of emeples where men and women have s1gn1£1c ntly\different

conceptual frameworks for approaching areas with affective

components. Turkle (1984) ‘discusses differen%es between
: ' |

. { !
hackers and "normal" users--the amount of computer use may

>

be corrglated with differing perceptions. C. P Snow (1959"
discussed tﬁe two cultures--humanism and €c1ence—-long
,before ‘the emergence of the microcomputer. Do these cul-
tures exist within the area of educatlonal computlng--lt

would be lnterestxng to contrast teachers w1th Arts back-

" grounds aga1nat teachers with Science backgrounds. éf

These are*some scggestiohs for further variables which
“ . ‘ .
could be explored as potentially important in the attitude

formation of teachers.
Other Analysis Posaxbilxties , 6 *

1 -

The prev1ous section made some suggeatlons fo; var-

iables other Epan language which might be important in the
ongoind'develggment of teacher attitudes towards cbmputers
in education. These variables could be studied by the pro-

cedure described above, as they are all concerned with iden-
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' want to ask about teacher attitudes which would ‘touch more

* further research. For example, because, of.the multidimen- K
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" tifying differences between groups in ratings of gomp‘qter

uses. However, there are other questions which one might

* \v

‘on the underlying structure of the‘attitudes or the class-

ifications i(;npligd by these structures. #To answer these
questions one would employ Qifferent nalysis techniques to
the one employed in this study. One: s‘\trength of the PCT

Questionnaire is that the Iievelopment prccedure- of the ques-

tionnaire would still be the same, only the analysis proce-

dure would change to fit the guestion. - . -

A factor analytic approach’ to attitude change. Alter-
native approaches to the analysis of the data may warrant ‘
v N ‘;. ‘

e .
\ N
sional nature of attitude, change in attitude could also be

defined as a\ change 1n dimensionality; i.e., if g larger or
smaller mjuunber of facstors is needed tO";explain" the’
variance after treatment than before, or between gfoups, one
could then infer that there has been a cﬁa'nge or that there
is a difference in attitude. The concept of _d,iménsionality
encompasses both the number of constructs involved (implying A
a. larger or smaller conceptual framework) and elements (;ngre

or less yariability in p'etceptions of computer use). Thié

approach would require -a different model ofwstatistical

Y

analysis than the one used in this _study; for example, fac-

8

tor analysis techniques.

A method such as J-factors (JIJ8reskog, 1967; Jbreskog & , +

a
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Sorbdm, 1979), wﬁich~use§ the Maximum Likelihood Method foq,

.

fitting the model matrix to the sample covariance matrix,

would be applicable. ‘With' this appfcach; one begins with

1

the hypothesis of one common factor and proceeds in an

' iterative manner adding one factor at a time until-sig-

'nificance tests indicate that a given factor model does not
deviate significantly from the observed data.
Results of d1mens1ona11gx analys1s. This reduction of

o

-dlmen91onality by factor analysis could be extended to look-

ing at the coppoaztzon of the underlylng structure. As

"mentioned, above;. both the constructs and the elements may be

exahined us1ng thxs approach. I1f the reduction is done on

the constructs, then concluslons could be made on the over-

lapping of allegedly different constructs within the context

" studied. The existence of unexpressed contructs composed of

'a combination of the expressed ones could also be investi-

gated. 1If, on the other hand, the reduction procesé is

’

carfied out on the elements, thén conc;usions could be made
- Q

on tneAPetceptionch.the'diﬁferent uses of the computer.
This could have direct implications for teacher training
currlculum planners, by 1denti£y1ng areas which need atten-

tion to clarlfy potent1a1 mlséonceptlona' for example, if

Tutorial is seen to be equivalent to Drlll-and-Practzcep

. then 3pecific empﬁasis must be given‘to their differences,

°

and the dlatenctlons must be made clear.

K. clustefasnalytical approach A diifercnt‘approach

o
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to the question of reduction of dimensionality, namely

cluste? analytical techniques, might ;lﬁo provide useful
results. TheAquestion of typologies of educational comput -
ing apﬁliéations was touched on briefly earlier in this
document. However, even a brief(iook is sufficient to show
that there are different ways of clasQifying the saime range
of uses. If one contrasis Coburn et al. (1982) and Rhéhby
(1975) one can see the differences: Coburn et al. are con-
cerned with what the computer:is doing--is it testing,‘is it

teaching, .is it being programmed; Rushby emphasizes the

' role of the learner--is yhe user testing hypotheses, being

. instructed, etc. These classifications, and others in the

literature.‘appear useful. But .are they useful tovthe
teacher? Finding what clusters obtain in the field, and
working baékwaras from those Eluaters to identify the con-
structs and/or factors which discriminate one from the
other, would be an empirical way. to establish a‘typolqu,

one based on the teacher's perspective.

"The PCT Questionnaire Method ’ ¢

The most important aspect of this work was .the marriage
> b

.

‘between an implementation of a thébry and a practical

- application. The techniques of Personal Construct Theory

were used, and can be used again, as a means to an end,

ramely establishing the content of an attitude . ,'

E)

'questionndire. The validity of the process of developing a

questionnaire in this way comes from the validity of the
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source; in other words, Personal Cénstruct‘Theory.’ The PCT
Questionnaire capitalizes on the fact that both the theory

! and its accompanying techniques are inherently suited to the
I tasklat hand} namely the elicitation of constructs and their
subsequent use-to discriminate among a éroup of related. ~
items and between groups of people. PCT is useful in this
case because one wants information from a specific popula-
" tion which can be considered the best source of information
about itself. The characteristics of both the object of in-
- éuiry and the target population must combine lo allow for
the choice of this method--this case‘qualifies on both

4
counts.

N T 4
' ’ Within self-report techniqueé, Ehe‘meghod deaeldped and
. tested allows the researcher to step outside herself and not
be forced to rely solely on one person's perspective,

- however well-intentioned and comprehénsive that may be. The
thgoretical validity J?hPCT is strong; the method proposed
tespecﬁs that and poinés out a new area to which it may be
applied.

Summary . K

' Two areas were of concern.in this dissertation: one of

content and one of methodology. The content was the effetts

o of learning two programming languages on teachers' percep-
: ] - .
tions of uses of compu;eta in educatién;'this question is
'Addressed\;hroughout this document. -The methodological con- .

cern was to develop a method for creating questionnaires

. ‘ L ‘ \
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v B ST
~ which would reduce the potential.for experimeréer bias while

increasing the'g:G%textuaL relevance of the resulting
instruﬁent. The procedure outlined in detail is an approach
which worked in this case, and would work in other contexts.
The method not only provided a means of answering the

sp;ci fic question of thisg study, but is capable of answering
other kinds of qu?’s_htions, as illustrated in the above sug‘-
gestione. What hgé been cr';ated, then, is another tool for

[

the educational technoieg‘l/st'a toolbox. As practnitioners

and applied’ researchers, we are constantly faced with ' »
answering new questions, ones that gre\'new in both substance

and kind. To do thiq, we need a variety of tpols at our

dis al, tools that we must choose wisély. but must then

gerve us well.

A

L
N
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éomputers_ {n Education
An Attitude Questionnaire - - - ..

wt

: ‘This questionnaire is designed to explore your lttitudas about different
uses of computers in education. A1l information will be kept strictly
confidential, so please feel free to give your honest cpinion.

¢

Age Male | Female Last 4 digits of telephone number "

. . (For administrative. =~ - .
R ' : ‘ "~ purposes only.) .
R - Teaching Experience: ' : . (
Years . Subject(s)
‘ Level - : Current Occupation
Computer. Exp'erieﬁce
. Do you use a computer on a regular basis?
If yes, fcr what? _
o o, What computer languages (1f any) do ,you know, and in what order did you learn them’
. X Know‘ledge of. Order Learnt
. BASIC ;
, LOGO
" .- FORTRAN

——————
— °
r——————r

A1

Other (specify)




i ____A sample-page follows. -~~~

159

Tfrls questionnaire asks you to rate a variety of different uses (or poteni:ia%
uses) of computers in education on a number of different rating scales. Each
page has a 1ist of- the uses and a hew scale. Explanations of the different
uses are provided on the blue pages following the {nstructfons. Please read
them carefuylly before you beg'ln and refer to.them at any point when fining
in the questionnaire.

. On each of the remaining pages you will find a different rating scale. Please
read it carefully and then rate each different use on that scale. Your rating
should consider 1 to be the menu‘lng at the top, 5 the bottom, and 2, 3, and 4
equally divided points along ;he Tine. ' Indicate your rating by placing a

© number’ in the corresponding box. Feel free to adjust your ratings, but please
make sure your final rating is clearly indicated.

+
N

“Uses .of the cmutérz Refer to the: explanations on the blue

\ pages for cldrification.

. A . — .
- , - S N
"‘;'/A::’J’{ ,/',.-"/' '
7 f"’/ /e ff'/f
Futyour-—-—-—-—mmﬂalﬂ.m @EBJ
. rating for
each use in | o
ai corresponding 3 F?s't‘
H
3
, R
" i
Slow "

i Rating Scale: There will be a different. one
. on each page, so p1use read
carefully. . .
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: . . )
EXPLANATIONS OF THE DIFFERENT USES OF: C(MPUTERS IN EDUCATION

Comouter Literacy: The general range of skills and understanding needed to
function effectively in a society 1ncreasingly denendent on comnuter
and information technology.

" Demonstration: Using the computer to illustrate princinles or omcesses.

either as proof or supporting evidence.

Artifictal Intelligence: A branch of computer science that has the aim of
- developing machines capable of carrying out functions normally associated
with hyman intelligence, such as learning, reasoning, self-correction. and
adaptation. .

Computer Based Testing: Using the computer to store test auest1ons gerierate
tests, adninister tests, and/or analyze and store results.

Word Processing: The use of a computer to facilitate the productfon deaign.
revision, reformatting, and storage of textual material.

7 Programming: The process by which a set of instructions is produced for a

computer to make ft perform specified activitiesi carried out 1n languaaes
such as BASIC or L0GO. :

Dri1l and Practice: A learning techniqbe in which the student is nresented
with 2 structured succession of exercise questions desiqned to qive him or
her practice in a narticular subject area. - v

"

Graphics Arrangements of characters or other symbols on an output device to
represent a visual pattern such as a map or diagram.

" Problem So1v1ng The analysis of a situation and the annlicatfon of anpronriate

skills and knowledge for the realization of a soecified goal.

Simulatfon: The use of the compyter to allow students to manipulate certain
aspects of a model of a real or imaginary system. .

Creative Hriting The use of the computer to allow students to create and
revise composit'!ons, either 1nd1v1dua11y or in grouns.

- Computer Managed !nstruction The use of the computer to manage the process

of learning by routing students through ‘non-computerized learning material,
testing their progress, keeping records of their performance, etc.

Games. The use of the computer for an activity in which one or more players

strive toward the attainment of & goal within prescribed rules.

Tutorial: A use of the computer in which the student is l.ed throudh’ the
learning materfal via a structured question and answer dialogue, with
remediation provided when necessary. ' ‘

Information Retrieval: The searching of a data base (an orqan!zed and structured

\

collection of dat;)'“’Hcit useful information.

- . \
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COMMENTS

Timevtaken to comp‘lete (approximately)

Here there any rating scales that you did not understand or wera not applicable
. to all of thl/uses? Please specify.

(You may go‘Yb%k‘ and write directly on the page concerned.) o« &

Did you find the boxes for the numbers §06 small?

ANY other comhenEs ?
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Computer Based Testing Co ‘
- Word Processing - ‘ _ oo L L
Programmzng . o ‘ C.o, ' "y
Drill and Practice e
Graphxcs ! RN ; .
Problem Solving R R . Lo .
Simulatjon -. " . ., v L., S Lo R
Creative Writing . g ’ S T )
Computer Managed Instructlon _ o . T ) L g
Games, , . . : . . o ) °
Tutorial ‘ - S N
Informatlon Retr1eva1 : o T o s
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1 A )
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17 I X X . ., Xx X x x
‘ 18 X x . x / X x'x ' X X X
. 19 x x x x x / x x x x X X - , .
20 x. X Xx. "h X x x x x
) ) - ' T .
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o : " Computers n Education
~ An Attitude Questionnaire

Final Assessmént

/

Peter Burpee Ce R
Educational Media Program £
- Faculty of Education, McGi1l University

’

- Tﬁis questionnaire is designed to explore your attitudes about different uses

of computers in education. Al1l information will be kept strictly confidential, Cun?

5o please feel free to givé your honest opinion. ..
" i Age Male _ / Female ___ Last 4 digits of telephone number '

- . ) (For administrative purposes only.)
Teacﬁ;g Experience: . :
_ Years ' Subject(s) . . .

Grade Level(s) . Current Occupation ’
'Coglputzr Expgrience: . .

Do_you use \dwgwuter on a regular basis? Never Somatimes - Frequently

If yes, for what?-, ' T ~ :

v

What computer langl_ug;s\ if any) do you know, what order did you learn them in,
and with which do you fee ms\t comfortable?

‘Knowledge of In what erder  Ranked in order of
did you learn which you feel most

them v comfortable with
BASIC ' ‘
LOGO e e —_—
FORTRAN -
. . Other o - —
e R (specify) - ; )
N - " . ¥ e s . . . _
! Qi y ' ' - ' e o~ -

’
L]
-
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. of the different uses are provided on the blye pages f

13

As you may remember, this questionnaire asks you to rate a variety of diTferent
uses (or potential uses) of computers in education on a number of different
‘rating scales. FEach page has a 1ist of the uses and a new scale.’ Explanations

na the instructions.
any point when

Please read them carefully before you beqin and refer
fﬂ'Hng in the questionnaire.

. ? C ]
On each of the remaining ;ages you will find a different rating scale, Please
read it carefully and then rate each different use on that scale. Your rating
should corisider 1 to be the meaning at the top and 5 the meaning at the bottom.
Indicate your rating by placing a number in the corresponding box. Feel free
to éhange your ratings, but please make sure they are all clearly marked. If
you think no rat1ng.i‘s meaningful, please leave the box empty. ’

A sample page follows.

‘.'Mo g)«..d‘

. “Do ynu think that" o--—-——-Ask yourself this quest1on for nch use

For example, do you think that word processing

. {s fast {1), sTow (5)3 or somewhere along the
scale (2, 3, or 4)?

o
’ ~ Vs 7 Refer to the
/:ﬁ'/ /e’//f/g// s 7 / : explanations on th.
M ~ blue pages for
Put your—-———m m m E . a m m m m @ clarification.
rating for
each use in o o is
the corresponding ' Fast
box. ! -
? -
3
4
5 [ 3 -
. Slow . .

Rating Scale: There wﬂl be different one 4
on each page, %0 please read ’
carefully. You may find son of the C
* uses difficult to rate, but please 7"‘*
to interpret the scale in a mean ng
way. If you find it impossible to )
+ assign a rating, please leaye the box

) G’Wt.Y

. ' / 4 || Uses of the comute:.
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EXPLANATIONS OF THE DIFFERENT USES OF COMPUTERS .IN EDUCATION ‘

.

Computer Literacy: The general range of skills and understanding needed to -
function effectively in a society increasingly dépendent on computer and : &
information technology. . A

i)emonsi:ration Using the computer to illustrate principles or processes,
either as proof or supporting evidence.

Artificial Intellifgence: Using a\ computer to carry oiut functions normally
- associated with human intelligence such as learning, reasoning. :
self-correction, and adaptation. :

Computer Based Testing: Using the computer to store test questions, generate
tests, administer tests, and/or analyze and store results.

Word Processing: The .use of a computer to.facilitate the production, design,
revision, refonnatting. and storage of textual material

Programming: ge process by which a, set of instructions 1s produced for a
computer to sdke it perform specified activities. carried out in languages
such as BASIC or LOGO.

-Dri11 and Practice: A learni'ng technique in which the student is presented
with a structured sidccession of exercise questions designed to give him or . .
her practice in 2 particuhr@subﬂect arep,, . o & 3N R T

. @
Graphics The process of deveioping arrangemehts of characters or other s}mb\k//
on an output device to represent a visual pattern such as a map, diagram,
or picture,

Problem Solving: The analysis cf a situation and thq app]ication of appropriate \ d
ski11s and knowledge for the realization of a specified goal. b

Simulation: The us€ of the. computer to allow studeénts to manipulate certain )
aspects of a mode!l of 2 real or inaginary system. .

Creative Writing: The use of the computer to allow students to create and
revise compositions, either individually or in groups. : ‘ T

Computer Managed Instruction: . The use-of the computer to manage the process
gf Tearning by routing students through hon-computerized learning material,’
esting thefr progress, keeping records of their performance, ett. s

Games: The use of the computer for an activity in which onelor more players v
stri\ye toward the attainment of a goal within prescribed rules. :
A ¢ o
Tutoria'l A dse of the computer in which the student is led through the, !
learning material via a structured question and answer dialogue, with : < ‘
remediation provided when necessary

Information Retrieva1 The searching of a data base (an organized and structured
conection of .data) to elicit useful {nformation.
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Do yoii think that:
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is
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4,
5
Very Useful
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' COMMENTS

Time taken ta comp1ete (appmximate)

Were there any usesf@t you were unclear abeut? Plia-‘se specify

2
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Doas Not Need Commitment - L
L ‘ ‘ i ~f’;
. 2 S S
3 * Lo
4 ‘ . t
5 e .
- o J
Needs Commitment e T,
. o ,
4
4
'] - —
3
» " ‘ez .

»

—— T =

'

]

Were there any rating scales that you did not understand or were not applicable
to all of ‘the uses?® Please specify.

" {You.may. go back and write directly on the page concerned.)
Hhst do you think has mojt influenced your -attitudes towards computers?

9

s

J

]

\

«

Please feel frie to make any other goments about either this quest'ionnaire Qr

the genera] issue of comwtens ‘in education :
i !

N L

* (Use back if necpssary.) - . -

& -

L |
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\

) . ,’. \L [N . " . [ ] ) .0
- o Teg AN structdrs of BASIC and ydto courses.
s . N ' ) b . . ) B . ' ‘ . ' ‘\

m.

P2

N ’ . -,\A"e ‘ ,' y -

o /ft?'\_/ ' .
'The enclosed questiohnaire is part of a project which is invgsfigating teachers'
attitudes towards a variety of uses of ccmputéks in. education P\ease distribute '

1t to your students and ask them to complete it at home an& return it to you in.

a

. class NEXT WEEK. Please also/f111 one of them out yourself and mark “Instructar"

on the front. For each c]ass, put all the ::pp]eted qdestionnaires in the

’enve1ope provided, make spfb that your class :and section are clearly marked, and

return it to me at thé Faculty of Education as soon as possib1e w )

'ﬁ, e . - l v . - . ‘ | N ’ \
) o \ ,

* This process will be repeated at the.end of .term, and.the results will" then be

made ava?lable to You and interested siudeﬁts -Please assure your students that.
all responses are stw™ctly confident1a1 and that their participat1on is essentia1
to the success of this research-prCJect Your help w1th this’ study is- great]y

appreciated; if you have any questions, please do not hesitate to contact me. .

- L ' 4 o

Thank you . oo e w

- ‘Petér Burpee - ' . C ,
Director, Educational Media Program
Faculty of Education - ‘

v
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CONSTRUCTS | ’ ‘
1 -.De81rable--Not De91rable ~ A .
2 - Needs Involvement--Does Not Need Involvement‘ ‘ . a
© 3 - Creative Learning--Not Creatlve Learnlng .
.4 - Active--Passive : . . ~
5 - Fun--Boring . . N
6 - Product Oriented--Process Oriented " : ’
7 - Child Oriented--Adult orlented , o . ‘ ’
8 - Complicated--Simple »
9 - Does Not Need Commltment-—Needs Commr&ment ‘o ' .
.10 - Impersonal--Personalized
11 -~ satisfying-~Frustrating
12 - Appropriate for School Use—-Approprlate for Home Use : .
13 - Useless--Very Useful: ) o
14 - I Feel At Ease With-/I Do Not Feel At Ease With ‘ "
"ELEMENTS ’ . .
- Computer Literacy: ‘ .

Demonstration A : o : N
Artificial Intelligence o

Computer Based Testing . .

Word Processing ° - - " : ' : -
Programming . _ T '
Drill &nd Practice :
Graph1¢s Do
Problem Solving ' ) R . :
Simulation’ . . o e

Creative ertlng .

Computer Managed Instruction ‘ ' o ' :

Games : CL . , o,
Tutorial - ’ I S C t
Information Retrieval - T - N A R
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A 4 ¢

Table of loag}ﬁgs for BASIC and Lpgo combined..

' - 4
! Construct Number: '
. 1,2 3 4 5 6 7:8 9 1011 12 13 14
Element )
" Number o
1 X X o X X' X X X X X X
2 ‘ X X X ' X X X X 4
"3 : X X | X X X X X b ¢
4 B G X X X X X X X X -
5 X - X X. X X x X ‘
6 X X x X X %X X X X X .
7 X x X X X X X X X x x
8 - -X X X x X x X X X -
9 X X X X x ‘ X X X x .
10~ X X X Xx X X X X x x '
11 X Xx X X x X X X X
12 x® X X X X X X X x
13 X X . X X X X ‘X Xeo X X
14 X X X . X X X X X X x X
15 X X X X X X X X .
Each x represents.a loading between -.60 and +.60 of the
construct on the element. . '
, -
. P ’)' e K
. -
rs N s
- ~
Vot s '
. N - \
a ] A ' ] N
* ° ' -
. ., )
-’ * '
' "\ ' -, )
- ' ' ' 4 )
L] -
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‘Each x represents a loadlng between -.60 and +.60 of the

construct on the element.

'
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{14

w % X

C
! ¢
. ‘& .
* , N~
Table 'of loadinge for BASIC group only.
i Construct Number - .
1 2 3 4 5 6 7 8 9 10. 11 12 1
Element . v
"Number o=
1 X X X C X X X x X
2 X. x X X X X X X X
37, X X X X X x x 7 X
4= % x x x X X X ‘
5 X X X X "X X X X x x X
6 X X X' X X x x X X X X
2 x X X x 'x X X X X
=8 _ X X JoX X X X X X
9. " x S S X X X X X X
10 X x x @ x X X x°x x x°
1l x X X . X X .. X X X X
12 X X X X.X Xx X X X ,
13 X x x . X x X x X X
14 X x X X X ‘X X X X x
15 X X X X X X .Xx x

MM MM X XX

[
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Table of loadings for Logo group /jonly.
1 «
Construct Number
12 3.4 5 6 7 8 9 10 11/12 13 14
l !
X X X X - X X X X
X X, X X X X% X X
X, X X "X X x
. X X ‘X X X X X X x X
X X X X .X X X X X
XX X X X X X x X X
X X X X X X x X N
X.x X X x Xx X Xt X X
x ' X XX X X X X X X
X X 'X x X X x X X X x -
X X X X z X X x x  x x
T x X ‘X X X X X x
X X XX x o x X X X x,
X X X Xy X X X X X
s X X X . X X X X X X
' -~

Each ) represents a loading between -.60 and +.60 of  the

construct on the element. . ta
. . r
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‘ 1 12
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'Res‘hl‘tsr .o‘f'lMANOVAs on selected construct pairs. .

1) 'Desirable-~Not Desirable vs. Very Useful--Useless ,
F=2.37 (15,99) p<.006

2) .Satisfying-—Frustr;afing vs. I Feel at Ease With--I Do
Not Feel At Ease With : .
F=6..75 (15,96) p<.001

z

3) Needs Involvement--Does Not Reed Involvemént vs.
. Active--Passive » . - '
F=4.01 (14,95) p<.001

4) Needs Involvemgpt--fDoes Not ‘Need Involvement vé. Nekds
Commitment-—Does Not Need Commitment ¢
F=2.36 (14, 96) p<-007.

5) Active--Passive vs. Needs Commitment--Does Not Need
Commitment ’ ) .
! F=7.31 (14,96) p<.001 . N .

6) Child Orieni:‘ed-—Adult Oriented vs. Appropriate for
School Use--Appropriate for Home Use
F=21.76 (15,88) p<.001 e

< A : » . .
7) Complicated—--Simple vs. Useless~-Very Useful
F=23.97 (15,96) p<.001 '

B) ‘Complicated—--Simple vs. \fefy Useful--Useless
F=9.92 (15,96) p<.001 . ,

9) Complicated--Simple vs. I Fedel At Ease W{;h-bl Do Not
_ Feel At Ease With . . . '
F=10:79 (15,95) p<.001 .

10’) Complicate;l-——Simple vs. I Do Not Feel At Ease With--1

< Feel At Ease With ' - .
 F=5.99. (15,96) p<.001

*



