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The Effect of Electronic Evaluation Tools
on Types and Magnitudes of Learning

Suzanne Daningburg
Richard F. Schmid

Abstract: The effects of use and non-use of a particular electronic formative evalua-

tion tool, the Program Evaluation Analysis Computer (PEAC) system on the cognitive,
affective and evaluative aspects of college students' perception of an educational
television (ETV) program emphasizing cognitive learning were investigated. A
specific real-time evaluation question was used for Study 1 and a more global
question for Study 2. Scores for theshort answer test assessing content recall in Study

2 increased from pretest to posttest for non-users and decreased for users, suggest-

ing that PEAC usage hindered recall involving comprehension. No other PEAC
effects were found. The results suggest that while electronic evaluation techniques
may be well suited for evaluations involving affective aspects of ETV programs, they
may not provide useful evaluation information when objectives emphasize cogni-
tive change, and may actually interfere with some types of learning. Formative
evaluation factors Influencing categories of learning are discussed.

Resume: lei, nous avons etudle les effets qu'ont 1'utllisation et la non-utilisation d'un
outil d'evaluatlon formative specifique, le systeme devaluation de programme
«PEAC», sur les aspects cognitifs, affectifs et evaluatifs de la perception qu'ont les
etudiantsde niveau collegial du programmede television educative«ETV» qul porte

sur I'apprentlssage cognitlf. Une guestion specifique en temps reel a et6 utllisee
dans l'etude No.l et une question plus globale dans I'etude No. 2. Dans I'etude
No.2, les scores obtenus, en reponse aux questions a reponses breves portant sur

1'evaluatlon du contenu retenu, ont augmentedu pretest au post-test pour les non-
utilisateurs mals diminue pour les utilisateurs. Ce resultat laisse supposer que
l'utllisation du PEAC est un obstacle a la retention qui demande une
comprehension. Aucun autre effet reli6 au PEAC n'a ete releve. Les resultats
suggerent que, blen que les techniques d'evaluatlon informatisees peuvent etre
parfaitement utiles dans revaluation des program mes ETV com portant des aspects

affectifs, elles ne peuvent peut-etre pas donner une evaluation valable quand les
objectifs mettent en valeur lechangement cognitif, Elles pourraient memeentraver
certaines formes d'apprentissage. Les facteurs devaluation formative pouvant

influencer les genres d'apprentissage y sont egalement trait6s.

In the field of educational technology, the breadth and potential sophigtica-
tion of media applications has dramatically increased the need for formative
evaluation of educational and training processes and products. A number of
works have deved into the history (Cambre, 1981), methods (Weston, 1986),
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definitions (Scriven, 1967; Dick, 1980; Gooler, 1980) and tools (Millard, 1992) of
formative evaluation. While this literature provides a solid descriptive and
methodologica foundation for classc implementation of formative evaluation,
dramatic changes in instructional design have necessitated the conscious re-
examination of the evaluation process. For example, front end analytic ap-
proaches such as performance and needs andyses have expanded the purview of
educational technology to include all aspects of the target sysem, not just the
student and content (Rosenberg, 1990). Techniquesand toolsasdiverse asrapid
prototyping and small format video are bringing designers, developers and end
users closer and closer together, necessitating the evaluation of the entire
learning system (Daningburg & Schmid, 1988). Alongsidethesesystems, power-
ful, eectronically-based design and eval uation i nstruments havebeen devel oped
which are fundamentally changing how we conceptualize and develop learning
products and engineer their use.

The purpose of the present studies was to focus on these new dectronic
evaluationtools, and examinetheir utility in mediadevel opment. Measurement
tools such as computer-based, on-line audience response systems are now a
standard part of educational televison production. These eectronic sysems
provide designers and researchers with virtually instant acocess to viewer reac-
tions to the content being presented, and are demonstrably powerful inyielding
accurate, affective information on viewer preferences (Baggdey, 1982). These
tools have encountered remarkable success a providing information with face
and content validity (i.e., samplesfrom thetarget population tell us exactly what
they think moment by moment, and revisions are made accordingly). However,
the value and effect of these tools in terms of empirical or construct validity are
more difficult to ascertain, and virtually no empirical research has addressed
these issues. Of genera concern isthe extent to which thesetools, by their very
presence, alter the phenomenonthey aremeasuring. Thevalidity of their output,
as utilized in the instructional design process, thus warrants scrutiny.

Electronic Measurement Methodol ogies

In order to understand the potential role of € ectronic measurement toolsin
instructional design, it is first necessary to describe them. Typicdly, these
systems electronically gather second-by-second reactions from individual view-
ersto singleevaluation questionssuch as"How interesting isthe program?’ The
data, stored in hand-held unitswhich resemble small pocket calculators, consst
of reactionsfrom oneto many viewerseva uatingsimultaneously. Thesedataare
dumped into acentral microcomputer, aggregated and aigned with each moment
of the program. The output, including the superimposition of rea-time viewer
responses over an entire program or segment, isspecialy designed for meaning-
ful inputto program production decisions(Nickerson, 1979). Fine-grainanayses
are possible, with visual representations of viewer involvement and/or enjoyment
directly linked to program dynamics (e.g., specific script lines, appearances of a
given personality, sceneor format change). By capturing an aspect of theviewer's
immediatereaction, thesesysemsallow for remarkable precisonin quality and
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degreeof evaluativedetail. Their key strength isthat viewer reactionsaretime-
locked to the programming which evoked those reections. Bagga ey (1982) notes,
" Audience reaction can shift and change from one moment to the next, and overall
reactions to a programme can be due to an isolated moment within it which even
itsproducer cannot predict” (p. 70). These sysems overcomethe obtrusiveness
ofinserted oral or written questions (which requireactua pausesintheprogram)
and the lack of specificity inherent in areliance on post-presentation questions.

A prime example of this type of eectronic evaluation tool is the Program
Eva uation AnalyssComputer (PEAC) sysem. Wesdected thePEAC systemas
arepresentative tool for these studies because it hasbeen used in awidevariety
of TV-based projects (Corporation for Public Broadcasting [CPB], 1981; Radio-
Quebec, 1985, 1984; Baggaley, 1982) and because it is Similar to other popular
dectronictechniques. (SeeMillard, 1992, for acompletedescription of suchtools)
Whilethe PEAC system hasbeen used morefor formativeeva uation of commer-
cid productions than for educationa materias, the growing trend to more
sophigticated tools makes the use of systems such as the PEAC more and more
dedrable. By examining the effects of a prototypic sysem, some generd
principles might emerge regarding formative evaluation.

Electronic Evaluation and Learning System Design

Automated evaluative tools such as the PEAC sysem have proven useful in
assesing affective variables such as viewers interest, podtive (or negative)
reaction, recognition and/or empathy for actors/products, and <o on (eg., CPB,
1981). However, instructional designers and teachers are also concerned, if not
preoccupied, with cognitive objectives (Clark, 1992; Daningburg& Schmid, 1988;
Romiszowski, 1981). Theuseof audi enceresponse systemswithin an educational
context raises two related questions. Firgt, doestheir current use in assessing
affective variables interfere with or distract designers from the assessment of
equally or moreimportant objectives, such as cognitive ones? Second, can these
tools a0 be used to enhance the effectiveness and/or efficiency of the develop-
ment processfor cognitivecontent? Theissueof whether e ectronicmeasurement
usage affects viewers cognitive processing is important because formative
evauators who use continuous opinion measures during viewing tend to ask
comprehension quegtions after viewing. The evaluators usually assume a
negligible interference effect (Millard, 1992). We know of no empirical research
which has studied the possible obtrusiveness or interference of electronic evalu-
ation techniqueswiththecognitiveprocessesinvolved in learning. (SeeBaggdey,
1987, for areview of various continuous response factors.)

Evaluation Process and Instructional Product

In addition to examining evaluation factors within the educational produc-
tion system, genera variables which have someinfluence over the final audience
response need to be highlighted. Daningburg and Schmid (1988) examined the
interaction of three general components of the eval uation process of educational
tools the producer; the teacher and the learner; and the effect of thisinteraction
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on the instructional product. Within their modd, five factors were identified
which ssem to play an important role in learning effects. assessment objectives,
individual differences; content familiarity; mathemagenicactivities, and attitude
and motivation. Each of these variables merits a brief comment on the context
of its relation to the eva uation process.

Although the sine qua non of assessment objectives is that they should
evaduate what they claimto eva uate, € ectronic techniques may not achievethis
essentid standard. Empirical demonstrationswhi ch establish thevalidity of tool
usage on various types of objectives are essentia. The second factor, individual
differences, has long been recognized as a key determinant in the success of
instruction (Bracht, 1970; Bracht & Glass, 1968; Cronbach & Snow, 1977; Show,
1978). Notwithstanding the diminished role of Aptitude by Treatment Interac-
tion (ATI) research in educationa circles (McCain, Short & Stewin, 1991),
individual differences must be taken into account in evauating a medium
increasingly targeting specific, well-defined populations and segments thereof.
Third, content familiarity is a well-recognized cornerstone of the instructiona
design process, requiring sharp focus on learners prior knowledge and ability.
Unfortunately, familiarity is complicated by both interest level and presentation
format of content (eg., boring or fascinating; easy or difficult). The fourth factor
conggs of mathemagenic activities, or those student behaviorsrelevant to the
achievement of instructional objectives in specified situations or places.
Rothkopfs early work (1966; 1970) is till relevant today: he argued that by
drawing attention to certain agpects of instructiona content, questions asked
prior to, during, or after alesson differentially shapethe student's processing and
learning. Finaly, attitudeand motivation have an impact on learners attention
and effortinlearning. Programs must haveaffective godsand criteriato measure
them because it is difficult for any but the most highly trained professond
evauator to separate a cognitive regponse to a given event (or instruction, etc.)
from afeeling or an opinion about it. Each of these five variables, central to the
learning process, may be postively or negatively affected by dectronicevauation
techniques. The purpose of this research was to assess these effects.

TheSudies

As noted above, one of the main contributions of electronic evaluation tools
totheprocessof formativeeval uationisthat they significantly reducemany of the
obtrusive aspects of the evaluative process (Nickerson, 1979). The question
addressed by these studiesiswhat remaining (or new) obtrusivenessexidts, first
in the cognitive domain where instructional objectives usualy resde, andinthe
affective domain, where the PEAC system is most often applied. In order to
examine this question of obtrusiveness on the learning process, two leves of
PEAC usagewere utilized: learnersusingthetechnique, and learnersnot using
it. Assumingthat attention issdective, the key to assessng differencesbetween
the groupsas aresult of treatment depends upon the senditivity of the dependent
measures to effects resulting both from evaluation task demands (criticd infor-
mation to which attention is drawn) and from aspects not directly addressed in
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theeval uation process (incidental information) (Anderson, 1972). Thesestudies
explored the relationship between the task demands imposed by the PEAC
system and the specific content being evaluated. For example, if the evauator
were to ask learners to assess the visua quality of the program, the increased
attentiveness of viewers to that aspect of the content would likdly enhance their
subsequent recall of it, probably tothedetriment of other agpects(Rothkopf, 1970;
Watts& Anderson, 1971). Whilethisattention factor isfairly obvious, theprocess
representsadilemmarfor theevaluator. Themore precise, and thusprescriptive
and useful the information, the more obtrusive it becomes to other factors,
regardless of themeasurement technique (PEAC or otherwise). Theevauator is
therefore left with measuring either global responses which preserve externa
validity, or specific questions which by their very nature prime attention to
certain agpects while interfering with others. Thus, formative evaluation must
both carefully specify precisdy what it isthat needsto bemeasured, and recognize
that that decison will have an impact on the generalizability of theresults.

The studies reported here were exploratory in that they attempted to
integratesevera areasaof inquiry which seemedtobelogicaly rdated. Themajor
effect expected wasthat use of the PEAC system would influence cognitive recall
in certain conditions. (Intheinterest of clarity wereport the sudiesin terms of
theactual variablesused in anayses, rather than interms of the initial design.
Readers wishing complete information are invited to contact thefirst author for
details)

METHOD

Design

A Pretest-Posttest Control Group fixed design was used, with the Usage (use
or non-use of PEAC) factor between subjects. The pretest used to determine
content familiarity wasused again asthe posttest, leaving open the possibility of
including arepested measures comparison. Whilethesamedesign wasusedfor
two populations, described bdow as Study 1 and Study 2, eech population
received a different overdl evaluation question.

Subjects

The subjectsin Study 1 were 55 students from a private urban college. For
Study 2,69 students from a public urban college were used. Since subjects prior
knowledge of content was ass=s3=d via a pretest rather than manipulated,
random assignment of groups was presarved, thus avoiding the limitations
asciated with an ex pogt facto design.

Materials

Theinstructional stimulus consgged of a 27-minute Educational Teevison
(ETV) program entitled "Out of the M ouths of Babes', produced in 1975 by the
Canadian Broadcasting Corporation (CBC) and previoudy aired on the weekly
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"TheNatureof Things' tel evis onseries. Theprogramexaminedthetheory that
achild'sability totalk is partly innate; that babies areborn with the capacity to
extract notjust words, but rulesof grammar, from what they hear spoken around
them. This particular program was sdected for threereasons. Firs, its content
and levd of production wereappropriatefor college-level students. Second, itwas
believed that the content would be familiar to some students and unfamiliar to
others, allowing an adequate number of learners in each levd of content
familiarity. Third, the program was consdered agood representation of atypica
ETV programinthat it was of relativel y high production quality and it dedlt with
an academic, though popular subject matter.

Thepre-testmeasurescond sted of atwo-part pri or knowl edgecognitivetest
andanattitudequestionnaire. Prior knowledgewasassessad by two composite
measures, onebased on 6 short answer itemsandtheother on 10multiplechoice
items. Theitemstegtedleved sof knowl edge, comprehensi on and application of
program content. The attitude measure conssted of 14 scaed Likert-type
questions which were related to subjects attitudes toward the importance and
relevance of language acquisition in children. Each attitude item dealt with a
discrete topic, and was therefore trested individually.

For thefirst sesson, the experimenter ordly presented instructionsfor each
of thepre-treatment measures, i nformati on about program viewingand arequest
to complete a post-viewing questionnaire to al groups. For the experimenta
s=s50ns one week later, the experimenter requested that students watch the
program, and gave ingtructions regarding each of the pogt-viewing question-
naires. | naddition, thosegroupsusingthePEA Csystemwereingructedverbal ly
in the use of the PEAC devices.

For Study 1, all subjectsweretold that the overdl questiontobeused in
evaluating the program was. "How effective do you think this program is in
demonstrating language acquisition in children?' The question was designed to
prompt learnersto attend to the academic objective of the presentation, namely,
thepresentation of i nstructi on about childrens languageacquisition. Subjects
usingthe PEAC systemwereasked toratetheprogramintermsof thisoveral
question, usingtheir hand-held devices. Possbleresponseswere: 'Very effective’;
"fairly effective’; "not very effective’; and 'Very ineffective’. Subjectsnot usingthe
PEAC system were smply asked to keep thequestion in mind asthey viewed the
program.

Itwasinitialy intended to usethe sameoverdl (real-time) question for both
samples. However, during Study 1 it wasfound that theinteraction betweenthis
question and the characteritics of the program failed to provide for discriminat-
ingevaluation. Nearly all subjectsusingthe PEAC sysemrated thefilmas'Very
effective’ or "fairly effective" at al timesand in fact used their hand-held PEAC
devicesvery infrequently. The decison was madeto changetheoverall question
for Study 2. All subjectsfor Study 2 weretoldthat theoverdl evaluation question
was "How good doyouthink thisprogramis, based onyour overdl reaction?’ This
questionwass milar tothegenera content eval uationtypically usedin much of
Baggdey's work. Subjects using the PEAC sysem were asked to: "Kate the
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program as very good, fairly good, not very good or poor. Useyour ownjudgment
to make the evaluation, based on anything that strikesyour overall reaction at

any givenmoment.” Onceagain, subjectsnot usingthePEAC sysemwereasked
to keep the question in mind during viewing. It was hoped that the change of
question would accomplish two goas. Firs, the more globa nature of this
question would encourage students to be more discriminating about different
agpects of the program. Second, the ssimpler, more understandable phrasing
would make the task easier and thus encourage more frequent responses. For
both studies, in dasses using the PEAC system, the questions and possble
ratingswerewritten ontheblackboard asareminder to subjectsthroughout the
program.

The post-presentation dependent meesures consgted of five parts. The
cognitive and affective measures given in the pre-presentation sesson werere-
administered. An additional section was attached to the cognitive component of
the posttest. It was thought that this measure might provide a more precise
indication of the relative obtrusiveness of the PEAC system. Subjects own
opinion about the effectiveness of the program was sought through 20 program
evaluationratingquestions. Theseweredifferent fromtheattitudemeasuresin
that the program eval uati on questi onstapped opi nions about the presentation of
this specific program whereas attitude items probed opinions related to the
generd topic— that is, languageacquisition—apart fromthe ETV program. The
items in the program evaluation rating section, designed to measure opinion
about the actual program, varied in nature, with some having a short answer
format, some a multiple choice format, and others a Likert-type scae format.
Finally, 16 demographic questionsascertained information such asageand sex.

Procedure

Study 1involvedthreeintact dasses twoof whichmadeuptheexperimen-
tal group (re=16+n= 13), thus(n=29),andonecontrol (n=26). Study2a soinvolved
threeintact d asses twoof whichmadeuptheexperimenta group (n=23+n= 17),thus
(n=40), onecontral (n= 29). Any potentially different|learner characteristicswere
assumed to have been distributed in random fashion, since the three intact
dasesineachof thestudi escons sted of di ff erent sectionsof thesamecourse, and
were taught by the same instructor. The students had been placed in agiven
sectiononthebasi sof their college'sschedulingsystem, sothat confoundinggroup
differences were highly unlikely.

Atthefirst sessontheregular instructor introduced the experimenter, who
gave a brief introduction about the study, and distributed large envelopes
containing the pre-treatment questionnaires. Studentswere asked to complete
the questionnaires, according to ensuing verbal directivesand written instruc-
tions. Timelimitswereimpaosedfor eechquestionnaire. Whenall questionnaires
had beencompleted, studentsreturnedthemtotheexperimenter. Studentswere
told that the second sesson woul d occur in oneweek.
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Onewesk later, al groups were given an identical introduction to the ETV
program. Subjectswere informed that they would be asked to answer questions
after viewing. In addition, experimental groups (i.e., those using the PEAC
system) weregiven ora ingtructions on the use of the PEAC system (includingan
explanation of the overal rea -time question as mentioned above). The program
was shown, after which three questionnaires were distributed to each student.
Once again, students were asked to complete the questionnaires according to
verbal directives and written instructions, and atime limit wasimposed. When
finished, students returned the questionnaires and the experimenter answered
any quedtions about the study.

RESULTS

Scoring Procedures for Dependent Variables

The two cognitive teds, the short answer format and the multiple choice
format, wereused as measures of content familiarity inthepretest. Thesx short
answer itemswereassigned 2 pointsfor each correct response, and only onepoint
wasgivenfor partialy correctanswers. Aninter-rater reliability coefficient of . 91
was obtained for the short answer items. The ten multiple choice items were
assigned one point for each correct response. Each item in the attitude question-
nairewas coded individually, with avaluefrom onetofiveto each of theresponses.

Thecognitive posttest cond sted of the sametwo measuresthat wereusedin
the pre-treatment sesson, and were scored the same way. An additional test,
designed to further explore the relation between use of the PEAC system and
different typesaof learning, consgsted of 11 fill-in-the-blank typequestionsrd ated
toincidental learning. A total of 26 pointswas possible, with partial credit given
to responses containing fewer than the total concepts or words required. The
attitude posttest was identicd to that of the pre-treatment sessons and was
scored in the same manner.  Demographic information was aso collected and
tabulated.

Tests of Assumption

Dueto the need to employ intact dasses within each study, equivalence of
groups was asesd prior to the andyses of effects. Andyses of variance
(ANOV As), completed on thethreedasses of each study for al of thepre-sesson
dependent measuring instruments yielded no differences, thus verifying class
equivaence within each study.

Sudy 1

Study 1 involved datafrom the private college sample only. Thesamplefrom
the public college (Study 2) was significantly different from its private counter-
part on pretest performances, thusamplifyingthe need for separation of thetwo
groups.
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Means and standard deviations for the three cognitive variables—short
answer, multiple choice and incidental learning scores—are listed in Table L
Resultsof multivariateandunivariateanaysesof varianceyid dednosignificant
results.

TABLE 1
Cognitive and Aptitude Measures for Study 1

Criteria With PEAC Without PEAC
X SD n X SD n

Pretest

Short answer 3.83 1.42 29 3.50 145 26

Multiple choice 3.10 157 29 281 150 26

Posttest

Short answer 4.38 2.24 29 3.77 1.56 26

Multiple choice 7.90 152 29 8.00 150 26

Incidental 15.59 2.77 29 16.12 3.30 26

For the attitude items, each of which dedt with different components of the
program and content, Chi-square and Mann-Whitney U tests were used. No
significant differences between use and non-usegroupswerefound for either the
attitudesexpressed onthepretest or thoseexpressed on theposttest. Despitethe
ordina nature of scores on the attitude items, arepeated measures analysis of
variance was conducted in order to determine whether or not any changes
occurred fromthepretest tothe posttest within each group. A tota of 7 caseswere
deleted from the experimenta group, while 2 cases were deleted from the control
group dueto missing data. None of the regponse distributionswas statistically
significantly skewed. Results from this anaysisyielded results similar to the
non-parametric anayses mentioned above. For example, both use and non-use
groups expressed the opinion that television was a desirable medium by which
to learn about topics like language acquisition; and both groups dso shared the
attitude that the documentary format was not necessarily gppeding, after
viewingthe ETV program.

No significant differences were found for any of the program evauation
rating questions (which probed viewers opinion about the particular program
itsdlf rather than their attitude about the topic and televison in generd), using
Chi-Squaretests.

Sudy 2
Theresultsof Study 2 werebased on datafrom studentsat the public college.
The specific tests deding with cognitive recdl, attitudinal responses, and
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program evaluation ratings were identica in al repectsto those of Study 1
Means and standard deviations for the three cognitive variables — short
answer, multiple choice and incidental recal — areliged in Table 2.

TABLE 2
Cognitive and Aptitude Measures for Study 2

Criteria With PEAC Without PEAC
X SD n X SD n

Pretest

Short answer 2.65 1.48 40 2.35 152 29

Muliiple choice 1.90 115 40 2.36 125 29

Posttest

Short answer 2.05 1.65 40 341 199 29

Multiple choice 5.60 1.78 40 6.18 149 29

Incidental 13.23 4.46 40 13.66 5.02 29

A multivariate analysis of variance (MANOVA), using the short answer
and the multiple choice scores of the pretest and the podtest as dependent
variables, resulted in asignificant Retelling test (F(1,63)=3.73,p=.009) for the
main effect of PEAC usage. No other overdl effectsweresignificant. Within the
PEAC effect, univariateandyses showed the short answer scorestobesignificant
(F(1,66)=10.26, p=.002\ while themultipl e choice scores only gpproached signifi-
cance (F(1,66)=3.5, p=.066), both on the posttest only. Table 3 represents the
multivariate and univariate comparisonsfor these dependent measures.

These analyses showed that, based on the short answer posttest scores, non-
usersof PEAC outperformed users of PEAC.

Theabove MANOV As provided essentid information regarding the central
hypothesisof thestudy, namely, that useof the PEAC systeminfluencescognitive
recal. Inorder to further examine the nature of thisinfluence, overdl pretest
performancewasused asabaselineand compared to posttest performance. Thus,
a repeated measures anadysis of variance with the short answer pretest and
posttest scores asthe repeated measures and PEA C usage asthetreatment factor
was performed. The results produced a significant interaction (F(1,66)=11.64,
p=.001). Whileboth experimental and control groups performed at thesamelevel
on the pretest, the control group, which was not distracted by the PEAC
evauation, improvedsignificantly (Tukey, q(67)=4.06,/><.01) and theexperimen-
tal group actually performed dlightly worse on the posttest. On the posttest
comparison, the control group aso performed significantly better than the
experimental group (Tukey, q(67)=5.56,p<.01). A graphic representation of this
interaction appearsin Figure 1
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TABLE 3

Multivariate and Univariate Tests on Short Answer Pretest (SAPRE), Multiple
Choice Pretest (MCPRE), ShortAnswer Posttest (SAPOST), and Multiple Choice
Posttest (MCPOST) Scores for Study

Effect Multivariate test Univariate tests
(Hotelling's) Error Mean Square:

SAPRE 227

MCPRE  1.39

SAPOST 3.24

MCPOST 2.84

F df p F df =]

PEAC  3.73(1,63).009 SAPRE 63  (166) 429
MCPRE 189 (166) .174
SAPOST 1026 (166) .002
MCPOST 350 (1,66) .066

Figure 1.
Mean Scores on Short Answer Pretest and Posttest for Usage and Non-Usage of
PEAC for Study 2.
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As in Study 1, attitude items were examined individualy using non-
parametric andyses. Mann-Whitney U testson each item showed that on the
pretest the PEAC usage group attached significantly more value to the impor-
tance of language acquisition in children than did the non-use group. No
significant differences between groups were found for attitudes indicated on the
posttest.

Inorder to assesschangesin attitudesfrom pretest to posttest within groups,
arepeated measures analysis of variance was performed. Dueto missing data,
12 casss were deleted from the experimenta group, while 6 cases were deleted
from the control group. None of the response distributions was statisticaly
significantly skewed. Asin Study 1, both the use and the non-use groups seemed
to share certain attitudes. For example, two items indicated that after viewing
the program, studentsexpressed amorenegativeattitudetoward theimportance
and/or relevance of language acquisition in children.

Results from the Chi-Square tests performed on the program evaluation
rating questions showed no overal differences between groups.

DISCUSSION

The study's centra hypothesis, which stated that the use of an eectronic
evaluation technology would influence cognitive learning, was supported for
content recall when agenera real-timeevaluation question wasused. What dso
emerged, however, wastheredlization that thevalidity of theeval uation process
and outcomes is largely determined by the context within which the evaluation
iscarried out. A given evaluation tool may be appropriatefor certain situations,
and inappropriate for others. What is therefore needed are guidelines for
determiningwhen and where e ectronic toolssuch asthePEA C system are useful.

This discussion will return to the five principle contextual factors cited from
Daningburg and Schmid (1988) above — assesament objectives, individual
differences, content familiarity, mathemagenic activities, and attitude and
motivation — to interpret the results.

Assessment Objectives

I nlookingat assessment objectives, two critical questionsmust beaddressed.
Firg, what aretheintended | earningoutcomesof aproduction? A nd second, what
isit that is being evaluated? The results of these studies suggest the direct
involvement of these contextual factors with the task demands placed on
learners. Intheinitial sagesof thisresearch, weassumedthat theact of holding
the hand units and being asked to evaluate would affect cognitive learning.
Looking at the global results, however, it seems that ssmply holding the hand
units and being asked to evaluate is not what differentiates the obtrusiveness of
the PEAC system methodology from traditional techniques, nor what definesthe
task demand of evaluativeviewing. Study 1 PEAC usershardly ever used their
hand units during the program, and not surprisingly, no differences emerged.
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This suggests that the critical task demand seems to be defined, not by the
eectronic tools themsaves, but by the evaluation question (i.e., the overt request
of directed attention). The questionfor Study 1 gppears to have been either too
complicated or too general for viewers to keep in mind while simultaneoudy
watching the program. The question had no effect on their attention. If the
learners indeed were conti nuously evaluating, thefact that they seldom changed
their opinion renders the question inappropriate because it failed to provide
information useful for formative evaluation of the program.

Thesmpler phrasingof thequestion usedfor Study 2, relaivetothequestion
used in Study 1, wasdesigned to makethetask easer and thus encourage more
frequent responses.  The question did produce an effect, suggesting that the
question itsdf plays a crucial role in both whether people respond, and, conse-
quently, on the obtrusveness of the PEAC methodology. This research d<o
suggeststhat cognitively oriented questionswill not functionwell withinan ETV
context, as moment-by-moment changes are unlikely to emerge.

Individual Differences and Content Familiarity

Although thereal-time questionin Study 2 produced an increasein response
rate, we suspect that the nature of the program itsdlf led to the learners failure
tousethehand unitsoften inboth studies. Asmentioned above, oneof thereasons
for the selection of the parti cul ar program used wasthat it was considered agood
representation of an ETV program, offering both good entertainment and
learningvalue. Itisclear, however, that viewing of thistypeof ETV isnotahighly
affective activity. A typicd program would probably not dicit the individual
attitude peaks and valleys of a program dealing with a controversia subject
matter or a program designed largely to entertain. In other words, thistype of
ETV does not usually bringout strong opinions about anything on amoment-by-
moment basis.

For cases in which frequent reponses are not dicited, post-presentation
evaluation techniques seem the best aternative. While the use of the PEAC
system does not preclude the use of post-presentation techniques (in fact, to the
authors' knowledge, the system isaways used in conjunction with post-viewing
questionnaires), thecos and eff ort of usingan e ectronic eval uation system ssems
worthwhile only if useful additional information is obtained. Furthermore, the
level of obtrusiveness, especialy at increesing levels of responding as evidenced
in Study 2, may obscure the eval uation of the principleaim of the program, that
is cognitive learning. If the PEAC systlem isused becausethe ETV program is
felt to have sufficient affective variability, the measure of cognitive effectiveness
should probably beconducted separately (without moment-by-moment el ectronic
measurement methodology).

Mathemagenic Activities

Basaed on Rothkopf swork, weconjecturedthat requiring learnerstoeval uate
continuously throughout a program would direct their attention to certain
aspectsoftheprogram,leavingotheraspectsunnoticed. TheStudy 1 question did
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not have the positive effect on content recall that mathemagenic theory would
have predicted. The question for Study 2 actually agppeared to have anegative
impact. The detrimenta electronic evaluation effect only emerged in the short
answer responses, which are more discriminating of comprehension and applica
tion levels of learning. This result suggests that use of general moment-by-
moment evaluation influences an individual's deeper processing of information
as opposed to smple information acquisition.

Theverbatim-typequestionsusedinthestudi esto asssssincidental learning
did not seem to be influenced by the use of e ectronic evaluation tools. Thismay
be because this type of recognition item does not require conscious cognitive
processing in the same manner as does short answer material involving compre-
hension.

Attitude and Program Evaluation Ratings

Therewereno differences between PEAC usersand non-usersfor any of the
attitudeitems. Ingenera, viewersappear to both approve of and recommendthis
form of a documentary in the context in which they found themsdves, that is
watching ETV in the dasssoom. The studies show, however, that smply liking
adocumentary does not necessarily imply that learning will occur, as evidenced
by the mediocre achievement on severa parts of the posttest. This again
highlights the need for designers and producers to attend to an intentional
balanceof varioustypesaf objectivesinthedesignand eva uation of ingtructional
programs.

CONCLUSIONS

Electronic assessment tools in generd, and the PEAC system in particular,
have been advocated asnot artificially changing theact of viewing (Millard, 1992,
Radio-Quebec, 1984). Thesestudiesprovidesupport for theclaimthat electronic
evaluation tools may beused in avalid fashion for measuring affectivevariables,
the domain of their traditional application. Thisassumesthat the objectives of
theprogram includechangein attitudeasacentral god. However, theseresults
provide empirical evidenceto suggest that such tools are not appropriate in the
as=s3ment of aprogram's cognitive learning effectiveness, and indeed that they
detract from it. Given that cognitive objectives are of paramount importance to
educators, this interfering effect appears to serioudy question the validity of
usi ng e ectronic measurement tool s at the sameti me dataare sought on cognitive
processing.

Weare reminded that, while the dataproduced by these systemstend to be
impressivein atechnologica sense, it would be amistaketo generalizetheir use
beyond their empirically demonstrated abilities. In situations in which a
program's objectives are partly concerned with affect and partly with cognitive
change (i.e., learning), we suggest that an evaluation using an eectronic tool be
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supplemented by another evaluation technique more appropriate to assessing
coghitive change, such as post-viewing questionnaires.
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Le videodisque et lI'apprentissage :
une recension des recherches

Murielle Dalpé

Résumé: Cette recension des écrits porte sur I'apprentissage au niveau universitaire
dans unesituatlon d'enseignement assisté par vidéodisque. Elle couvre une période
d'une dizaine d'années. L'application de certains critéres a permis de retenir 45
études. Selon le cas elles sont classées d'aprés I'évaluation effectuée au prétest
post-test ou au post-test ou d'apreés le plan expérimental factoriel ou la mise a I'essai
de matériel nouvellement développé. Les variables dépendantes s'intéressenta la
performance des sujets, au temps consacré a I'étude, aux attitudes vis-"-vis ce
moyen d'enseignement. D'autres tentent de vérifier l'influence des différences
individuelles des étudiants ou des caractéristiques de l'enseignement sur
l'apprentissage. Cette vue d'ensemble des études reléve certaines déficiences
apparentes des écrits scientifiques, ce qui en diminue leur utilité, Cet article veut
contribuer a I'amélioration de la méthodologie de la recherche qui s'intéresse aux
médias d'enseignement. Il cherche aussi a consclentlser les chercheurs a la
communication compléte des conditions expérimentales,

Abstract: This critical study focuses on videodisc-aided instruction at thé University
level. This study spans over a period of 10 years. Through the application of spécifie

criterla 45 studies were chosen. They have been classified according to thé évalu-
ation mode at the pré-test post-test stage or at thé post-test stage or, according to

a factorlal expérimental plan or again, through thé testing of newly developed
materiel. The dépendant variables pertaln to thé performance of thé subjects, to
the time dedicated to thé study and to attitudes adopted towards this teaching
method. Others endeavoured to verify thé Influence on thé learning process of thé
teaching method or thé students' individuel characteristics. This overview brings to
light some apparent deficiencies in thé written scientlfic matériel which diminishes
their usefulness. This article would llke to contribute to thé improvement of thé
research methodology dealing with teaching médias, It also wants to make re-
searchers aware of thé importance of thorough communication of expérimental
conditions.

Lesnouve lestechnol ogies apparai ssent aun rythmeaccd éré. Leséudiants
exigent de plusen plus dinteractions avec les moyens denseignement misaleur
digpogtion. Afin derépondre aux différentesfagons d'apprendre, les professeurs
doivent mettre au point de nouvelles stratégies d'enseignement et d'évaluation.
Les concepteurs n'ont pas a leur disposition suffisamment de connaissances
théoriques sur lesqudlles ils pourraient sappuyer dans leur développement de
matériel d'enseignement.
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L'intégration de nouvelles technologies d'enseignement fait ressurgir
d'anciens problémes d'enseignement non encore résolus et en souléve de
nouveaux. Méme s le domaine de latechnologie en éducation et prolifique en
recherches, plusieurs réponses restent encore a trouver. Plus encore, la
méthodologie utilisée fait I'objet d'opinions divergentes. Malgré tous les argu-
ments déclinant I'influence des médias sur I'gpprentissage ou la motivation,
plusieurs tentent encore de la mesurer a un niveau macroscopique.
L'enseignement assigté par vidéodisque comparé a d'autres méthodes ou a
dautresmédiasen est un exemple. Onenobtient un bon répertoireen consultant
les recensions d'écrits et les méta-analyses sur ce sujet (Bosoo, 1986, Cushall,
Harvey & Brovey, 1987; De Bloois, 1988; Evans, 1986; Fletcher, 1989; Haynes,
1986, Manning, Ebner, Brooks & Bason, 1983, McNell & Neson, 1991; Sée,
1989; Winkler & Polich, 1990).

Depuis plus de dix ans ces macro-questions de recherches sintéressent a
I'identification des effets généraux de l'intégration du vidéodisgue en situation
d'apprentissage. Les chercheurs sinterrogent sur son efficacité, se préoccupant
peu descausesdecdle-ci. Deplus, ladifficultéde pouvoir extrapoler sur leseffets
obtenus diminue considérablement I'utilité de ces &udes.

Les incitations au changement des pratiques de recherche s faisant
pressantes, trois modél es théoriques de référence apparaissent vers lafin des
années 1930 (Clark & Sugrue, 1988, Hansen, 1989; Kozma, 1991). Cesmoddes
veulent contribuer a l'identification des caractéristiques qui ont un impact sur
I'gpprentissage, soit cdles de I'apprenant, de la tdche d'apprentissage et des
méthodes d'enseignement. Ces modées viennent a point puisque de nhouvelles
technologies de plus en plus interactives voient lejour. Pensons seulement a
I'ordinateur jumel é alatdévision, au vidéo, au vidéodisgue ou plus récemment,
al'un des différents disques compacts. En éducation, l'interactivité technique
offerte par les médias ne suffit pasadle seulearendre I'enseignement médiatise
interactif. 1l faut de plusy associer une pédagogie adaptée a la téche et aux
différences individuelles des utilisateurs. Cela signifie entre autres que
I'interface doit sadapter & ses besoins (et non I'inverse) et qu'il puisse aborder le
contenu sdon différentes approches. 1l devient urgent queleschercheurs portent
une attention spécide al'interaction des caractérigtiques des médias avec cdlles
de I'apprenant et de la situation d'apprentissage dans laguelle il se trouve.
L 'éude aun niveau microscopique de ces interactions semble lavoie appropriée
al'émergence de lois et de théories dans ce domaine (Cronin et Cronin, 1992).

Les recensions d'écrits mentionnées plus haut comportent deux difficultés
d'ordreméthodologique. Lapremiéreconcernelesniveaux denseignement. Ces
recensions considérent dans un méme ensembl e des études effectuées depuis la
maternellejusgu’au niveau universitaire en passant par laformation du person-
nel enentreprise. Lesobjectifsdapprenti ssage poursuivispar cesenssignements
et surtout le degré de maturitéet d'habil etés cognitives des sujetsayant collaboré
a ces expérimentations semblent trop variés pour les considérer en un tout.

Une deuxieme difficulté condste a englober dans une méme étude lavidéo
interactive avec le vidéodisgue interactif ou non et I'nypermédia. 1l sagit enfait
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deplusieursmédias car lavidéo interactive recherchel'information avec lenteur
dorsque lecontrairevaut pour levidéodisque. Letempsdaccésal'information
condtitue une variable dont il faut tenir compte. Basé sur une structure non
linaire de l'information, I'nypermédia est construit a partir de "noeuds'
dinformation et de'liens' entre cesnoeuds. |l seveut unetentative de réponse
aux besoins de contréle de I'apprentissage exprimés par les &udiants. Ces
hyperespaces congtituent cependant un environnement ol il es facile de s
perdre. La surcharge cognitive et la désorientation sont les deux principaux
problémes observés (Nielson, 1990; Schneiderman & Keardey, 1989).
L 'interactivité hypermédiati sée constitue plutdt un terrain de recherches axées
principalement sur le design de l'interface permettant le contrdle de
I'apprentissage et sur I'organisation de la structure de I'enseignement (Nielson,
1989). Levidéodisque & le disgue compact sont alors seulement des moyensau
service du systeme hypermédia.

La présente recension des écrits porte uniquement sur I'enseignement de
niveau universitaire lorsgu'il est donné au moyen du vidéodisguejumelé ou non
aun ordinateur. Elle présente un inventaire descriptif des éudes effectuées
depuis plus d'une décennie. A cette fin, ele met en évidence les principaes
variablesétudiéesde méme quedesinformationsrdiées alaméthodol ogieet aux
réaultats. Quatre tableaux regroupent ces différentes éudes. Les recensons
d'écrits mentionnées plus haut ne peuvent se prononcer de fagcon précise sur
I'interaction decertaines caractéristiques humai nes, techni queset pédagogiques
dans un gpprentissage assigé par vidéodisque. Cette recension ne fait pas
exception puisgu'un grand nombre d'éudes se préoccupent plutdt de I'impact
généra du vidéodisque sur les acquisitions des étudiants. En identifiant
quelques faiblesses des publications scientifiques, dle veut plutdt contribuer &
I'améioration de la méthodologie des recherches sur les médias. Elle cherche
auss aconscientiser les chercheurs alacommunication compléte des conditions
expérimentales.

METHODOLOGIE

Cette section décrit briévement les procédés mis en oeuvre pour répertorier,
choidr et classifier les éudes pertinentes.

Source de données

Une recherche bibliographique dans les bases de données a permis de
répertorier un grand nombre d'éudes sur le sujet. Les index bibliographiques
consultéssontlessuivants: British Educationlndex, Canadian Education-1ndex,
ComprehensiveDissertation Index (CDD, CurrentIndex to Journalsin Education
(CIJE), Dissertation Abstract International, Education Technology Abstracts,
EDUQ (Bibliographie analytique sur I'éducation au Québec), Index Medicus
(Medline), Resources in Education (ERIC).
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Lestravaux derecherchecouvrent unepérioded'environ dix annéesdébutant
peu detempsapres!'introducti on sur lemarchéduvidéodi squeau laser. Pendant
ce temps, plusieurs organisations tentent de vérifier 9 les vaeurs accordées a
cette technologie savérent rédles et comment le vidéodisgue peut répondre a
leurs besoins d'enseignement et de formation.

Deux obstacl esviennent compliquer lasd ection des écritspertinentsau suj et
decetterecherche. D'unepart, lesnombreuses disciplinescouvertesconstituent
larichesse et en mémetemps ladifficultéasinformer apropos du vidéodisque et
de l'apprentissage. D'autre part, les mots clefs utilisés dans les bases
documentaires peuvent quelquefois englober un seul ou plusieurs concepts. |1
sagitnotamment delavidéointeractive, duvidéodisqueinteractif oulinéaire, des
disgques compacts, de I Tiypertexte et de Hiypermédia.

Criteres de sélection des études et variables retenues

Toutes les &udes retenues aux fins de cette recension des écrits répondent
aux critéressuivants. premier critére: dlesconcernentlesniveaux dinteractivité
techniquel, 11 et 11l du vidéodisgue tels que décrits par le Nebraska Videodisc
Group (Nugent, 1988), sans toutefois tenir compte de la vidéo interactive et de
I'hypermédia. Pour plusdeclarté, leniveau | dinteractivité permet dechoisir e
daccéder rapidement an'importequelleinformation contenue sur levidéodisque.
Certains contiennent des codes d'arrét ades endroits spécifiques. L'utilisateur
peut aors continuer sa consultation de fagon linéaire ou se déplacer aun autre
numérodimage. Lemicroprocesseur intégréau lecteur devidéodisquedu niveau
Il dinteractivité offre en plus des possibilités limitées de branchement et de
traitement deréponses. Le programme informatique est dans ce casinscrit sur
une des piges audio du vidéodisque. Le niveau Il dinteractivité procéde au
moyen d'un programme informatique contenu dans la mémoire d'un micro-
ordinateur et d'un lecteur de vidéodisgues situé en périphérique. L'interaction
technique de la banque dimages et de sons jumelée a l'ordinateur gjoute de
nombreuses possibilités de branchements et danadyse. Les applications faisant
appe alasimulation et alarésolution de problémes sont possbles a ce niveau.
Deuxiéme critére: les résultats mesurés quantitativement proviennent des
recherches publiées et bles rédisées au niveau universitaire seulement,
depuisledébut del'intérét enverscemédiad'ensaignement. Troisiemecritére: le
nombretotal de sujetsayant participéaux études est supérieur 230. Quatriéme
critere.  les informations fournies concernant la méthodologie utilisée sont
explicites. |l n'apas é&é possble detenir compte des caractéristiques spécifiques
aux groupeset al'enseignement acausedu peu de renseignementsacesujet dans
les comptes-rendus de recherches.

Les variables retenues dans cette recension des écrits se rapportent a la
performance des éudiants, au temps gqu'ils consacrent a leur apprentissage, a
leur attitude vis-avis ce moyen d'enseignement, aleur motivation a I'éude de
méme gu'a l'influence de leurs antécédents sur |'apprentissage.
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Construction d'une banque de données et indexation

Les éudes sdectionnées répondent aux critéres et aux variables de cette
recension desécrits. Touteslesinformations pertinentessont ensuiteconsignées
dansunebanquededonnéesinformatisée. A cet effet, leprogicid DBASE savére
approprié, enraisonsurtout dessspossibilitésdemiseajour, detri et dindexation
d'unegrandequantitédinformations. Cesderniéresconcernent laméthodologie
de la recherche, I'enseignement, I'application de la technologie du vidéodisque et
les résultats de recherches. Labanque de données finale comprend plusieurs
études dont 45 seulement répondent aux critéres mentionnés plus haut.

Lesdémentsdinformation les plus pertinents al'anayse de cesrecherches
servent ensuite a l'indexation des données. Le but condge a effectuer des
regroupementspar catégoriesafin delessoumettreensuiteal’'anayse. Certaines
carences dans les écrits scientifiques se répercutent dans la construction de la
banque de données. 1l sagit d'informations incomplétes rdativesaladuréede
I'enseignement, aux habiletés nécessairesal'éudiant dansl'atteintedesobjectifs
d'apprentissage, a l'orientation scolaire des sujets et au type d'application du
vidéodisque. Elles contribuent a diminuer les possibilités d'indexation.

RESULTATS ET ANALYSE

Vue d'ensemble

Une grande partie de ces éudes comparent I'enssignement donné par le
vidéodisque avec d'autres méthodes ou d'autres médias denseignement. Le
terme enseignement traditionnel est le plus souvent utilisé pour lesdésigner. |l
sagit enfait du matérid habituellement employédanslescoursou au laboratoire
qui sert al'enseignement au groupe de contréle. Plus récemment, des études
sintéressent al'influencedes caractéristiquesdesétudiantsou del'ensai gnement
sur I'apprentissage. Lestylecognitif et lesstratégies d'enseignement sont lesplus
populaires suivies par le regroupement des étudiants. D'autres portent sur le
contréledel'enseignement laissé al'ordinateur ou al'éudiant travaillant seul ou
par petit groupe. Lorsque le contréleest lass2al'éudiant, il apprend au moyen
d'un ensaignement tutoriel, de démongtrations, de simulations ou de résolution
de problémes. La gestion des apprentissages s fait dans certains cas par
ordinateur. Enfin, le résultat de mises a l'essai de matérie nouvellement
déveoppécomplételetableau. Decettederniérecatégorie, il e difficilederetirer
une information pertinente car trés diversifiée et trés peu explicite.
Géné&aement, |'auteur porte davantage intérét aux éapes du déve oppement
qu'aux résultatsdelamiseal'essa dle-méme, lagudleest souvent faiteavectrés
peu de sujets.

Déficiences apparentes des publications scientifiques

|1 faut congtater gu'un grand nombred'informations, pourtant fort utilesala
compréhension des résultats de recherches, sont souvent inexistantes dans les
publications scientifiques. Des carences se retrouvent dans la description de
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I'enseignement lui-méme, notamment la typologie des objectifs pédagogiques
poursuivis. D'importanteslacunes se rapportent également ala description des

sujetsayant participéal'expérimentation, du vidéodisque (ou adéfaut, sontitre),

deson interactivité, deson application et du tempsconsacréal'expérimentation.

Lesécritsnesont pastrésexplicitesquant aladuréedel'ensaignement. Certains
rapportent un temps moyen, d'autres un temps maximum et minimum ou n'en
font tout simplement pas mention. Danslesétudes répertoriéeset conservéesaux
finsde cette recension, cette durée varie de 30 minutesa 600 minutes quoigu'un

grand nombre se situent entre 120 et 240 minutes.

L eregroupement desdonnéessdon |'éval uation au prétest post-test, au post-
test ou sdon le plan expérimental factoriel ou la mise a I'essai de matérid
nouvellement développé fournit quelques indications qui semblent utiles.
L 'anadlyse des données soriente donc en ce sens.

Prétest-post-test

Il sagit d'une comparaison des données d'un ou de plusieurs groupes
expérimentaux avec cellesd'ungroupedecontrble. Lesauteursnousrenseignent
peu sur ladurée del'enseignement et le genre d'application du vidéodisque. Les
différents domaines de lamédecine et des sciences constituent le plus souvent le
terrain dexpérimentation. Le Tableau 1 montre qu'il e difficile d'obtenir des
résultats significatifs au niveau de la performance, a moins d'éudier un grand
nombre de cas ou de comparer un enseignement avec des lectures. Par exemple,
les 135 sujetsde Ziegler (1991) connaissent mieux les servicesd'unebibliothéque
lorsquiils peuvent contrbler I'enseignement donné au moyen du vidéodisque
couplé a l'ordinateur.

Quelquesrecherchesportent sur letempsdgpprentissageet sur lesattitudes
ou lasatisfaction retirée par les éudiants en rapport avec I'enseignement recu.
Ellesrapportent des différences significatives avec rd ativement moins de sujets.

Ziegler (1991) nepeut attribuer lesdiff érentesperformancesal'expérienceou
aux préférences individuelles des sujets. 1l et intéressant de noter I'intérét de
Wankel (1985) envers lescaractéristiquesdes étudiants. 11 est cependant difficile
de s=fier asesréaultats étant donnéle nombre restreint de sujets dans son étude.

Post-test

D'aprésle Tableau 2, on peut congtater que plusi eurs chercheurs se servent
d'une mesure au post-test seulement lorsgu'ils disposent d'un nombre restreint
desujetsou inférieur a 100. Contrairement alasituation présentée au Tableau
1, lesauteurs rapportent davantage d'informations concernant |'enseignement.
Par exemple, ladurée de I'enseignement varie de 66 minutesa360. Lesobjectifs
évalués sont habituellement de I'ordre de la connaissance, de lacompréhension
et de I'application. Quelques-uns sintéressent aux activités psycho-motrices.
Encoreunefois, lechamp dintérét setrouvesurtout danslesdomainesdelasanté
(Barker, 1988; Billings & Cobb, 1992; Fawver, Branch, Trentham, Hobertson &
Beckett, 1990;Garrett& Savage, 1990; Guy & Frisby, 1992;Lyness, 1987;Tabar,
1901; Wilkinson, 1992), des sciences (Bunderson, 1981; Bunderson, Lipson, &



TABLEAU 1
Prétest, post-test

Aateuris) Inter- Doiaice ou H fla Groupes Coaparaisons RESULTATS
activite utiere sd Perfornance  Teips Attitudes  Antécédents
O'Heil (1990) 1] para-iédical 34 non E=V EC m . s,
C=trad.
Hankel (19851 [ labo physique 36 ou E=V E/C n.s. niveau/style connitif
C=Uho niveau/style n.s.
pré/post-tests d.s.post
seielége
seie/age n.s.
pré/post-tests d.s.post
eipérience en physique
avec/sans eip. d.s. avec
pré/post-tests d.s. avec
Hilhnson (19921 I iédecine 39 ? E=V EIC d.s. =
C=probléies B (attitudes/
styles cognitifsl n.s.
Bunderson et al. 1l biologie 49 vol.  E=V E/C post-test  d.s.E &
1198») C=lect. 8/C rétention  ns.
E/IC pré/post d.s.E
E/C pré/rétention d.s.B
Stevens 11985) I labo physique 49 ? E=V E/C L gn JE—1 g-s.
C=laho
S = groupe eipéruental ? = vidéodisque ds. = différence significative I = résuié 00 = contrdlé par I'ordinateur
C = groupe de controle trad. = traditionnel ns. = différence non significative P = feed-back e’ contrélé par |'étudiant



TABLEAU 1 (suite)

N Gityoif pL/ot-ttroi
Auteur(s) Inter- Doiaine ou N Ha Groupes Coiparaisons RESULTATS
activité  natiére sard . -
Perfonance  Teros Attitudes  Antécédents
Vitale i Ronance Il fonation des 14 ? B=V groupe idtiize.
(1992) iaitres C=trad. BIC d.sE d.sE
rocessus
n.s.
Cockayne (19911 I hiologie 76 EAVindividnel  IM17V] TS, d.s™
B)=V groupe 2-3 8783 d.s.E;
BA=V groupe 4-5
Soled et al. (1989) ? para-iédical 8 oui E=V*|ect EIC ns. dsE
C=trad.»lect.
Schare ¢ al. 1l para-»édical 83 oui E=V*ect. EIC ns, dsE
(1992) C=trad.tlect.
tdiapo
Jones S Schoultz (1990) 1 |édecine 135 tous Vv pré/post d.s. post satisfaction
iiegler (1991) [l utilisation 1% oui Ej=V ce eip. a 'ordinateur
bibliotheque 8=V linéaire  EjA/C d.s.Ej d.a.E? N.s.

C=visite guidée .
S 27 C

préférence ord.

d.s.C Nn.s.



TABLEAU 2

Post - t est
Aut eur () Inter- Doiaine ou H M- Goupes Coi parai sons RESULTATS
activité  Metiere sard Performnce  Temps  Atitudes  Antécédents
Garrett 1 Savage [ nédeci ne kY oui E=V EC a.s, d.s. C
(1990) C=lecttdiapo
Pollard (19911 ? traiteient de 34 oui E=V BC n. s. as n.s.
teites (couerce) Ctrad, per f onat ce/ d.s.E satisfaction
teips
Barris (1992) I fornation des 3% oui B =Vi()t P8 EEi /B n.s. stratégies d appr,
«aitres 82-\técriret8  EJIE n.s. 66% rappel
(cours de E3=i*écrire*RIFB E;/ Eyf B ds.B
biologie) nb iota dans R
B/ ns.
H Ikinson (1992) [l | édeci ne 3 ? E=V . =s._
C=probl éues
Slike et al. (1989 ? langage par 0 oui = BN, s. d. s. B
si gnes Ctrad.
Barker (1988) 11 para- nédi cal 4 oui EV E/C post-test  ns.
C-l ect»déio E/C application n.s.
BilUngs S Cobb (1992) 1 para-i édi cal Iy vol.  E=V*lect*unité style coanitif
C-trad. *lectt gc M. s._
unité pré-attitudes

8/C d.s. confort



TABLEAU 2 (suite)

Post-test
Auteur(s) Inter-  Doiaine ou H Ha- G oupes Coupar ai sons BESDI TATS
ativite - natiere sad Perfonance  Tewps Atitudes  Antécédents
Jones? (1989) i labo chine 8 9 E=V BC ds.B ds.E
C=l abo
Jones (1989) 1l labo chiite 5 oui B-f EC d.s.E d.s.E
C=labo
Hett S Case? (1989 1 physi que 5 ol B=v BC d.s.E apt tudes
c2 ns.
Carl'son S Palk (199) 1l foriation des 66 ou E -V indnctif EIg/C d.s.B concepts d.s.E' n-s. design
lditres E, =V dédactif  EJC dsB
C=trad. E/E/C d.s.E habiletés d.s.BE tech.
d' observation
BI/E2IC d.3.§ habiletés
d"ensei gnei ent
BE/C ns.
gIC ns.
habi | et és
de pensée
Kil i ioung 11991) [ foriation des ! oui 8j=iens.*Q Awijues perception de son
laitres E)=Vens. »fi §/E/EB d.s. E\1|527gl efficacité

B;=Vens. »i 3va d.s.EE

2 Joues (1989 procéde & des espéritentationa doit le noibre de sujets différe.



TABLEAU 2 (suite)
Post-test

Meur (S) Inter-  Doiaine ou N H- Goupes Coi par ai sons RESULTATS
activite natiere sad Perfonance  Tens Attitudes  Antécédents
Tabar 11991) I para- uédi cal 13 oui E=V BIC n.s.
C-lect. CPA test n.s.
Fanver et al. (19901 1 | édecine vét. 8 oui E=V groupe 3-4 cardi ovaacuiaire
C=l abo HC BS ds.E -
groupe 34 fibrilUion
ns. ds.C -
Joues (1988) [ l'abo chine 91 ? E=V EC ds.E
C=hbo
tyness (1987) 1l para-i édi cal % oui = EC n.s. "Heartsaver”
Cotrad, d.s.E ' Oostruct ed®
n.s, 'Infant'
n.s. connai ssances
Harvel (1990) foliation des 112 tous  Esi * eieiples EHC n.s. anticipatory
«itres dicto- C-observation st
ensei gnei ent) lodele réel d.s.E objectifs
d" ensei gnei ent
ns. vérifier
ci préhensi on
d.s.B fin de
I'econ
Bunderson (1981), 1l biol ogie 150 ? = EC d. s. EB
Bunderson et al. (1984) M ad.
Qy i Prisby (1992 11 para-i édi cal 252 oui E=V EC D3.
C=labo
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Fisher, 1984; Hiett & Casey, 1989; Jones, 1988) & delaformation des maitres
(Carlson & Falk, 1989; Harris, 1992; Kim & Young, 1991; Marvel, 1990). Une
variété d'applications du vidéodisque interactif seretrouvent ici. Elles passent
del'ensaignement tutori el aladémonstration, aux simul ations, aux jeux, aux j eux
simulés, a la résolution de problémes et quelquefois a la gestion des
apprentissages. Les recherches effectuées a l'aide du post-test comparent

généraement I'enseignement donné au groupe expé&imental avec celui

traditionnel donné au groupe de contréle.

A lalecture du Tableau 2, il faut constater la diversité des résultats obtenus
atous les niveaux. Eg-ce lefait de laqualité de la conception pédagogique de
I'enseignement décerné par les vidéodisques, de la variété des applications a
I'enseignement ou du nombretrop restreint desuj etsayant participéacesétudes?
Les auteurs sont peu explicites quant aux deux premiéres parties de cette
question. Cependant, le nombre limité de sujets impliqués dans quel ques-unes
de ces recherches constitue probablement une importante faiblesse.

Plan expérimental factoriel

Lesdomainesdelabiologie, delapsychologie, delaformation desmaitres, de
I'apprentissaged'unelangue seconde, desartset del'astronomieutilisent cedevis
derecherche. Il faut noter ici dans laplupart des cas, un enseignement de trés
courte durée (45 minutes ou moins) avec un nombre de sujets souvent restreint,
compte tenu des nombreux sous-groupes impliqués. Les objectifs poursuivis par
I'enseignement sont de I'ordre de la connaissance, de la compréhension, de
I'application et des habiletés motrices.

Lesrecherchesqui utilisent ce plan expé&imental analysent simultanément
2 ou 3facteurs. Le Tableau 3 montre I'intérét des chercheurs envers les modes
de présentation de I'enseignement ou d'éval uation des gpprentissages (Baggett,
1983, Chou, 1991; Hannafin, Phillips & Trip, 1986 ; Smith, 1988, Walkley, 1986;
Walkley & Kdly, 1989), les dratégies d'enseignement (Carlson & Falk, 1990-
1991; Hannafin et a., 1986; Shen, 1992), le contrdle de I'apprentissage (Burwell,
1991) ains que lamoyenne en lecture, les habiletés et lestypes de formation.

Carlson & Falk (1990-1991) étudient la méthode d'enseignement-
apprentissage déductive/inductive avec I'enseignement individuel ou par groupe
dedeux avec un enseignement assisté par vidéodisque ou traditionnel. Hannafin
e d. (1986) examinent les effets "dacivités d'orientation”, du traitement et
d'exercicespratiques sur I'apprentissage. Milheim (1990) sintéressepour sapart
au contréle de |'apprentissage par I'ordinateur (CO) ou par I'éudiant (CE) par
I'intermédiaire des facteurs de rythme d'apprentissage et de séquences
d'enseignement. DemémeBurwell (1991)étudi el eCOetl eCEjumel ésauxstyles
cognitifsdépendant et indépendant du champ. Shen (1992) choisit dessujetsdont
les habiletés de lecture dans une langue seconde sont opposées. |l leur offre un
traitement avec ou sans sous-titres (non traduits) de laconversation reproduite
par levidéodisque. L 'éude de Baggett (1988) porte sur I'habileté des sujets a
assembler les 80 pieces d'un objet. Les principales comparaisons étant
I'assemblage en méme temps que I'enseignement (en ligne) ou par lasuite, soit



TABLEAU 3

Plan expérimental factoriel

Auteur(s) Inter- ~ Doiame ou H Ha-  Groupes Coiparaisons RESDITSTS
activite. - «atiere sad Perfornance  Te»os Attitudes  Antécédents
Halkley (19861, 1l fornation des 54 prétest/post-test
Kalkley et al. «altres fVind. FI°Clws n.s. Tancer*
(19891 d'éduc. Ci=trad.*vidéo n.s. 'attraper’
physique Chvidéo ind. post-test 'lancer"
foraation Ejr_pe2 d.s.E"C]
Pmaitres en  Ej/C* n.s.
eiercice post-test 'attraper’
Pjiforiiation Ej/C4/C,y d.s.E,
initiale CilCi d.s.Cj
habiletés
lancer
attraper
Baggett® (1988) 1 psychologie 64 ? 5i=V en ligne notions de structures et de fonctions
(assemblage de E"V deléioire Bj/C n.s.
pieces) délai de 7 iours
Er=V en ligne  EMNEj d.s.Es
Er=V de »éoire
C=vidéo passif
Carlsot ( Palk 1] foriation des 66 oui BI-I inductif/1 concepts
(1990-1991) uitres E=V inductiff2  EjE|/C.C] d.s.EE,
E=i déductif/l  EMEjIC|C, d.s.E"
Sl=V déductif/2 E,E,/E,E, n.s.
Chtrad. /| £34%2 n.s.
C2=trad./2 habiletés d'observation
Bj & 84/02  d.aBBjB,

Baggett (1988) procéde a des eipérinentations dont le no«bre de sujets différe.



TABLEAU 3 (suite)
Plan expérimental factoriel

Anteur!s| Inter-  Doiaine ou » B Goupes Coupar ai sons RESULTATS
adivite lalire sard Perfonance  Teups Attitudes  Antécédents
Carlson k Falk Bi Bl B E« n.s.
(1990- 19911 /G IS
(suite) 8/C d.s.E satisfaction
§ aE/JG ds.E dsEE
N\
Shen (1992) Il | angue n ol sous-titres post-test; (il«
seconde * E«=V avec [yll-, 1, n.s.
E,=V sans B E d.s.E
Nbyenne en FjlFr d.s.F,
Tecture post-test: TCEH
Fi= au dessus Bl Mi374 n.s.
Fe= au dessous  E</Eo n.s.
Pa/Py d.s.F
Baggett (19g) I psychol ogi e 6 ? E=V de léioire notions de structures et dfe fonctions seje
lassei bl age de E=Ven ligne EIE n.s. d.s. garons
pi éces) écran noir
Hannafin, Phillips S 1l arts 80 ol el erci ce;
Trip (1986) pratiques
B =V avec g/g d.s.E (faits)
E,=V sans n.s. (application)
teips d'acces
E,=VS E /E d.s.§ (avec act.)
g0 d.s. EQ (sans act.)
activités
d"orfenfation
Es=V avec EEJ/EE/EE2  interaction

E; V sans



TABLEAU 3 (suite)
Plan expérimental factoriel

Auteur(s) Inter- ~ Doiaine ou H H-  Goupes Conpar ai sons RESULTATS
actiite aatiere salg Perfortance Tei ps Attitudes  Antécédents
Burnel | (1991) » [ astronone 37 oui controle
EVico 85/ 84 a S
B,=Vcé E] E/C d.s. BlEZ
style cognitif
E'indépendant  EEVBE] interactioo Bt
E*dépendant
Qeite
Baggett (1989) 1 psychol ogi e % ? E'V en ligne notions de structures et de fonctions
(asseiblage de E2=i de «Bioire TilEj d.s.E
pi &ces) C-vidéo passit  BMC Ei d.s. B
IC Qs
Hiheii (190) 1l phot ogr aphi %9 vol.  Contrdle par post-test médi at
gtudiant §/EVNEIE d.s. g
B rythie | fylAn n.s.
Ij=" séquence post-test & long terne
controle par E/E2/E2B d.s.E
"or di nat eur EtEi M n.s.
E=V rythie post-tests mediat et a long terie

E«=V séquence

Bi /B BilE»

d.s.E



TABLEAU 3 (suite)
Plan expérimental factoriel

Auteur(s) Inter- Doiaine ou H Ha-  Groupes Coiparaisons RESETATS
activité  latiere sard . ) ) »
Perforiance Teips Attitudes  Antécédents
Siith (1988) 1] biologie 15 oui te«ps de pause post-test
E,=V Ej/E, d.s.E, n.s.
82=" 40’ F3lfylf5 n.s. d.sFs
pause aprés . EjEj/P-JFA n.s. n.s.
P;=objectifs EjE~Y pj/C
Pi=contenu n.s.
Fr=soiuaire convivial
C=V n.s.
rythie
n.s.
org. du contenu
n.s.
connaissance du contenu
n.s.
densité du contenu
n.s.
Chou (1991) ? foriation des 135 oui présentation iode de présentation graphiques
Mitres E”ord. Ej™NEN NS, NM.s.
léduc. physique) BV vidéo
Erord.tvidéo n.s.
Er=V*ord. EjEjB"BFAg interaction n.s.
sode d'évaluation graphiques
Ps=Vord. EJE2IF.3/E4 n.s. n.s.
Pjj=ividéo vidéo
d.S.Pﬁ
oraphiques * vidéo
13/E, n.s
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immeédiatement gprésou dansundéa de 7jours (demémoire). Levidéodisque
ou le vidéo servent aors de moyen denseignement. Walkley (1986, 1989)
compare |'acquisition d'habiletés alaformation des maitres en exercice et ala
formation initiale lorsque lestraitements sont fournis au moyen du vidéodisgue,

de I'enseignement traditionnel ou ssimplement par un vidéo. Smith (1988)

sintéresse a la durée et a I'emplacement de pauses dans |'enseignement.

Finalement, Chou (1991) compare I'ordinateur et levidéodisgque comme mode de
présentation et d'évaluation dans des activités de discrimination.

Tous ces facteurs représentent un trés grand intéré& en technologie
éducationelle puisqu'ils portent principalement sur les différences individuelles
des étudiants et sur laconception pédagogique del'enseignement. Cedeviset le
choix judicieux desfacteurs semblent prometteursquant al'éude del'interaction
des causes et des effets. Cependant, le petit nombre de sujets ayant participé a
quelques-unes de cesrecherches (N < 100), subdiviséen plusieurs sous-groupes
semblelafaiblesseprincipal edel'application qui est faiteici decedevis. |l savére
essentid decorroborer lesrésultats obtenusavec d'autresrecherchesimpliquant
un plus grand nombre de sujets. |l et intéressant de noter dans I'éude
d'Hannafin et d. (1986) l'interaction au niveau de la performance, des facteurs
"activités dorientation”, "accesshilité a des exercices pratiques' et "temps
dacces' différental'information. Burwell(1991)obtientaussi uneinteraction des
facteurs rdiés au degré de contréle de I'apprentissage of fert et au style cognitif de
I'éudiant.

Mise a |'essai

Lesmisesal'essa de vidéodisques se font souvent avec trés peu d'étudiants.
Le Tableau 4 présente seulement celles qui répondent aux critéres de cette
recension. Lareprésentation des domaines de lasanté et des sciences demeure
importante avec un nombre de sujetsvariant de 103 2689. Différentes gpplica-
tionsdu vidéodisqueviennent souvent rempl acer lelaboratoiretraditionnel. Les
chercheurscomparent une ou deux versions expérimentaes du vidéodisque avec
I'enseignement ou lematérid traditionnel . D'autressintéressent seulement aux
versons expérimentales. La durée de I'enseignement séchelonne de 25 a 600
minutes. Les habiletés évauées sont de I'ordre de la connaissance, de la
compréhension, mais auss de |'observation et de I'anayse en plus d'habiletés
manuelles.

Unemiseal'essa seveut unevalidation du matériel d'enseignement alafin
de I'é&ape du développement. Une évaluation sommative vérifie dors le degré
d'attel nte des objectifspoursuivisde mémequelaval eur dece produit par rapport
au matériel ou au cours qu'il remplace. D'autres effets non anticipés peuvent
auss étre observés. La procédure consigte le plus souvent a comparer de fagon
quantitative ou qualitative le nouveau produit avec I'enseignement traditionnel.
Il est difficile de généraiser a partir des informations provenant de ces mises a
lesa. Elles servent surtout a la prise de décison par ragpport a ce produit
spécifique. Les lecons apprises pendant les différentes étapes d'un

développement contribuent auss a l'amélioration des connaissances dans ce
domaine.
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Mentionnons que Davis (1984, 1985) compare des attitudes d'éudiants
provenant de sept Universités américaines avec |'enssignement regu avec
différentsvidéodisquesoffrant le contrledel'apprentissage. Certainsproblémes
d'expérimentation viennent compliquer I'anadyse des réaultats.

CONCLUSION ET RECOMMANDATIONS

Lamajorité des études de cette recension portent sur lamesuréde |'efficacité
du vidéodisgue dans I'ensaignement comparée le plus souvent al'enseignement
traditionnel. Les variables dépendantes concernent la performance des
étudiants, letempsconsacréalatéche, leursattitudes. D'autressequestionnent
a propos de l'influence sur I'apprentissage des différences individuelles des
étudi antsou descaractéristiquespédagogiquesdel‘enseignement. Cestlecasde
Wankel (1985) qui e la premiére a sintéresser aux caractéristiques des
éudiants. Plus tard, d'autres vérifient I'effet sur I'apprentissage des
connaissances préalables, de I'expérience, des aptitudes et du sexe.
L'enseignement individualisé ou par petit groupe, I'interactivité pédagogique au
moyen du style et des méthodes d'enseignement, du contrdle de |'apprentissage
de méme que l'interactivité technique sont tous des sujets recensés dans cette
publication.

De cet éventail de recherches faites auprés d'étudiants de niveau
universitaire, il est heureux de congtater que I'intérét samorce graduellement
enves les variables reliées aux caractérigtiques de I'enseignement et de
I'étudiant. Cette orientation semble prometteuse pour une meilleure
compréhension de l'interaction de ces diverses caractéristiques. A ce Ujet,
quel ques typol ogies existantes peuvent servir de base aux études. Pensonsplus
spécialement a celles se rapportant a l'apprentissage, aux différences
individudles, aux médias, al'interactivité, aux gpplications des médias, etc.
Deux recommandations complé&tent cette réflexion.

Recommandation 1

La premiére recommandation concerne les recherches subséguentes. Elles
devraient porter sur l'identification des caractéristiques techniques et
pédagogiques de I'enseignement, jumeées acdles de I'éudiant afin den vérifier
I'interaction dans I'apprentissage. La compréhension de cette interaction
permettrait enfindecloreledébat depuislongtempsamorcésur lerdledes médias
dans I'apprentissage. Plus encore, les technologues en éducation seraient ains
en mesure d'appliquer ces nouvelles informations & la création de designs
pédagogiques mieux adaptés a la technologie utilisée, a la situation en méme
tempsqu'al'étudiant.

Afin d'gouter davantage de clarté aux résultats de toutes ces recherches, il
importe de les communiquer de fagon claire et précise. En rapport avec cette
difficulté, Tuckman (1990) propose diverses fagons damédiorer la qualité des
écrits en éducation. Les déficiences des éudes publiées dans le domaine de
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I'ensel gnement ass sté par vidéodisque rel évent surtout delaméthodol ogieet de
lacommunication. Malgrél'dagage effectué parmi les études compiléesaux fins
decetterecension, certaineslimitespersistent. Ellespeuvent serésumer entrois
points. 1l sagit de ladéfinition destermes et de leur description, du nombre de
sujets et de l'application du hasard.

Limitel

Certainstermes sont rarement bien définisdansles écritsderecherches. Le
premierestcel uidel'apprentissage. Dequel gpprentissagesagit-il? Quellessont
les habiletés, ou plus précisement, quel s sont les obj ectifs pédagogiques évalués
par cet enseignement ?

Le terme "enseignement” mérite davantage dexplications. Quelle et sa
durée? Qu'est-ce qui caractérise son contenu, le matériel d'agpprentissage, son
designy compris ses stratégies et son interactivité pédagogique ?

Un autre terme acompl éter se rapporte au vidéodisque lui-méme. Quel et
son niveau d'interactivitétechnique (niveaux 1,2,3)? Dequel typedapplication
sagit-il (tutoriel, démongtration, jeu, simulation, résolution de problémes,
banque de données,...)?

Finalement, qui et |'étudiant? Quellessont sescaractéristiques? |)ansquel
milieu environnemental et démographique peut-on le situer ?

L'absence de ces informationsfait en sorte qu'il et impossible dassocier les
édéments d'une typologie d'interactivité technique du vidéodisque ou de son
application avec certaines caractéristiques des éudiants ou du design de
I'ensaignement.

Limite2

Plusi eursétudes n'gpparai ssent pas dans cetterecension acausedu nombre
tréslimitéde sujetsy ayant participé. Cdlesretenuesarbitrairement (N > 30)
n'assurent pas nécessairement un niveau de confiance suffisant. La
générdisation des réaultats sen trouve d'autant diminuée.

Limite3

Defagon générde, lesrecherches en éducation font peu appel au hasard pour
le choix de I'ensemble des sujets. Cette recension ne fait pas exception puisque
le hasard, lorsqu'il et mentionné, se concrétise au moment de laformation des
groupes. Quatre chercheursfont plutét appe adesvolontaires (Billings & Cobb,
1992; Bunderson €t d., 1984; Jensh, 1987; Milheim, 1990), d'autres atous les
étudi antsdi sponiblesdansun secteur, unefacultéou un cours(Jones& Schoultz,
1990;Marvel, 1990). Davis(1984, 1985) utilise un amagame devolontaires, de
sujets choiss au hasard et de cours obligatoires dors que O'Neil (1990) ne s
préoccupe pas du hasard.

La constatation de ces déficiences des publications scientifiques dans la
description de I'apprentissage, de I'enseignement, du vidéodisgue, de |'étudiant
et delaméthodol ogiederechercheaméneleproblémesuivant. Lelecteur connait
lerésultat de I'spprentissage. Maisil ne sait pas toujours comment |'auteur en
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eg arrivélani cequi est évaué (I'objet del'évauation) ou avec quel enseignement
I'étudiant interagit avant de produire ce résultat.

La difficulté d'évauation des recherches provient de ces limites. |l faut
condater auss qu'dles sont un obstacle a la générdisation et surtout a la
congtructiond'unethéoriedesmédiasdans|'enseignement, plusspéciadement du
vidéodisque.

Recommandation 2

Les nombreuses éudes portant uniquement sur la comparaison de deux
méthodes ou deux médias d'enseignement savérent peu utiles a la
compréhension du rdle de I'enseignement médiatisé dans I'apprentissage. Les
limites mentionnées plus haut aménent une deuxiéme et derniére
recommandation. |l nous faut connaitre quelles caractéristiques de
I'enseignement, de I'&udiant, du vidéodisque peuvent étre associées afin de
produire I'effet cognitif voulu. Les chercheurs devraient décrire davantage dans
leurs écrits non seulement les sujets et I'objet de I'évaluation, mais auss
I'ensaignement et laméthodologie. Cette information permettrait de décder les
effets cognitifs réds de ces caractéristiques et de leur interaction dans
I'apprentissage.
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Analyses of the Instructional Motivation
Needs of Adults

Roy M. Bohlin
William D. Milheim

Abstract: Previous studies support the ARCS model and were used to develop a
Needs Assessment Instrument and the Adult Learner-Instruction Interaction Motiva-
tion Model, Each of these can be used to effectively plan for the motivational needs
of adult learners. Specific strategies for addressing the needs of older learners are
also provided.

Resume: Des etudes anterieures soutenant la validite du modele «ARCS» ont servi
de base pour (‘elaboration d'un instrument devaluation des besoins et d'un
modeled'enselgnementtheoriqued'interactionetdemotivationpourl'apprenant
adulte. Chacun de ces modeles peut tres bien etre utilise pour pourvoir aux besoins
et 6: lamotivation de I'apprenant adulte. Des strategies speciflques s'adressant aux
besoins des etudiants plus 6ges sont egalement fournies.

INTRODUCTION

Historicaly anumber of researchers (Adanian & Brickel, 1980; Cross, 1981;
Houle, 1961; Knowles, 1980; Zemke & Zemke, 1981) have suggested that adult
learners have very specific motivationa needs in ingtructional settings. Life
experiences (Knowles, 1980), lifetranstions (Cross, 1981), or learned attitudes
over time (Wlodkowski, 1985) have dl been suggested as contributing to these
somewhat different requirements. Asaresult, these authors recommend that
instruction for adult learners be designed differently from other types of instruc-
tion. Whilewdl-designed instruction may be effective for most learners, adults
usually are not socidized to the culture of the typica cdassoom. As such,
motivation can be very different for these adults as compared to traditiond,
younger students.
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MOTIVATIONAL INSTRUCTIONAL DESIGN

Instructional motivation attracts learners to the instruction and increases
their effort in relation to the subject (Kdler, 1983). Instructional motivation, by
this definition, hastwo main components: it is interesting and effort generating.
This type of instruction, therefore, has gpped or interest for the learner and
stimulates learner effort. Thisdual characteristic of instructional motivation has
been supported in previous studies (Bohlin, Milheim, & Viechnicki, 1990a& b).

Keller (1987), Keller and Kopp (1987), and Kdler and Suzuki (1988) identify
four categories of motivational drategies in learning situations.  Attention,
Ttelevance, Confidence, and Satisfaction (ARCS). To facilitate continuing moti-
vation, grategies in these four categories should be addressed. While the
instructor typically cannot control the learners characteristics (such as expect-
ancy for success), theinstructor usually hascontrol over themethodsor strategies
of instruction, which in turn produce various instructional consequences. The
consequences, resulting from the interaction of the methods with the learner's
characteridtics, are termed "outcomes” The ARCS modd, therefore, contains
specific methods or strategies, that are amed at producing motivationa out-
comes, when learners are experiencing specific conditions, such as interest or
motives.

Theinitial requirement for motivatinginstructionistogainand maintainthe
attention of the learner. This can be achieved through proceduresthat increase
curiosity, interest, or by using techniques such as arousd through humor,
variety, or enthusiasm. Second, the instruction must have aperceived relevance
tothepersona needsaof thelearner. Thesepersona needscanbemet by matching
the instruction to learners gods, making the benefits clear, and keeping the
challengelevd appropriate. Next theinstruction must providefor the confidence
of thelearner. Thisreatestothelearner'sexpectancy for successor failure, which
influences the actual effort and performance, and can be increased by strategies
such as clearly indicating the requirements for success, providing a low risk
environment, and giving accurate attributional feedback. Lagtly, theinstruction
should promote individual satisfaction in order to facilitate continuing motiva
tion. Learners must perceive the rewards gained as appropriate and consistent
with their expectations. Learner satisfaction can be promoted by providing
appropriate recognition for success, giving informative and corrective feedback,
and other similar Srategies.

Althoughtheliteratureisabundant with suggestionsabout the needsof adult
learners, there appearsto belittleaimed at the design of instruction that meets
themotivational needs of adults. WhiletheARCS modd isintendedfor all types
of learners, the datato support it were originally collected in K-12 dassrooms.
This potentia limitation of the ARCS modd, is met by the Course Effort Survey
Revised (CESR) and the Adult Learner-Instruction Interaction Motivation
Modd. Thesecan hel p designersof adult instructionand material sto crestemore
motivating products.
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NEEDS ASSESSMENT INSTRUMENT

The needs assesament instrument was developed through a series of revi-
sions (Bohlin, Milheim, & Viechnicki, 1990a Bohlin, Milheim, & Viechnicki,
1990b; and Viechnicki, Bohlin, & Milheim, 1990) of an origina instrument
developed by Kédler and Subhiyah (1987) to evaluate the degree of motivation
effects of ingtructional materids. After rewording or deleting those items not
cong stent with theeval uation of classroom instruction, severd itemswereadded
which were identified in the literature as important to the instructional motiva-
tion of older learners.

Thefinal product, the CESR, hasbeen used to assesstheinstructional needs
of generdized adult populations (Bohlin, Milheim, & Viechnicki, 1990b; Bohlin,
Milheim, & Viechnicki, 1993b; and Viechnicki, Bohlin, & Milheim, 1990). The
purpose of this instrument is to identify the instructional motivation needs of
learners. Assuch itisnot intended to be a psychometric instrument, rather itis
simply a heeds-assessment tool. The CESR is composed of 42 items, which are
asdection of drategies which have been identified in the literature as having
motivational effects on variouslearners (See Table 1).

The instrument can be used to determine the motivational needs of specific
individuals or of specific groups. It can dso be used to measure the needs of a
representative group of a population with the intent of obtaining generdizable
prescriptions for that population. This information can then be used as a
framework for planning and designing instructiona grategies for motivating
that adult popul ation.

ADULTS GENERAL MOTIVATIONAL NEEDS

Anaysis of the items ranked highest by the adults from a variety of
instructional settings have shown especidly important motivational strategies
(Bohlin, Milheim, & Viechnicki, 1993b). While some were specific to improved
interest or toimproved effort, otherswererated importanttoboth. Alistingofthe
highly rated items follows, with the letter and number identifying the subscale
and item number from Table 1

Strategies rated very important specificdly tointerest:

A2 Content capturesmy attention

A3 Makesthe subject matter seem important

R2 Allowstimefor practical application of the content

CI O Ingtructor modeds and demonstrates proper skillsduringingtruction
Strategies rated very important specificaly to effort;

C4 Whether or not | succeed isup to me

S Can st and achieve high standards of excdlence

S Ingructor's evauations of my work match how well | think | have done
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Table 1
Content of Items in the Course Effort Survey (CES) by Subscale

Attention

OCONOUPRARWNRERIg ©OO~NOUPRAWN R

Makes me feel enthusiastic about subject

Content captures my attention

Makes the subject matter seem important

Shows how the content relates to things | already know

Uses humor during instruction

Makes me feel curious about the subject matter

Does unusual or surprising things that are interesting

Uses an interesting variety of teaching techniques

Curiosity is often stimulated by the questions asked or the problems given

elevance

Information | learn will be useful to me

Allows time for practical application of the content
Benefit from the knowledge acquired in the class
Actively participate in the class

Positive role models be presented to me in class

Is flexible to meet my needs in content and assignments
Personal benefits of the course are made clear to me
Challenge level is about right

Have some input or choice in content and assignments

10 Get a chance to work with other people in the class

11 Content relates to my expectations and goals

12 Personally benefit from what | learn in the class
Confidence

1 Helps me feel confident that | can do well

2 Makes me feel | have the ability to succeed

3 Builds my self-esteem

4 Whether or not | succeed is up to me

5 Creates a relaxed classroom atmosphere

6 Requirements for success are made clear to me

7 Frequent opportunities to succeed

8 Helps me to believe | can succeed if | try hard enough

9 Get enough timely feedback to know how well | am doing
10 Instructor models and demonstrates proper skills during instruction
11 Non-threatening

12 Designed so that everyone can succeed

Satisfaction

O©CoO~NOOPHWNE

Gives me a lot of satisfaction

Can set and achieve high standards of excellence

Fair recognition compared to other students

Instructor's evaluations of my work match how well | think | have done
Helps me to accomplish my own personal goals

Feel satisfied with how the class is run

Get enough recognition for my work through feedback

Amount of work | have to do is appropriate

Feel satisfied with what | learn
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Strategies rated very important both to interest and effort;
Al Makes me fed enthusiastic about subject
Rl * Information I learn will be useful to me
R3 * Benefit from the knowledge acquired in the dass
R12 Persondly benefit from what | learn in the class
C6 * Reguirementsfor success are made clear to me
C7  Frequent opportunitiesto succeed
C9  Get enough timely feedback to know how well | am doing
58  Amount of work | haveto do is appropriate
59  Fed stisfied with what | learn

*The three highest-rated drategies

INTERACTION MOTIVATION MODEL

Results of factor andyses (Bohlin, Milheim, & Viechnicki, 1993g) provide
additiona support for the four categories of strategies proposed by the ARCS
modd — Confidence, Relevance, Attention, and Satisfaction, respectively. Fur-
ther analysi s of these resultshas produced arevised mode of motivational adult
learner-ingtruction interaction. This modd provides the most important ee-
ments of the instructional environment, characteristics of the learners, and the
resulting outcomes of their interaction (See Figure 1). WhileKédler doesnot use
the ARCS categoriesto classify instructional outcomes, it does seem appropriate
to use these category names for the consequences of the instruction-learner
interaction. The strategies in the four categories are, in fact, amed a maintain-
ingthelearners attention, perceptionsof relevance, expectancy for success, and
satisfaction.

TheAdult Learner-Instruction I nteraction M otivation Modd, therefore, uses
the ARCS categoriesto classify the outcomes of the ingtruction. Themodd dso
represents the relationships among specific instructional srategies, learner
conditions, and outcomes for adults. This modd may provide aframework for
research, theory and hypothesis building, and the development of instruction
regarding adult learners.

EDUCATIONAL TECHNOLOGY APPLICATIONS

Thismodd can be applied in avariety of ways. First, if possble the CESR
should be used as aneeds assessment instrument.  This can best determinethe
specific needs of the target adult group. If it isnot practica to administer ittoa
sampleof your target group, then it would bebest to usethefollowing generdized
prescriptions.

When designing instruction for adults in a content areaor an environment
that is not intrinsically appedling, the designer should follow these guiddines:
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Figure 1.
Revised Adult Learner-Instruction Interaction Motivation Model
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Design the surroundings, the instruction, and the assessment in ways
that are non-threatening (eg., add individualized materials and small
cooperative groups to the instruction to help give the feding of support
and low risk). Thiswill make the learning more comfortable.

Provide the learner with some control over instruction and assessment
(eg., dlow the learners to prescribe.the size of the chunks of learning
between teds, give the learners opportunities to apply the content in
waysthat arerdlevant to them). Thiswill improve the confidence levd,
and degree of satisfaction.

Design theinstruction so that the learners are regularly reminded that
the content is challenging, but not so difficult to undermine confidence.
Thiswill raise the adults learners satisfaction with their accomplish-
ments.

Dedign theingtruction sothat it specificaly demondgratestheusefulness
of the learned content (e.g., showing applications in the rea world,
chalenging the learners to find ways to apply the knowledge to their
lives). Red world gpplications satisfy the relevance to the learners
needs.

Provideforwaysthat clearly describethelearningand clearly explainthe
requirements for successful completion of the unit (e.g., list thegods at
thebeginning, outli nethetopicsand sequencetobecovered, statespecific
levds of outcome performance and the percent of learners who accom-
plishitontheir firsttry). Thiswill dsoincreasethelearners expectancy
for persond success.

Design the instruction <0 that it builds on any naturally interesting
agpects of thecontent (e.g., present mysteries or paradoxesin thesubject
area, Uuse inquiry questions, use high-level open-ended questions where
possble). Thiswill increase learners arousal and interest.

When designing instruction and materialsfor adultswho may not giveforth
as much effort as desired, the designer should plan the instruction to follow some
of theseguiddines.

1

Dedgn the instruction to improve the learners confidence levels (eg.,
start with eesier problems and dowly increase task difficulty, dowly
build the level of the inquiry quegtions). Thiswill improvethe learners
expectancy for success.

Provide feedback that links success to ability and effort (eg., "Sed You
can do it when you work at it!" 'Yes, you know how to do it!"). If not
overdone, this can provide for internal attribution which can raise the
expectancy for success of the learner.

Provide feedback that hel ps the learner feel supported (eg., "Let metry
explainingthisagain, | know we can do better," assurethelearner that
they cantry things as often asthey need to hi order tolearn the material).
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Thiscan makethelearning environment more comfortableand increase
persistence.

4. Dedign the instruction 0 that it connects to the learners real-life
situations (eg., use examples in their everyday jobs, let them use
applications in their persond lives). This helps to make the learning
more relevant and the products more useful.

CONCLUSION

There are many ways that this modd can be applied to the design of
motivatinginstruction for adult learners. Thedesigner shouldfocusontheneeds
of the adult learner as outlined in the previous section, and crestively design
interventions, feedback, screen designs, and program structures that make the
learning more gppeding and the learner more confident. Although this is
motivational for most learners, thesetypesof strategi esareespecidly important
to meet the needs and motives of adult students.
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A Proposed Model for the Systematic
Design of Instructional Pictures

Faye Wiesenberg
David Baine

Abstract: This paper describes a systematic method for producing pictures to
accompany textual Instructional materials. The method integrates Gagne's classic
approach to textual Instructional design with Goldsmith's approach to evaluating
educational illustrations, that is based on empirically validated principles of visual
perception and communication. The resulting instructional design model describes
a procedure for creating the textual, and pictorial elements of printed, Instructional
materials used in an ATI study to produce Instructional materials that appeared to
differentially affect the learning outcomes of adult learners with different levels of
visual learning skills.

Resume: Get article decrlt une methode systematique de production d'images
utllisees dans les documents textuels didactiques. Cette m6thode permet
('Integration de la methode de conception de documents textuels didactiques
classiques de Gagne au precede devaluation des lllustrations didactiques de
Goldsmith qui est basesur des principes de validation externe de perception visuelle
etde communication. Le modele didactique qui en decoule presente un proced6
de creation d'e!6ments textuels etd'imagesde documents didactiques utilises dans
une «6tude ATI* pour produire du materiel didactique qui semblalt affecter, par
action differentiate, les resultats obtenus par les etudlants adultes de differents
nlveaux d'apprentissage visuel.

INTRODUCTION

Educationd researchershaveconfirmedthat, in somecircumstances, adding
pictures to represent verba information in printed instruction has resulted in
better learning outcomes (Dwyer, 1978, 1987; Fleming & Levie, 1978, Levie &
Lentz, 1982). Many attribute treatment interaction sudies have examined the
interactiveeffectsof makinginstruction lessverba by addingvisua stoverbally-
based instructional materids. Mos researchers have concluded that, other
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things being equal, people having spatiad and abstract abilities relatively
gtronger than their verbal abilities benefitted more from visual treatmentsthan
they did from exclusvely verba treatments (Cronback & Snow, 1977). An
integrated system of creating instructionally effective pictures to supplement
instructional text, however, has not yet emerged from the research literature.

Theauthorsof thispaper describeamethodfor integrating ahighly regarded
systematic approach to designing printed instructional materials with a little
known method of analysing pictures for their educational effectiveness. The
result is a system that educators can use to create pictures to supplement
instruction and enhance concept acquisition. Research is reported in which
guidelines derived from this approach were used to produce pictures, embedded
in self-instructional print materials, that appeared to enhance the performance
of adult learners with varying levels of visual learning skills.

The Need for Guidelinesfor Creating Educational Pictures

In their review of the research, Cronback and Snow (1977) concluded that
well designed graphics (which included many different kinds of pictorid repre-
sentations) can act as prosthesesfor learnerswith poor spatial ability. A number
of studieson mental imagery and learningindicatethat mental imagery appears
to have a role in facilitating both higher, and lower level, concept learning
(Kyllonen,Lohman& Snow, 1984; L evie& L entz, 1982;L ohman, 1984; Sternberg
& Well, 1980; Taylor, Candos, Bdland, Dwyer & Béaker, 1987). The use of
andogicd visuas (pictures that draw parales between familiar and new
coneepts), either embedded or spontaneous, appears to be of particular impor-
tanceinhigher leve cognitiveprocesses (K aufmann, 1980;K rueger, 1984;Miller,
1984). Research ontherol eof experimenter-provided visual s (pictures, diagrams
and charts) in text-based and computer-based instructional materials supports
the beneficial effects of adding visuds, especidly for learners who are less
proficient in manipulating verbal symbols, or low visual learners (Dwyer, 1978
and 1987; Fleming & Levie, 1978, Fleming, 1987; Levie and Lentz, 1982).

Over the past twenty-fiveyears, Dwyer and his associates have consistently
demonstrated that pi ctures supplementingtext asss someindividualstolearn
from printed, programmed, instructional materias (Dwyer, 1978; Dwyer, 1987).
From this large body of research, Dwyer concluded that "The use of visuds
specificaly designed to complement printed instruction can significantly im-
prove student achievement of certain types of educationa objectives' (Dwyer,
1987, p. 365).

Levie and Lentz (1982), in their examination of the relationship between
pictorial and printed instructional materias, generated nine guidelinesfor the
usedfillustrationsintext. Theseguidelinesgive educatorsgood but very genera
advice, including such thingsas a) the addition of picturesnot related tothe text
will not enhance the learning of information in the text; b) illustrations can
sometimes be used as substitutes for words or provide additional information;

and c¢) learnersmay fail to make effective use of complex illustrationsunless they
are prompted to do so.
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Flemingand Levie (Fleming & Levie, 1978, Fleming, 1987) have provided a
promising beginning to the formulation of practica guideinesby summarizing
into twenty broad principles what is known about key perception and memory
variablesthat contributeto effective messages, including visud displays These
principles suggest recommendations that range from limiting the number of
objects or groups of objectsin avisud display to seven (the average number of
itemsthat people can perceive and storein short-term memory), to usingvisuas
instead of wordsto illustrate concepts that are obvioudy spatid in nature. The
most recent guidelines offered build on these principles (Fleming & Levie, 1993),
giving greater attention to integrative theories and modes than its predecessor
(Alien, 1991).

Unfortunately, the numerous effortsthat have been madeto suggest guide-
lines for developing instructional visuas have generaly not produced specific
proceduresfor developingwell designed pictures (Friedman, 1986; Alien, 1991).
A number of researchershave, however, emphasi zed theimportance of consider-
ing certain rdlevant variables, such asthelearners profilesof cognitive aailities,
the nature of the learning tasks, and the overall context of instruction
(Alexandrini, 1984, 1935, Stein, Brock, Ballard & Vye, 1987; Sternberg & Wel,
1980; Tversky, Kugemass & Winter, 1991; Winn, 1982; Winn, Li & Schill, 1991)
in the picture desgn process.

Merging Instructional Design and Picture Evaluation Principles

This section describes how widely accepted systemeatic instructional design
principlesfor creeting educational materias can be merged with picture evalu-
ation principles to create picturesthat act as"conceptud bridges' to effectively
supplement text (Kozma & Bangert-Drowns, 1987). The procedure employs
Gagne's modd for designing ingtruction (Gagne, Briggs & Wagner, 1988), and
Goldgmith's (1987) guiddines for anaysing the comprehengbility of illustra-
tions.

The resulting ingtructiona design modd that incorporates both Gagne and
Goldsmith's models is illustrated in Figure 1 The model has four phases (@)
Andysis of Ingructional Factors, (b) Development of Textua and Fictorid
Outcomes, I nstructional Techniquesand I nstructional Content, (c) Integration of
Textud and Pictorid Elements, and (d) Vdidation of Instructional Materids.
Each of these phases is described in the discusson that follows.

PHASEA:
ANALYSISOF INSTRUCTIONAL FACTORS

PhaseA involvesdeterminingwhich learner, task and environmental factors
should guide the development of the instructional materids. Learner factors
(that is, the knowledge and capahilities that the learner brings to the instruc-
tional situation; referred to as pragmatic communication factors by Goldsmith)
to be as=s=d include such things as reading ability, prior knowledge and
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Figure 1.
Systematic Design of Instructional Pictures

Phase A: Analysis of Instructional Factors
1. Learner Attributes 2. Leaming Task 3. Learning
Analysis Environment

Reading Ability * Objectives » Medium of
Prior Knowledge e Target Instruction
Learning Style « Enabling * Instructional
Picture Literacy * Textual/Pictorial Setting

Phase B: Development of Textual/Pictorial Outcomes, Instructional

Techniques & Content
1. Outcomes

Textual: Pictorial:
Intellectual Attentional
Verbal Info. Affective

Cog. Strategy Cognitive
Motor Skill Compensatory
Attitude

2. Instructional Techniques

Behavioral Objectives
Advance Organizers

Inserted Questions
Underlined keywords/phrases

Examples
Analogy

3. Instructional Content
Textual: Pictorial:
Gagne's Goldsmith's
Events Visual &
of Communication
Instruction Factors

Phase C: Integration of Textual & Pictorial Elements

Goldsmith's Picture-Text Parallel Elements

Phase D:  validation of Instructional Materials
Subject Content Experts & Target Learners
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learning style (cognitive strategies used to process new information) and picture
literacy. L earningtask factorsarethetarget objectives(knowledge, attitudesand
skillsto beattained at theend of instruction) and enabling objectives (knowledge,
attitudesand skillspre-requisiteto attainment of thetarget objectives), whichare
derived from the task andyss of the overdl ingtructional objective (Gagne,
Briggs & Wagner, 1988).

Learning environment factorsthat need to bereviewed are issues like how
(instructional medium) and where (instructional setting) the ingtruction will be
ddivered (Kozma & Bangert-Drowns, 1987).

PHASEB:
DEVELOPMENT OF TEXTUAL & PICTORIAL OUTCOMES,
INSTRUCTIONAL TECHNIQUES & CONTENT

Thefirst step of Phase B involvestrand ating each objective (derived fromthe
taskanalysi s)intooneof Gagne™sl earningoutcomes(i.e.,intellectual skill, verbal
information, cognitivestrategy, motor skill and/or attitude), and then developing
the particular textual instructiona techniques to be used in the instructiond
materids. Gagne suggests a number of effective instructional techniques, such
as, behavioura objectives, advance organizers, inserted questions, underlined
keywords/phrases, good and poor examples, presented familiar information (e.g.,
use of andogy).

Thetechniques sdected to asi the pictures to accomplish their outcomes
are often determined by both the particular textual instructiona techniques
employed, and the function that the pictures serve. Levie and Lentz (1982)
proposed that picturesservefour functionsor outcomes: @) attentiondl : attracting
and directing alearner's attention; b) affective: influencing emotions and atti-
tudes; ¢) cognitive: facilitating learning by improving information acquisition,
comprehension and retention; and d) compensatory: accommodating poor read-
as. One of the mogt effective pictorid techniques is the use of andogy, or the
pictorid presentation of familiar images that are equivaent to less familiar
textual information (Gentner, 1989; Gick & Holyoak, 1983, Holyoak, 1985). The
use of analogica visuas to meet cognitive objectives is well supported in the
research literature, possbly because analogy appears to lend itsdf wel to
visudization (Winn, 1982).

In the third step of phase B, the content and format that the instructional
materias take is guided by Gagne's nine events of ingtruction (e.g., gaining
learners attention, presenting learning objectives, stimulating recal of prereg-
uidte learning, presenting stimulus material, providing learning guidance,
eliciting performance, providing corrective feedback, ng performance, and
enhancing retention and learning transfer).

Next, the picturedesign processinvolvesfirst deciding on the subject matter
of each picture, and then each picture's key visua features. Deciding on the
subject matter of the pictures requires dose consultation with individuas
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Figure 2.
Example Application of Goldsmith's Model

Picture: Element:

1. Syntactic unity - dark, thick border around picture;
bold lines define alternate travel routes.

2. Semantic Unity - provincial borders indicated with
broken line; British Columbia's coastand Vancou-
ver Island indicated with shading; highways indi-
cated with heavy lines; Edmonton and VVancouver
indicated with large starred dots; mountains indi-
cated with triangular symbols.

3. Pragmatic unity - clearly identifiable as a map of
Alberta/British Columbia, as similar images are
seen nightly on weather forecasts.

4. Syntactic location - shaded triangles indicate
mountain range; shading along VVancouver Island
indicates coastline.

5. Semantic location - triangular mountain symbols
shaded on one side to indicate elevation.

6. Pragmatic location - incompleteness of map
should not confuse adult viewers from North
American culture.

7. Syntactic emphasis - position on page size; com-

"Entering a new occupation plexity of images; directionality of highway routes

is like taking a journey" Semantic emphasis - n/a.

Pragmatic emphasis - printed analogy is pre-

sented below the pictorial analogy.

10. Syntactic text parallels - picture is placed in upper
left corner of page (optimal for catching attention
of viewer).

11. Semantic text parallels - verbal labels for prov-
inces and cities; verbal labels are the same in both
textual and pictorial materials.

12. Pragmatic text parallels - maps of British Colum-
bia and Alberta are familiar to Canadians; sym-
bols used (mountains, highways, cities) are com-
monly used in Canadian publications.

British Columbia Alberta

© ®

familiar with the content of instruction (eg., subject/content experts). Content
idess receiving consensua support from asmall group of subject matter experts
should be used in the pictorial illustrations.

To be instructionally effective, the key visual features should be based on
sound |earning principlesand becomprehensibletotheviewer. Goldsmith (1987)
developed aset of guideines for analysing the comprehensibility of illustrations
intended to be supportiveto educational text. These guidelinestakeintoconsid-
eration both the communicative value of the picture, and the learner's level of
visua literacy. Goldsmith's model, derived from a thorough review of the
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research literature in the fields of education and psychology (Goldsmith, 1984),
isbased on educationally sound principles.

Goldsmith's analytical modd condggs of twelve dements formed by the
interaction of four visual factors (basad on learning theory) and three communi-
cation factors (based on communication theory), as indicated in Figure 2.

The visua factors are unity (clarity of sngle images), location (spatia
relationships between two or more images within a ngle picture), emphass
(order in which different images attract viewer's attention), and text pardles
(rlationship between text and picture). The three communication factors are
syntactic (recognizable spatia agpectsof images), semantic (recognizable mean-
ingsof images), and pragmati c (knowledgeand capabilitiesthat theviewer brings
to the dtuation). The critical pictorial features of each illustration can be
determined by using the first nine of these twelve e ements as guiddines:

1 Syntactic unity: refers to the discrimination of boundaries between
images, clearly define the integrity of eech image. (See Bogard, 1974;
Deregowski, 1968; Deregowski,Muldrow& Muldrow, 1972; Ghent, 1956;
Michael, 1953).

2. Semanticunity: refersto thecomprehensibility of each image; giveeach
image enough distinctive features to alow viewers to recognize it. (See
Fussd & Haaland, 1978; Kennedy & Ross, 1975; Spencer, Harrison &
Darvizeh, 1980).

3. Pragmatic unity: refersto the characteristics of viewersthat affect their
ability to identify an image; condder viewers cultural & educationa
background; their familiarity with objects depicted in images, context of
images, understanding of implied motion, and sequencingofimages. (See
Duncan, Gourlay & Hudson, 1973; Ellis, Deregowski & Shepherd, 1975;
Freidman & Stevenson, 1975).

4. Syntactic location: relatesto depth perception; assst viewer to perceive
depth by usingtexture gradients, figural elevation and overlap, converg-
inglinesand shading. (SeeBenson & Y onas, 1973; Leach, 1978, McGurk
& Jahoda, 1974; Olson & Boswdl, 1976; Y onas, Cleaves & Petterson,
1978g Y onas & Hagen, 1973).

5. Semantic location: concernshow each image contributesto perception of
overadl pictorial depth/meaning; placeeach imagein correct environmen-
tal context by using accurate/familiar sSize and surrounding referents.
(See Deregowski & Byth, 1970; Hagen & Glick, 1977, Omari &
MacGinitie, 1974; Rock, Shdlo & Schwartz, 1978).

6. Pragmatic location: refers to the manner in which viewers resolve
ambiguous images, consider viewers cultural and educational back-
ground/experience; reduce ambiguous images by checking potentid
viewersunderstanding. (See Deregowski, 1971; Evans & Seddon, 1978;
Nicholson& Seddon, 1977;Silliman, 1979; Sinha& Shukla, 1974; Y onas,
Goldsmith & Hallstrom, 1978).
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7. Syntactic emphads rdatesto the manner in which images attract and

direct the attention of viewers, use colour, postion, size isolation,
complexity, tonal contragt, directionality, and/or implied motion to draw
viewers eyes to sdient features of imeges. (Luria & Strauss, 1975;
Mackworth & Morandi, 1967; Reid & Miller, 1980; Rutherford, Caszy,
Hagterok & Howell, 1979).

Semanticemphasis: referstothe power of thehuman figure/facetodirect
viewers attention; use human figure/faceto direct viewers attention to
sadlient featuresof images. (SeeAntes& Stone, 1975;Buswell, 1935; Wolf
& Tira, 1970).

Pragmatic emphasis. concerns the natural viewing tendencies of view-
as, present information that should be viewed first at top of page, and
sequenceitfrom left to right on page. (SeeBraine, 1972;Faw& Nunnally,
1973; Smith & Watkins, 1972; Webster & Cox, 1974; Y arbus, 1967).

After selecting appropriate subject matter and specific pictorial features, it is

recommended that the pictures should be drawn by someone with good graphic
design sKills to minimize learner confusion that can result from poor images
(Levie& Lentz, 1982, Zimmer & Zimmer, 1978).

PHASE C:
INTEGRATION OF TEXTUAL AND PICTORIAL ELEMENTS

Phase C involvesintegrating the textual and picture components, or placing
thepictureson the pages of text. Thespecific dementsof Goldsmith'smodd that
canbeused asguiddlinesarethesyntactic, semantic and pragmatictext parallels:

10. Syntactic text pardlels: refersto the spatia and temporal relationship

between text and image; when pi cturecontainssameinformation astext,
present picture first. (See Bacharach, Carr & Mehner, 1976; Brody &
Legenza, 1980; Smith & Watkins, 1972; Whalley & Heming, 1975).

11 Semantic text pardlds: rdates to the matching of text and image by

textual labelswhere appropriate; useexactly the samewordsin both the
text and the images. (See Lachman, 1973; Shodgrass & Vanderwart,
1980).

12. Pragmatic text pardlels: refers to the interpretation tendencies of

viewers, consider viewers cultural and educational background/experi-
ences, their ability to understand complex images and the acceptability
of gpecificimages used. (See Campbell, 1979; Cook, 1980; Honeck, Sowry
& Voegtle, 1978; Spangenberg, 1973).

Three additional visual design issues that were consdered in the develop-
ment of the pictureswere: the use of realistic pictograms, to reducethe chance of
learner misunderstanding (Goldsmith, 1984; Hodgson, 1985); the use of line-
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drawings, as lower reading level subjects tend to learn better from less complex
visuds (Dwyer, 1987); and the placement of each picture on the upper left-hand
part of the page, as neurophysiologica studies indicate that this may be the
optimal viewing area (Hart, 1984).

PHASED:
VALIDATION OF INSTRUCTIONAL MATERIALS

Phase D entails evaluating the textual -pi cture integration effectiveness by
soliciting feedback from both subject content experts, and groups of learners for
whom the materials were initially developed. This feedback should be used to
guide final modifications to both text and pictures.

Tosummarize, theinstructional design process proposed here includesboth
atextual and pi cturedesign component, usi ngtwo compl ementary processesthat
can act ascontent checksfor oneanother. Thisintegrated textual/pictorial design
modd is recommended when the text and picture components are meant to
providethesameinformation, intheverba andvisual modaities, hencefunction-
ing in a cognitive and/or compensatory manner.

Instructional Materials Created Using this Model

Wiesenberg (1990) used the integrated textual/pictorial instructional design
modd in an attribute by treatment interaction (ATI) study designed to investi-
gate therole of analogical pictures in adult learners acquisition of higher leve
concepts. Two directiona hypotheseswere tested.

1 Giventhat andogicd visuals appear to facilitate the learning of more
abgtract or higher level concepts (Alesandrini, 1984, 1935; Krueger,
1984;Mayer, 1985;Miller, 1984), it washypothesized that: "instructional
materials supplemented with relevant andogica pictures will produce
higher performance outcomesin all subjects than will identica instruc-
tional materias not supplemented with andogicd pictures'.

2. Given that learners who demondirate a preference to use their visua
sensory modality appear to learn more effectively from instruction that
containsvisua elements (Levie & Lentz, 1982; Paivio, 1986), and that
learnerswho do not demondtratethi spreferencedo no necessarily learn
moreeffectively frominstructionthat containsvisua e ements(Kyllonen
etd, 1984; Lohman, 1984; Taylor et d, 1987), it was hypothesized that:
"ingtructional material s supplemented with relevant anaogical pictures
will produce higher performance outcomes in subjects demonstrating a
more visualy-oriented learning syl€e'.
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SUBJECTS

A tota of one hundred and twenty-one subjects, drawn from adult students
enrolled in college and university preparation programs in three different
Northern Albertapost-secondary institutions, participatedinthestudy. Seventy-
fivewere male and fifty-four, female. Subjects average agewas 31 years, and the
average number of years of forma schooling attained before entering their
present programswas 101/2. | ndependent groupst-test revedled that high visual
subjectsdso achieved significantly higher (t=3.73,p<.001) meanV erba Reason-

Figure 3. o
Educational Objectives

Overall Educational Objective: ability to put together a career plan.
Type of Instructional Outcome: intellectual ability/skill

Target Objectives:

#1 #2 #3 #4
know know know know
how to how to how to how to
describe gather create make a
planning information sub-goals master-
goals plan

Enabling Objectives:

#1 #2 #3 #4
know know know know
how to how to how to how to
set locate choose sequence
standards information guidelines sub-goals
for goal
attainment
know know
how to how to
collect check for
information conflict
with
other goals
know
how to
evaluate
information

#5

know
how to
evaluate
a master-
plan

#5

know
how to
anticipate
problems

know
how to
create
ways
around
obstacles

know
how to
revise
planning
goals




SYSTEMATIC DESIGN OF INSTRUCTIONAL PICTURES 67

Figure 4.
Page from "Text plus Picture" Version ofthe Instructional Booklet

Section 1. The Planning Process

Imagine that you have just decided to
drive to Vancouver for a holiday during the
Christmas break. You have never driven
sl there before, so you are looking forward to
Britsh Columia /;»\\ A the new experience but are not quite sure

NS
/\
e

how to prepare for the trip.

Now, think about the decision to enter a
new occupation (that is, after all, why you are
here in school). You are feeling very excited
about this major life change and possibly a
little unsure about how to go about making
the change.

The experience of entering a new occu-
pation and taking a trip along an unfamiliar
route are in many ways quite similar. The
way that you choose to prepare for both can

Entering a new occupation influence your chances of eventually reach-
is like taking a journey ing both kind of goals.

First, being very well informed about your new occupation is important. In a
similar way, if you did not know where Vancouver was located, you would be very
unlikely to arrive there (you may end up somewhere else instead).

Second, finding out as much as possible about your intended occupational
choice (isthere more than one way to enterthis occupation?) is somewhat likefinding
out ifthere is morethan one highway to Vancouver. Knowing about all ofthe possible
routes allows you to choose the one that suits you best.

Third, the often very long process of entering an occupation can be made
more manageable (and often more enjoyable) iftackled in shorter steps. This is like
breaking the long trip of several kilometers into a series of shorter trips. Breaking the
journey into steps can make it seem less of a "long haul" and more managable.
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ing scores (33.03; SD=8.03) than did low visua subjects (27.06; SD=10.11). In
other words, higher visual subjects tended to havebetter verbal reasoning skills
than did lower visua subjects.

METHODOLOGY

The research design used in this experimental field study wasa 2 treatment
(instructional condition) by 2levd (highversuslowvisud learningstyle) factoria
design. Once categorized by learning style (68 low and 61 high), subjects were
randomly assigned to the two instructional conditions. The two instructiona
conditions contained almost equal numbers of subjects (65 inthetext only and 64
in thetext plusanaogicd pictures).

Thedependent variablein thestudy wasthe subjects acquisition of planning
concepts at two different levels of complexity, as measured by a multiple-choice
test (comprehension) and open-ended questionnaire (knowledge only). The
independent variables were the two instructional conditions, and the learning
dyle. As the research literature indicates that both prior knowledge of the
concepts to be learned and verba reasoning ability significantly affect learning
outcomes (Dwyer, 1987), these variables were both trested as covariatesin this
study. Prior knowledge of the planning process was measured in a pre-test
ssson using the performance outcome measure (multiple-choice test), and
verba reasoning ability was measured by the Verba Reasoning Subtest of the
Differential Aptitude Test (sse Bennet, Seashore & Wesman, 1982).

Reviewsof visual learning asalearning styleindicatethat thisstyle condsts
of two unrel ated agpects of anindividua'sinformati on processing behaviour: (a)
an ability to use mental imagery, and (b) apropensty to usethisability (Ernest,
1977, Richardson, 1977; Katz, 1983). Visual learning styleswere determined by
combining subjects standard scores on an objective measure of visual skills
(Space Rdations subtest of the Differential Aptitude Tedts see Bennett, Seax
shore, & Wesman, 1982) and a subjective measure of information processing
preference (Individual Differences Questionnaire, see Paivio, 1986). Subjects
learning style was then categorized as either high (if their combined standard
scoreswere positive) or low (if their combined standard scores were negétive), a
procedure used in previous studies (Ernest & Paivio, 1971).

DEVELOPMENT OF THE INSTRUCTIONAL MATERIALS

Inthisstudy, theoverall educational objectiveadftheinstruction wastoteach
subjects how to put together a career plan. The instructional materials design
process began with the creation of a competency profile developed using a
competency-based system of skill analysis (Block, 1974). This profile was then
used to clarify both target and enabling objectives (see Figure 3). The content of
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the textual instructional technique (a five stage travel planning modd) was
deveoped using Gagne's nine events of instruction.

The picture design process began with thedecision to usevisua andogiesto
duplicate the content of the textual analogy, to serve both a cognitive and
compensatory function (Levie & Lentz, 1982). The pictorial equivalents of the
printed anaogies were created by first consulting with severa subject content
experts, and then using Goldsmith'stwel vee ementsas guidelinesfor determin-
ing the salient features required to create the visua depictions of each textual
analogy, asindicated in Figure 2. The pictorial anaogies werethen drawn by a
graphic artist. Figure 4 isthefirst page of Section 1 of the"textual plus picture”
version of the instructional booklet.

Content validity of the instructional booklet was established through inde-
pendent, subject content expertswho separately rated: () textua message, (b)
pictorial message, and (c) textual and pictorial messages together, according to
the educationa objective each text-picture st was designed to achieve. Overall,
the text and pictures were rated by experts as meeting the stated educational
objectives at least 75% of the time, with most of the text and corresponding
pictures meeting these objectives 100% of the time. Representative groups of
adult learners a0 vaidated the comprehensibility and appropriateness of the
textual and pictorial andogies chosen.

RESULTSAND DISCUSSION

Anaysisof covariance, with subjects prior knowledge of the planningprocess
and verbal reasoning ability acting as the covariates, was used to test the two
hypotheses.

The first hypothesis was not supported by the results. When the effects of
subjects prior knowledge and verbal ability wereremoved, no main effects were
demongtrated on either performance outcome measure for instructional condi-
tion. The pattern of regponses on the two different outcome measures were
different, however, depending on subjects learning style. Non-significant trends
intheandys sof themulti ple-choi cetest post-scores (comprehension task) lent
some support to the hypothesis for low visual subjects, while non-significant
trendsin the open-ended questionnai re scores (knowl edgetask) wereexactly the
oppositeto results hypothesized.

All subjects achieved significant gain in their comprehension of planning
coneepts across both instructional conditions (p<.05). The low visual subjects
achieved significantly higher overall performance scoresthan did the high visua
subjects. The subjects learning style, not the instructional condition, was the
critical factor in the successful learning of the planning concepts. The more
intriging finding was that higher visual and verbal subjects (those subjects who
had the highest scores on both the Spacid Relations and Verbal Reasoning
Subtests) appeared to be unaffected by theanalogical visuas on the comprehen-
son task, but negatively affected by them on the knowledge task. Low visua
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subjects performed in exactly the opposite manner. Pearson Product Moment
corrdationscalculated on all ninevariablesinthestudy revededthat low visud
subjects were relying more heavily on their spatia skills to perform both tasks,
than were the high visua subjects.

Thesecond hypothesi swasa sonot supported by theresults. Non-significant
trends in the data on the knowledge task scores indicate a tendency towards
interaction in the opposite direction to that hypothesized, with the high visual
subjects achieving less in the "text plus picture' than they did in the "text only"
instructional condition. While most of thelow visual subjects madebetter gains
onthecomprehensiontask,asmall group of low visua Nativesubjectsperformed
bothtasksinexactly theoppositemanner tothat hypothesized; thei r performance
beingapparently unaffectedby thelevd of complexity of thetask. It appearedthat
in their cass, the visuas somehow compensated for their lack of visua skill.
Pearson Product Moment correlations indicated that Native subjects, versus
their non-Native counterparts, had a stronger preference to use imagery (.57
versus. 19) inthecomprehensiontask, and spatia ability (.40versus. 16) inthe
knowledgetask.

Overdl, theseresultsseemtoindicatetheana ogica picturesmay serveboth
apositive role (perhaps as conceptua pegs for lower ability, Native learnersin
knowledge tasks) and a hegativerole (perhaps as distracting stimuli for higher
ability, Native subjects in knowledge tasks, and for lower ability non-Native
subjects in comprehension tasks). Research that compares the performance
outcomes of low ability and high ability students on both lower and higher leve
concept acquisition lends support to thisexplanation (Cronback & Snow, 1977,
Peeck, 1987; Winn, 1982). Theresultsfor thelow visua Nativesubjects ssemed
to support a compensatory mode of information processing that suggests that
visuas can "short-circuit" learning by reducing the cognitive processing load for
low ability learners (Corno & Snow, 1986).

The results of this study imply that a careful analysis of both the learners
preference and ahility to processvisual information, their individual profiles of
verbal and visual ahilities, and thelevd of complexity of thelearning task areall
important considerations in the design of text-based visualy enhanced, sdf-
instructional materials. These results lend support to the use of anaogica
pictures to complement instructional text designed to teach lower level concepts
to learners having rdatively low visual sKills, or high levd conceptsto learners
having relatively high visua Kills.

CONCLUSON

The paper describes amethod for producing educationally effective pictures
to accompany textual instructional materials for adult learners. The method
startswith Gagne's model of systematic instructional design, and extends it by
incorporating Goldsmith's method for designing visuals to supplement printed
text. The method for designing visuals isbased on empirically vaidated visua
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perception and communication principles. The approach of integrating textual
and pictorial development has been used successfully in one research study to
produce pictures enhancing the learning outcomes of adult learners with differ-
ent levds of visual learning skills.

Given the current absence of specific visual development guidelines for
educators, thismode provides a promising method for designing educationally
sound picturesthat can function in acompensatory manner for adult learnersat
the pre-university and college leve.
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Mediaware Review

Creating Desktop Presentations with Astound

L F. (Len) Proctor, Editor

System Information and Requirements
Astound ™
Gold disk Inc
P.O.Box 789, Streetsville
Mississauga, Ontario. Canada. L5M 2C2
Customer Service (416) 602-4000
Tech Support Phone: (416) 602-0395
Tech Support Fax:  (416) 602-0393

System Requirements:

Meacintosh Plus or later, 68020 or faster recommended

2 MB minimum but 4 MB of RAM memory or more is recommended)
At leest 40MB hard disk drive (although larger drives are recom-
mended)

System 6.0.8 , but system 7 or later recommended

e QuickTime™, version 15 or later

Program Description

Astound is a desktop presentation production package. With this soft-
ware, the user can prepare transparencies, presenter notes and attendee
handouts. The tools available for this purpose include a full text editor,
spelling checker, drawingtools, agraphingutility, didesorterand anoutliner.
Graphics created with other applications and stored as PICT, TIFF, and EPS
files can be imported and incorporated into any presentation. Similarly,
QuickTimeclips, Gold Disk's own animation sequences, AlF and SND sound
files, can beplaced anywherein thedides produced by thisprogram. With the
appropriate file management and the runtime player programs included in
this package, presentations created on aM acintosh platform can bedisplayed
on aMS-DOS platform but not revised .
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Program Installation

The installation instructions are brief and to the point. To get started,
insert Disk 1 of Astound program into thefloppy disk drive, double-click onthe
Astound Installation icon, click on the startup screen, approve the hard drive
selected for installation and enter your name on the registration card. After
inserting and removing nine high density floppy disks at appropriate screen
prompts, installation will be complete. The Astound folder placed on the hard
drive now contains the main program, adictionary, Windows and Macintosh
players, and a copious number of templates, sound files, clip-art files, fonts,
backgrounds, animationsandtutorial supportfiles. Intotal, thereareover 700
files that require about 26 MB of storage space on the hard drive.

Basic Functions

The outliner, one of the most powerful and often overlooked features of any
presentation program, is extremely useful because of the ease with which a
presenter can organize and reorganizethe main points of the presentation. In
Astound any text that is entered into the outliner gppears on the transparen-
ciesastitlesor bulleted points. Onceentered, thetext can beedited, formatted
and revised for display purposeswithout ever havingtoleavethe OutlineView
mode.

Sides can be created with or without the use of background templates.
Templates (master dides) areprovided for 9" black & white screens, 13" color
screens, 35mm dides, overheads and powerbooks. The use of a master
background ishighly recommended because of what it addsto the cohesiveness
and unity of any presentation. A standard set of graphicstoolsfor drawingand
fillingsquares, circlesand odd shaped figuresisaso part of the main package.
Editing clip-art or other formsof graphicshowever, still hasto bedoneoutside
Astound program. However, agood library of clip-art imageshasbeen provided
to assist the presenter in illustrating the topic being presented. If graphsand
charts are required, data can be entered directly into the data sheet or
imported from Excel or Lotus 1-2-3 compatible spreadsheets

A battery of specid effects has aso been provided to help add variety and
vary the pace of the presentation. For example, bulleted text items can be
dissolved or "flown" onto the screen, one at atime, until the entire screen has
been built up to the desired level. Specid transition effects such as wipes or
fades can dso be invoked when changing from transparency to transparency.

The inclusion of animation and multimedia capabilities is new. The
animation feature usesactors. By definition, an actor, isredly aseriesof still
pictures, which when presented in rapid succession, crestes the illusion of
motion on thescreeni.e.. animation. Actors may be inanimate objects such as
arrows or animate objects such as peoplewho "wak" about on the screen and
jpoint to captionsor objectsin the screen in order to draw theviewers attention
totheir specific details. Graphs and charts may aso be animated asthey are
displayed on the screen. Assuming the sound has aready been digitized,
adding sound clips to the dlide is as simple as clicking on the add sound icon,
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sel ectingthesound file to be used and clicking on the "add sound"button. Then,
when the didefirst appears on the screen, the sound file will be activated and
the sound will be played back. Finaly, any object on the screen or sound file
associated with the screen can be controlled by interactive buttons. Buttons
may aso be used to help the presenter navigate through the presentation.
To print the handouts, presenter notes and content outlinesisamatter of
callinguptheprint function, and sdect the appropriateicon. For handoutsthe
user is offered achoice of printing 2, 3, 4, 5, or 6 thumbnails per page. Space
for attendeenotescanbemade. Presenter notesa so contain aminiatureofthe
dide and space for the notes on the bottom half of the page. Outlines may be
printed in either main heading form or main headings complete with all sub-
headings. Thepresentati on candsobeprintedto 35mm didesif theequi pment
isavailable. Ifitisnot, thefiles may be sent to ajobber, printed, and returned
to the user as 2x2 projection trangparencies. This is a nice feature both for
backup purposes or for when presentations are given where the presenter is
not surethat acomputer L CD tabl et or other projection devicewill beavailable.

Documentation

The Astound documentation iswell laid out and essy to follow. For those
userswho don't want to read theentiremain manual , thereisaquick and easy
"Getting Started” tutorial which quickly orientsthe user to the most often used
features of the program. Appropriate disk files have dso been included in the
tutoria so that if something doesn't work right the first time, the user is not
frustrated by having to complete one section accurately before being able to
proceed to the next lesson. While the table of contents does not include page
numbersfor chapters, theindex makesup for thisdeficiency by usingcommon
terminology and direct reference to page numbers. Both manuals are richly
illustrated with screen displays to hel p the novice user remain oriented within
the program.

While the main user's guide and the getting started manual focus on the
technical or operational aspects of creating dides, a dim 8 page guide on
creating dynamic presentations has aso been included with the documenta-
tion. It isfull of suggestions for selecting content, screen layout, emphasis
techniques and color selection. Novice users who take advantage of these
production recommendations will avoid many of the common, visua pitfalls
often associated with the use of transparency display devices.

Observations and Recommendations

Thisprogramislarge (1.8 meg) powerful, and versatile. Userscan create
professional looking presentations quickly and easily. Its import capabilities
alow datafrom spreadsheets, QuickTimeclips, TIFF and PICT graphics and
AlIF and SND sound filesto be incorporated into the presentation. Slidesfrom
Astound files can dso be exported as PICT filesand QuickTimeclips. Anima-
tion and interactive capabilities have been added to an already fine st of text
editing and drawing tools. Over time the existing libraries (20 meg) of sound
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files, clip art and animations can be enhanced by purchasing commercialy
available products or producing locally prepared resources.

If thereisone drawback to using thisprogram, it is gpeed. Even with the
heap size st to 10 meg and running on an Quadra 840AV Mac, it takes a
significant amount of time for complex dides to be displayed and to change.
With dower machinesthat havelessmemory, thisapparent lack of speed could
be alimiting factor. To maximize performance, the documentation suggests
that users should limit themselves to a few objects per dide, keep object
transitions consistent, and keep object exit animationsto aminimum. Speed
of operation, ontheother hand, hasbebebal anced agai nst versatility and ease
of use. Given achoice between afast, user hostile environment and a dower,
user friendly environment, user friendliness would win out over operational
goeed. As newer, faster machines such as the PowerPC come to market,
concern for operational speed will becomelessand less

The ability to convert Microsoft PowerPoint and Aldus Persuasion files to
Astound files is valuable in the sense that much of the investment made in
creating the original presentations can be recaptured. It only takes about 2
minutesto convert ten PowerPoint didesto Astound dides. However, indoing
0, only the text and graphics transfer. Transitions and specid effectsin the
PowerPoint presentation are lost. While not yet tested, the cross platform
capabilities of being able to author Astound presentations on the Mac and
present on MS-DOS equipment isintriguing. PowerPoint hasthisoption and
ssems to go both ways quite seemlesdy.

Given the wide variety of equipment found in most educational institu-
tions, softwaredevel opersshoul d be encouraged to continuebuildingthiskind
of capability into al programs. Rapid changes in hardware and operating
systems make cross platform and upward compatibility of programs like
Astound avaluable asst. On the surface hardware and software costs may
sem to be expendive, but when considered on a more long term view, these
cods are often small when compared to the investment of time and labor made
by the presenter to create any format of presentation support media. Toolslike
Astound can do much to facilitate the organization, production and presenta-
tion of high quality instruction.

EDITOR

L. F. (Len) Proctor is Associate Professor of Curriculum Studies, University of
Saskatchewan, Saskatoon, SK S7TN OWO
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Book Reviews

Diane P. Janes, Editor

Messages, Meanings and Culture: Approaches to Communication
Criticism by Macolm A. Sillars. New Y ork: HarperCollins College Publish-
ers, 1991. ISBN 0-673-46030-4 ($19.60)

Reviewed by Richard F. Lewis

MalcolmA. Sillarstextbook introducesstudentsto how critical theory can
be used in message analysis. He suggeds that the text can be used in many
areasin communication studies. Therearetwo reasonswhy readersotCJEC
might want to read this book. Media literacy educators will want to examine
it as a comprehensive text to teach their students how to apply different
communication theories to the message. Therest of us can usethebook asa
primer of critical theory, teaching ussome new concepts absent in most of our
undergraduate and graduate work.

Thebook focuses on the message. Thisinitsdfisnot new. What isnew is
thefocuson themessage in context and thenotion of thecritic. Sillarssuggests
that the messageis not only produced by society but that it can shape society
itself. Any discussion of message therefore must deal with itsimpact and not
just with the messege itsdlf. Sillars second important notion is that of the
critic. | sugpect that most of us would use techniques contained in the early
chapters of the book as we analyze messages  We would try to objectively
determine the content of the message. Many media literacy curricula on
advertising suggest good schemes for describing the content. They lack
guidance on what to do once the content is collected. Sillars work isrich with
suggestion on what to do once the message has been described. The critic is
important because of hig/her effect ontruth or objectivity. Sometheorieswant
the critic to be as objective as possble. Other theories suggest that the critic
affects the process and thus should recognize and deal with the effects of the
criticism.
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Sillarsbeginsby categorizing eight approachesto criticism asbelongingto
either the common-sense or the deconstruction tradition. Common-sense
theories include accurate interpretation, formal criticism and neo-classica
criticism. Deconstructionist approaches include semictics, value anayss,
narrative analyss, psychoanalytic theories and ideologica criticism.

Chapter Two: Analyzing Messages, definesthe message and then attunes
the reader to the tools which all approaches to criticism require. Sillars
provides concrete suggestions for basic message analysis which will alow all
other critical approachestobe used. Each of the next eight chapters dealswith
one approach. Sillars describes each approach, tellsthe reader how to useit,
delineatesits assumptions, and exposes problemswith the approach. Thebook
is replete with examples drawn from television programs and the United
States political system. Unfortunately, the book assumes that the United
States isitsuniverse, drawing no information from events and messages from
the rest of the world.

Sillars suggeststhat the common-sense approachesto criticism (Chapters
4-6) assume that atrained critic can uncover the "truth" behind a message.
They assume that there is atruth there to be discovered and that everyone
negotiating the message could uncover thistruth. Critics of these approaches
suggedt that thereisno truth, only arepresentation of reality, constructed by
one mind to communicate with others.

Deconstructioni st approaches want the reader to ook beyond the message
itsdlf to deeper meaningsand contexts. Semiotic analysis(Chapter 6) suggests
that messages condist of Signs, codes and conventions which comprisevalues,
myths and ideologies which allow us to communicate. The critic must look
beyond the message itsdlf to see what it connotes since meaning is negotiated
between the message and the audience. Value analysis (Chapter 7) examines
textsto determine how they define the culture. Thevauesin thetextsreflect
the value system of a culture. Sillars describes the major American value
system. Canadians appears to share some of the value system Sillars de-
scribes. Narrativeanaysis (Chapter 8) seeksto understand aculturethrough
the stories it tells. Various rhetorical and structural analyses characterize
narrative analysis. Psychoanalytic criticism (Chapter 9) which is based on
Freud's ideas assumes that we can analyze texts to uncover the interaction
between the conscious and unconscious minds. Ideological criticism (Chapter
10) uncovers the political agenda behind the messages. It dways examines
power relationships within the culture.

Sillars does not favour one method over the others. He suggests that your
assumptions and objectives as a critic will govern which approach(es) you use.
V arious approaches borrow from each other, so there are common dements. |
liketo think of critical approaches likelearningtheories: we can use elements
from all of them making our criticism much more powerful. | wish that Sillars
had reinforced that point in aconcluding chapter. Asthe book stands, Chapter
Ten on ideological criticism ends. When you turn the page for the summary,
you are greeted with the Bibliography.
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The book is very readable, keepingjargon to a minimum and simplifying
content wherever possible. Although all references are American, Canadian
readers will identify with the televison examples and with some of the
references to the political system and Constitution of the United States. The
book provides an excellent introduction to new theories of communication and
how they can be applied. Its extensivebibliography will help the reader locate
many interesting and sometimesrare material.

REVIEWER

Dr. Richard F. LewisisAssociate Professor of Communi cation Studiesat the University
of Windsor. HeservesasChair of theBoard of Educational Advisorsof CBC Sesame
Street. He has been President of AMTEC and Editor of the CJEC.
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Internet: Getting Started, Edited by April Marine, Susan Kirkpatrick,
Vivian Neou and Carol Ward. New Jersey: PTR Prentice Hdll, 1994. ISBN
0-13-289596-X ($28.00)

Reviewed by Diane P. Janes

Over thelast year or S0 an increasing number of the students| work with,
both at the undergraduate and graduate leve, and many of the faculty | work
with have cometo mewith Internet questions. Many arevery basic, queries
on"howdol logon?' or "what istheinternet?'. Some questionsarefrom more
experienced users regarding telnet or FTP. These questions led me to
investigate the Internet, which is where | discovered an earlier version of
Internet: Getting Started.

With itspublicationby PrenticeHall aspart of their Internet Information
Saies Internet: Getting Started joins what appears to be a proliferation of
books and journals on the issues that make up the Internet. Prentice Hall
notes that the Series, made up of books by SRI International (the original
sponsor of Internet: Getting Sarted)".. .are intended as reference sources for
users, implementors, designers, and studentsof thel nternet andtheprotocols
it usss The Internet Information Series is meant to be a guide both to
understanding how to use certain networks for particular purposes and to
understanding what our world will be like when these new resources have
become as commonplace as the telephone is now".

Internet: Getting Started is loosdly divided into two parts with twelve
chapters and nine appendices. The first haf of the book is comprised of
Chapters One through Six. Content covered includes definition of the
internet, discussion of the types of network access, overview of the steps to
begin network access, discussion of the costs of connecting, an extensive list
of service providers, both commercial and research-based, within and outside
of the United States and finally, present NSFNET backbone Acceptable Use
Palicy.

The second half of the book, Chapters Seven through Twelve, cover the
Internet itsdlf. Discussed are Internet "concepts' such as RFC's, Protocals,
Internet Protocol (IP) Addressing, the Domain Name System and network
security; Internet applications, such as eectronic mail, file transfer, and
remote login; Internet organizations, both national and international; and
resources available on the Internet.

Thebook comes with avery comprehensive set of appendicesincluding an
AcronymListin Appendix | and alist of international Internet connectionsin
Appendix VIIL
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Overdl, Internet: Getting Sarted is a very readable book for both the
experienced user as well as the novice. Using relatively plain language, it
movesthrough the concepts of thelnternet with littledifficulty. Thepagesare
well laid out and the index reasonable to use. One of my favourite featuresin
the book is that it is littered with eectronic addresses so that readers may
contact individual's, companies or countries personally if they needto. | aso
like its international approach. Y ou never seem to say toyoursdlf"”...but | live
in Canada...how doesthis apply to me?'.

Thebibliography and references are practical, listing, when available, the
directions a user would need to retrieve the document from the Internet.

| have only one caution. The Internet is growing at such a rate that
informationthrough traditional published sources may be convenient, but can
be dated quickly. The editors recognise this reality and leave their email
addressfor readersto send any correctionsor additionstothebook. For those
of you till not explorers of the Internet, they do leave their traditional mail
address, voice mail telephone numbers and fax numbers.

REVIEWER

Diane P. Janes, M.Ed, is the Learning Resources Laboratory Instructor with the
Faculty of Education, Memorial University of Newfoundland. Shepresently serves
as Book Review Editor for CJEC.
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