v\ Py " T
i* National Library Bibliothaque nationale. ® r
y of Canada du Canada :

. »  Canadian Theses Service  Services des théses canadiennei

| Ottawa, Canada ‘ .
\ K1IAONd L
- N \

| 3 ' . \

- n ' \ .
o : 3

CANADIAN THESES : THESES CANADIENNES

S y |
NOTICE | ' CAVIS -

The quality of this microfiche is heavily dependent upon the La qualité de cette microfighe dépend grandement de lé qualité
quality of the original thesis submitted for microfilming Every de la thése soumise au microfiimage Nous avons tout fait pour

effort has been made to ensure the highest quality of reproduc- assurer une qualité supérieure de reproduction
tion possible. S ’
It pages are missing, contact the university which granted the S'il manque des pages. veuillez communiquer avec l'univer-
degree sité qui a conféré le grade ¢

- .
Some pagés may have indistinct print especially # the original La qualité d'impression de certaines pages pgut laisser &
pages weré typed with a poor typewriter ribbon or if the univer- désirer, surtout st les pages originales ont été dactylographiées

sity sent us an inferior photocopy. 4 I'aide d'un ruban usé ou si f'université nous a fait parvenir
. une photocopie de qualité inftérieure

Pre‘ously‘copyrighted materials (journal articles, published Les gocuments qui font déja l"objel d'un dron d'auteu??anictes
tests, etc.) are not filmed de revue, examens publés, etc ) ne s"or)t pas microfiimés.

He%ductfon in full or in part of this film is governed by the La reproduction, méme partielle, de ce microfilm est soumise

Canagian Copyright Act, R S.C. 1970, c. C-30. Please’ read a la Lojcanadienne sur le droit d'auteur, SRC 1870, c. C-30
the authorfzgtion forms which accompany .this thesis. : Veuillez prendre connaissance des formules d'autorisation qui
. . . accompagnent cettd thése.
: ' S . 7. | .
THIS DISSERTATION e LA THESE A ETE .
HAS BEEN MICROFILMED . MICROFILMEE TELLE QUE
EXACTLY AS RECEIVED ’ ‘NOUS L’AVONS RECUE
t /

‘ & . | < iod
NL 230 (¢ 86/01) ’ M . o Carla.da
- . ; - z et . - et e



-,

. '* “n

' \\”The Effects of a Learner-controlled :
CAI Tutorial on High and Low Achieving
Bighschool Students ' °

L ) - B
% s

v

A

&

Clara Ine'é,bvaé-?alacio

3

bl ’
\ A Thesis-Equivalent
3 o in ' ‘
. . . The Department
. o " of ’ ' / . |
L, Education " -

Pfe_sénga&-in Partial Fulfillment of the Requirements:’
) for.the Degree of Master of Arts at

. .Concordia University R -t
Montrdal, Québec, Canada’ .. *
N ang— . -
August 1985 «
. st o )‘ ! .
© Clara Inés Navas Palacio, 1985 :

o m‘ a1 £ “

P

& 4 T e oo dgm SR S5 i v

~ et e

Sy

~ S g

¥
1
H

.“

-



ABSTRACT ,

o

The Effects of & Learner-controlied
. CAI Tutorial on High and Low Achieving "
Highschool Students. -

Clgra Inés Navas Pglacio

] ’ °
A 1earner—control}ed tutorial program was produced as a
- supplementary educational resource to helﬁ“bighschool
studen;s enfolled'in a Biology course to learﬁ and review
pheir knowledge on "The Digestive System". It was developed
wsing the oberatieg system Socrates which pbovi&es many
learner-controlled options, including among pthéra; control
over random access and sequence of the material. A summative
evaluation was conducted with 10th-grade students in Chomedy
‘Polyvalente Highschool, in order to de}ermine tﬁe program's
overall effectiveness, as well as the ways and conditions
under which it could be best implemented. Thirty students, .
classif{sd as high and low achievers based upon their
previous performance on this topic, were randomly assigned to
one of three treatment conditions: system-control, learner-
control, and no computer instruction. Subjects fq the
leafner-control condition were giéen fhe tutorial with tﬁe
choice g& uge these option;. Subjects in the system-control
condition followed a linear sequence with no provision for |
the use of options. Subjects in the no'computer instruction
condition receivéd a tra@itionalllectubg review. A 38-item |
posttest was administered following:thqfr insfructional
treatments. Significant differphbes in perform;nce were
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obitained betwsen subjects that received the tutorials iqd
those who received the cla;sroom'reviev. The question whether
the lear;ér-pontroiledAoptiona in Socrates enhanced leafning.
depended on subjecrs' levél of achie%emeﬁt No differences in
performance were round between high achiavers in the system
and 1earnar-control conditions. However. low achievers in the

1earnér-control condition outperformed low achievers in the

system-control condition. Some differences were also found in

" the frequency and type o%_option s@lection between highland

low achievers in the learner-control condition. In addition,
y ]

an analysis of attitudinal data indicated that subjects 1iked
the tutorials very much, regardless df the type of‘eqntrbl

strategy (ledrner vs. system) received.
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Rationale ' N
aavionate . o .
During. the past 60 years many technological media, \

.

devicés and systems have been invented and developed, which
v
have appeared to‘revqlutionize and offer major contr{%utions

to education, namely to the effectiveness of the

L

teaching/leArning process. Among the most widely.known are -

motion p}péﬁres, televisieg, viheog;pes and discs, programmed
learning, and“iﬁdividuali;ed learning modules (ﬂ.foler;
1980). Now, with their rapidi? expanding capabilig%és, appeal
and Affordabie prices,"microcomﬁu s are at the forefront of
this revolution (Roblyer, 1985). We have come to accept thaf
miqgggomputers can be used 1n maﬁ§'different'ways in bvoth
schoolg and homqs to gupplement or support classroom
instruction. This approach called Computer-Assisted
Instruction (CAIZ has rapidly gaineg iQpétus in the last few
years, and has been accompanied by -an explosion in
educational software production Zdrill and practice,
tgtérials, éﬁmuié@ions,,games, etc.). An estipated 6,500

educétiénal software packages were produced in the IUnited

States alone in 19843 . {T

: 4 N oy

-

Advantages of Computers and CAI h ' o ~
Overall, the compufg}‘éerves asg a tool to assist ﬂ v

Lt . A \
learning, for the student to obtain;, review, apply, an even |/
c?éate knowledge by interacting wit it in a hierarchy\of (

\
modes of int®waction (Manion, 1985). It has the potential of \_ -~

e



functioning as a surrogate tutor and allows a greater amount
of individualized instruction to occur (Blum, 1983; Bork,

1982). Furthermore, as 1t has been claimed, "computers have

untappedypotential for enhancing student mdtivaiion as well
. p A

as for stimulating efféctive learning" (Thorndyke & Summack,
\

982, p. 5). In "the tutorial role, the computer relieves the

(3 # .
teacher of certain tasks which are otherwise time-consuming

B S 'y ¥ s+ or seldom posgible. A quick look at today's educational

»

' " context will give some insight as to how and ﬁQZ«E%ig%ﬁhld be O

effective.

It is customary, regardless ,of their different- learning
styles énd-needa, for students to rely on the teacher and on
his/her teaching method as their main source of instruction
and learning. Gi;en a teacher-pupil ratio of 1{25 or 1230,

¢ there is'@irtdﬁlly no time for a tryly individualized
approach to inst;uction. Students must all advance at the

* gafte speed and fﬁté at whiéh phe teacher presents infordafiqn

in class. guch current approaches to teacﬁing in highschool
calse probleﬁs, stregs, and anxiety 'for students, especially
those ﬁhg find some areaé in a topic more difficult than
others, and therefore require extra ‘time, effort and help to

ct understand them. The teachersmay not always be available to
help and tutor these stud?ntg after class, B0 they ane left
to integrate the material on their own. It is important then.

v Q\\ to provide éacili?ies such that they §an serve as substitute

teachers or tutors, and therefore satisfy students' different

needs. The computer has been portrayed as a device that can

LY
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.give an opportunity for some atudentq to either view,'learn,

N

' [ L -
practice, and/or Teview what has been introduced and Tearned -

in class. Coniput-er-based tutorials are easi.to use:and can be
viewed aéain and again at the. learner's coﬁvenienpe. -
To summarize, some of the moa£ wiﬁgly ndcé ted
advantages and values of CAI are: (a) it involves the student
in the 1ear§ing process; b) it allows studentsaf}qxibility in
their rate of progress (they. aré able'qo prgéee@ at”their.pgn
pace, which is of great advantage for both slow énd‘fas;-r
1eavners}; c) it‘gives studentﬁ opportunity to.praétice what
- they have learned; (d) it prov{des immediate, sygteﬁatize@;
Khnd individualized feedback and reinforcement of learning;
(e) i% can be used in remedial education; éf),it can store
~information, retrieve it at will and evéluaﬁe users'
" responses {(in other words, it rempmbérs iearners‘ agswqrs,
scores their results, and can branch thém to aiher.parts‘of
the program); (g) it can display coloé graphics,'hnimation‘
(motion) and speed, #i£h the added feature of béing able to
interact with the user; and very impoftant fh) it allows the

learner to exert-some kind of control over the material being.‘

learned (Thorndyke & Summach, 19825 Hord, 1984).

- i —

Context of the Problem

Despite of all these preéumed advaptagés, CAI is still a

“ relatively new practice, highly innovative and currently.

i

P.  experimental in both nature and design (Manion, 1985).

Because of the recency of the microcomputer revolution in .

educatioh, problems and uncertainties in relation to the

b

& -
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‘programs Have'peg; developed in .a vacuum, with little effort

4

-

jprahticenof GAT still exist, and its effectivéness "in terms
of student performance’continues to be a controversial
matter" (Holmes, 1982, p: 25). o
- Analysis of the educatjional software programs that this

'revolution' has prought forth has revealed some fundamental
flawg in their oﬁjectiyes and capabilities (Dreyfus &
Dreyfus, 1984). The great mdj;fity lack quality (Hord, 1984;
:gegbe} 1985& Blum, 1983; Spielﬁan, 1933; Elithorn, 19853 and-

cannc? even pass a test of their educational value. These

spent on evaluating the relationship between CAI-and the

curriculum (J. Tyler, 1983). There are~thousan&s:of CAI

© progrdms on the market, some' which even provide some type of

‘1earﬁer control (e.g. menu-driven programsf, but still good .

educational software i hard to'find.

-

a .
One of the reasons for this,-is that most of the _

currently available software haslbeen developed by people
obutside of Education generally by programmers who have °
little or no background in instructional design or

educational methodology; or by teachers who are expérts in
. . . ot

methodology, but lachk programming skills. These software

inelopers have not.followgd a systematdic and planned

proach and have n6t incorporated results of learning

"research into CAI (Carter,ﬁl984). Instead, they seem to use

'common sense' guidelines to design them, and they produce

them in a 'commercially artistic!' fashion {Roblyer, 1985).

o~

~

¢
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5
Another very important raason for the pqor quality of
educational software is the, lack of bothjformative and
summative evaluation. The vast majority of educational
software producers are turning out untested and untried
software. Presently, "the effectiveness of“gaterials is
usually determined by a very sdbjective evaluation on the
part of both publisheré’and purchasers”" (Roblyer, 1985,
p.43). A survey Qoggucted in 1983 found that among the few
publishers that field-test their programs, teacher evaluation
rather than student achievement, was the chief indicator of
their software's effectiveness (q}most none use pre and

posttests, or any data collection‘op student performance as

. indicators). It was also found that publishers and producers

do not believé that preliminary field-testing or evaluation
with the intended taréet population will enhancq;
marketabilitﬁ‘of their software (Truett,'1984). .

In addition to these probiems, pneré is the fact that
although there are mény evaluation checklists (tecﬁnical-'
étandard;, pedagogical sﬁan@grds, eté.)uon the market, the
evaluation of educational software reméins a very difficult

task, because most of the criteria have not been widely

A . A ,
agreed upon (Blum, 1983%; Lewis, 1984). There has been a wide

and varied range of opinions about what an'iﬂeal and = __-
effective educational software program -should entail
(Roblyer, 1981). Thus, the evaluation of educational'softﬁare
has no well ebtablisgep history of evaluatién‘methodolégy

(Truett, 1984)" Cb




~

At last, many of the operating systems and authoring or

programming“languages ‘that have been used and are still used

‘today are quite inadequate for developing a wide range of

highly'effect;ve pomputer-assisted materials (Bork, 1982;
Morris, 1984; Tallon, Ball & Tomley, 1982; Mudrick, 1984;
Elithorn, 1982).'The'very nature of these languages imposes

limita%}ons on the desigh of programs and only allows for a

_4certain type of control on the parf of the learner to

" «amanipulate the material. Or, they require extensive knowledge

‘ computer sciéntists.

e

in programming, thereby limiting their availability to only

Need for Higher Quality Software

-

It ts,important to remember that the value of the

_microcompater greatly depends on the quality of the programs ,

that are developed (Q'Neill 1984). At the same time, the‘

' quallty of the programs depends to a large extent on the

'ensues"'(p. 21).

\operating systems and authoring languagee that‘are used for

this purpose. As Tallon et al. (1982) suggested, "choice of
language can dramatically affect the content of teaching, the
teaching approaches adopted, and the type of learning which
In recoghition of the need for better educational

aoftwape, educators; instructional designers, and maay others
have become mo;e involved and knowledgeable in ‘this field. On
the oae hand, software and hardware developers have started -
to respond to the special needs of classroom teachers and

studerits. Efforts have ggen made to invent new operating

s



systems and authoring languages that allow for the production
of higher quality educational software‘befbnd the typicaY/
aystem-controiled and branchiég types (e.g. learner-
controlled). On the other hand, efforés have also been made

" to develop better educational séftware programs, following as

closely as possible the latest theories in instructional
J

f

design, learning and CAI. ' ' .

In an attempt to contribute to the betterment of
highschool educational sgftware in particular, this producer
developed a tutorial\program based on thg needs of the
legrneé and the curriculum. It is intended to provide
information to help highgchoql Sfudentb enrolled in a Bioiogy ]
course, to learn and review their knowledge on "The Digeétive A
System". It is to be used as,a supplebentarﬁ educational ‘?’
resource and as support to regular classroom instruction, by z;\
those gstudents who for one reason or another, have not
achieved a satiafactory level of understanding of the
matérial, as well as by those who want to review and
therefore enhance their understanding of the material.
Opportunities like this are geldom féasiblg in traditional
programs. As Thorndyke & Summach (1982) suggested, students
requiring further work or desiring to review a topic (e.g. to
prepare for exams), should be provided with the ne€essary
'astudy! Qaterials in the ar;a, 80 thaﬁ they can achieve the
expected level of understand?ng at a fite conmesurate with',

their ability. The proposed learner-controlled tutorial

proéram will pfovide such help, by giving an opportunity for

a
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\
some gtudents to view and learn the material at their own
pace and convenience,“as well as for others to practice and

review what has been 1ntroduced and 1earned in class. The

. program may be used in 4/school setting, (in which case ne

/

7

hard copy inférmation on students' performance is available

to the teacher, except for their scores on disk). It may also
N s i R o~
be used in an informal learning environment, such as-a home.

0

The CAI program was de%elop@d using a new operating

~

system calléd Socrates, in whi he learner is able, if and
when desired, to f§e in control of the program and therefore

manage his/he o;n learning. I was produced by a company in

A

- Montreal, Canada, in congruence with suggestions from various

educational technologists, instructional designers, and

@

artificial intelligencexexﬁérts.

o

Purpose of the Study
o

As Roblyer (1985) suggested, if the true potential of -’
this field 1570 be developed, many more hypotheses with

accompanying research needs to be done in order to determine

what works, what doesn't, (with whom), and why; and thus

promote more effective uses of the technology. More ‘research
has especificdally been called for. in the area of learner- . Y
control. Issues such as--how control should be gnQQted, to
whom, and under what conditions—-must be’ addressed if '
instructional designers are to make good instructional ‘
programs (Carrier, Davidson, Higson;'§ Wiiliams, 1984); o ‘«
Relative to all the above stated issues, a summative _ -

evaluation of the proposed learner-controlbed CAI tutorial

3 " & . E
: “ \\ ! 0

*

v

/




- for classroom instruction. It was primariiy an 1mplementation¢

program was conducted in order to determine its

: A
overall effectiveness as a supplementary resource and support

:
o

stﬁdy that aimed at determining E?e conditions (student and

instructional) under which this program eoculd best be

implemented.

e
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CHAPTER 2 ™%

The Learner-controlled Tutorial Program

.Outline of Content and Form of Presentation

The program deals with the structure and function of the
digestive system in human beings. It follows a pre-determined
sequence based on the hierarchical relationshiyp of concepts.

It also follows a certain order to present particular

information within each concept. However,‘the learner can

interrupt and change this sequence at any given time and .
place, by using certain optiona/commands available ifi the
operating system. At the same time, the program can\be

-

operated in a system-controlled fashion, that is, fol owing
the‘dequenée outlined by this producer. (For e description ofi//f~_(
these opfions, see the Learner's Documentation Manual in

Appendix A). The program covers a total of f2°concepts.

presented in the following order: |

1) Introduction to digestion

2) Mouth : y .
3" Tee?h x
. 4) Tongue o

5) Salivar& glands
6) Esophagus

7) Stomaga . ////
8) TUlcers

' 9) Liver and gallbladder

10} Pancreas




11) Small intestine | . .
12) Large intestine |
- 7 K ZIﬁ presents particular information about each concept,
. 8such as.a definition, examples, and the structu}e gnd
function of organs. I£ then tests the students for
';comprehension and recall of the information ard provides
’immediate feedback (kﬁowlédge of results). The program is
"about 1 hr 30 min long when taken sequentiallyowithout ‘
using any of the opiions available. It is one of a four part

series designed for 10th-grade highschool students eﬁrolled

iﬁ a Biology cgprsee.

Objectives of the CAI Program

After studying the program, learners will de able to:

(a) identify and describe the structure and function of all

organs of the digestive system; (b) indicatéd' the role of the

liver, gallbladder and pancreas in the digestive system;

(c) describe the absorption process and the various

(d) 1ist and describe the digestive processes which occur in

the stomach.

‘Rationale for Production Design , NN .
All p;oduction decisions were based on empiribal research
on CAI, educational messageldesign theories, and on a
combination of instructional .design models and princiﬁles.
The tutorial program was pnoduged'foliowing‘a team aéproadh.

The team was composed of subjébt-matter-eprntsu(SHE), an

o
N

Btructures involved, as it occurs in the small intestine; and )

< .
p— .

3
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educaiional technologist, graphic artists, and programmers.
Each member was responsible for‘different mponents of the

plan; in .accordance with their expertise. This is believed to-

A
be a better way of designing educational software than

prq.lous one- person approaches. Many, authors and educators

are now advocating thata"creating good CAI... is a

multifaceted task. Many“people must contribute to its

success” (J. Tyler, 1983, p. 26).

K

Development process. A systematic and planned process was
v !

followed for the initial development of the tutorial prcgrgm,?

This procesa’was divided into several stages‘(J. Tyler, 1983;
Hord, 1984; Beepe, 1983; Smith & Boyce, 1984). Once the topic
was selected from the highschool's currleulua, the first h
stage condisted of an analysis and identification of the

) instrﬁctional goal, ebjectives, ﬁre-requisite skills,}targé%éy
audience, list of main concepts and aagordlnate concepts to

" be zeught (see Appendix B), instructional sequence, and other
preliminary issues. In the eﬁ@ond stage, thord/éh research of
the topic was carried out using as many as ten current ’
highschool textbogks and the content was dereloped in the
form of a script. In the third stage, tae content waé
storyboarded depicting exaetly what students would see on the '

«screen. The storyboards denoted the logical order for

[

f‘&\i -

‘presenting the screens, as well as detailed 1nfor3£tien !
regarding position of text, graphics, animation, ¥bund and
other-information necessary for the artists and programmers

'to produce it.
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Concept presentation. To aid students in developing a

ﬁroper discrimation between the concepts involved (Smith &
Boyce, 1984) p;rtlcular information or components were
included in each concept. A general introduction (advanpe
organizer) was presented flrst in order to stimulate
learners to. focus their attentlon upon the learnihg tasks to
follow (%mplicitly gtated objectives). Thereafter, :
introdﬁgtion‘screens weré used to exélain why the concept waé
impoétant, and/or how it related to others in ghe program, o~
When applicable, they focused on ideas already familiar uéﬁ\ﬁ
the students in order to'elicit pre-requisite knowledge
(Smith & Boyce, 19&4); Graphics and animatibn were used to
-attract studeﬁts‘ attention. Following these, eihmples were
provided to give the student a-base on thch\to recbgnize or
generate the concept (Jay, 1983). Non-examples (negative
exahples) of the concept were‘given in‘those few cases in
ﬁzgé?h the concept,could have been mistaken for another.
Aéain, in thpsé cases where exampleé were not sufficient to

L
. }.
describe, demonstrate or define a concept, a definition was

given.‘After these, three questions were, asked about eigh
édgzept to enable students to practice.the material learned.
According to Gagne (1977) this is a necessary condition to
improve learning. The questions used were mainly multiple —
- choice, fill-in-the-blank, and siggle—word answer. Feedback
was given immediately after a response to inform the student
ﬁhether-the answer was correct or incorrect, gnd what the

correct response was (Carter, 1984; Blum, 1983; Jay[ 1983).\

~
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Provision was made to supply knowledge of results within the
context ‘of the question, and not simply Ey stating the
correct letter’ or word. For a sample of concept presentation

see Appendix C. . .

+ .

o Feedback. A consistent form of feedbatk was used in

which all answers were repeat;dly acknowledged with a simple
'correct!' or 'incorrect' in congruence with resear%h that
suggests that when a program'chooses randomly among various
phrases like 'gréat', 'terrific', 'right on', the student
"may be led to believe that these phrases represent different
levels of appréval and consequently interpret a mere 'good'
as half a failure" (Nievergelt, 1980, p. 14) . As, recommended
«in the liter;ture, no exclamatqu‘mark or other type of
'threatening' tactics was used. In addition, feedback was
désigned so that it would not-over-reinforce:correct answers
with elabogate praiﬁi,sm reinforce wrong ones by providing a

' \
more rewarding graphic than that provided for a correctl\

RS

}

answer (Blum, 198%). ‘ R

L <
Screen design. Careful consideration was given to screen

design, in accqrpance with the most widely accepted criteria,
guidelines and §esearch findings sta%ed in CAI literature,
Research indicates that thg human mind understands
infqrmation diéplqyed on a page (screen) fastest if the
layout is balanced, if the page is not crow&ed, and if
related items are placed near to each other (Nievergezt{
1980), . In lightuéf this, double spaces wére left between

lines of text to encourage easy reading (Rivers, 19843. Also,

©

A

.1



to limit the amount of text that a learner periodically had
't .
to attend to on the same screen, portions of text were

presented one at a fime, allowiﬁg the learner to control the

display by pressing return (manual override) between them

'3

(Smith & Boyce, 1984; Jay, 1983)..

Screens were designed so as to be completely cleared

" before the presentation of g!th new display (Roblyer, 1985).

Students were given manual override ovbr‘page turﬁing, in
agreement with Nievergelt!'s (1980) and other authors',
recommendations thét a page should never suddenly disappeap.

Automatic ahd manual override were also given to the studént

ar

af‘fer incorrect or correct graphic screens. -

A colored question mark (?) was used coniéstently in the

same area of the screen, as a symbol to indicate when a

<

A
particular sbreen required student input. Various attention—

o T
‘1' focusing tactics, such as underllnlng, arrows, color- shading,

hY

filling- iﬁfgand sound (beeps) were used, to assist learners
by directing their ‘attention to pertlnent portions of the
display, and ‘thus facilitate learning (Jay, 1983; Riycrs,
~19€4) éowév j;these devices were kept té a minimum, in

order to not digtract students from the 1nstruct10n (Smlth &

-~

‘Boyce, 1984).

Graphics. Overall, colored ggaphics were used to
illustrate concepts, aemonstrate relationshipé and therefore,
Pupbopt the intentiong q;'the program, Besgafch shgws that

graphics which are embedded in the instructional content or

\

“that are an integral part of the instruction, contribute to .-

/‘9 N <

c
»Qi'
.-

&
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the learning process by presenting a visual model of the

information to be'learned (Blum, 1983). In other words,

~graphics can faciliﬁate recall by inducing students to

actively construct their own mental representation of the

information (Bork, 1977). The motivational aspect of graphics
' . y B

-

¢

was not overlooked either.- Some werée used to enhﬁgce the
content oqg;he feedbacg (Blum, 1983}‘3ay,’1983; Nievergélt,
1980). Short animated sequences were used to either add
interest to the coptent or to simulate an action or funcgion ,

of a_particular concept,

Formative evaludtion. Formati;e evaluation was done p;
several experts from the various fields involved, but no time
or money was allocated for.evaluation with the intended
fanget audience. First, the program was evaluated b§'software‘
developers, evaluators and subject-matter experté in
Prentice~Hall Incx, New Jersey. Then, in Montre;l,‘a thorough
in-house evaluation was do;e by: (a) a seﬁior‘educétional

technologist (for oyerall instructional design); (b) a

highschool biology teacher (for suitabiiity of language and

content to the target population); (¢) a doctor, M.D. ffbrb
accuréey of content); (d) editors (for grémmarihdd_english
style); (e)_prqgramﬁers (for compatibility of program's
design to Socrates; and (f) this producer. Overall, the
evaluation produced positive results. Minop chahges and.

corrections were made to conform with the highschool's scope

and depth of the topic.

+¥




’ including, among others, comyénd over random access and

e FEEET A

- , . - .
Production constraints. Some production decisions were

out of foe control of the producer. In some cases these

".decisions related'to‘constraintslimposed by the operating

gystem iﬁself. For example, questions that required more than

one sentence as answer were not possible, because the 'answer

b

. line! in Socrates has a 40 character/line limit,

PR Based on memory and time constralnts, it was determ;ned

-

that only three questions per concept ould be asked Hlth no

provisioﬁ for a second trial. Other graphic feedback screens

were not ineluded and 1nstead the same graphic was used
throughout the program to graphically inform students about

the accuracy ofr! thelr responses, Certain animation and

joystick sequences were also removed. Also, the use of color

was limiﬁed to four, since the tutorial programs run on

‘

v .
various computers that have different color capabilities.

The Soerates pearning Environment

The‘operating system Socrates was used to develop the
tutorial program as 1t appears to present some advantages
over currently avallable programming (authoring) ‘languages in
the market. It provides learner-controlled options,

sequence of the«msterial presentation, and control over

testing and record keeping functions. At the same time,

Socrates allows &he learne;, if and when desireiifﬁo/EQ}IEQ
. w o
the fixed sequence developed by the producer. I his L

P

interactlve system, instruction is comprlsed of warious -

.'displays', which the learner can access by means of a

dge



B O

-

18

3

regular keyboard. Each display contains only one kind of
information (e.g. example, function of an organ, definition).
In m;hy other‘authoring lénguages or operating systgms,'
sequénciﬁg is controlled through the use of a 'menu; or ‘map'’
or both. These are the so-cal}ed 'menu-driven' prégrams. They
present a menu with the varioﬁéptopics frem which ‘the studént
can choose. The students can select where fo begin. If they

want, they may go back to the menu, access something else,

‘request other information or activity, or exit the system at

any time. Although this is an improvement over previous CAI .,

~

programs, menu-driven software sti11~se§ms to present soﬁé'
\disadvantages to the instructional process; For example, ‘
befofe users can get to where they want,.they have to go
throﬁgh the main'menu. It is only from this or other menus in
the program that students can select the particular topics or:
activities they wish to view. Once insidelthe option selectéd‘
(e.g., test), students sometimes are required to.finish it
before thezrcan return to the menu. They cannot choose what
to ;ee freely from anywhere else in the program. / ’

The Time-shared, Interactive, Computer-controlled “
Infbrmation,Television (TICC;?) system is.like a menu-driéen
program, gut it has an;gg@prlying interactive learner-control
design which appears tb?ﬁ% very similar to that of Socrates.
It has 15 'special’ leafne}-control kéys$or buttons that the
student can ;sq/to indicgte which instructional display or

unit/segment of the material he/She would like to study next.

There are 14 such options in Socrates. These features enable
' 9

t

~



\ ‘ . ’19

students to control their own presentation strategies. The
TICCIT system is also based on the assumptioc that a given
idea-—concept, procedure, or principle-—should be presented .
in each of the three modes rule, example, and practice They

are called displays. Apart from these similarities, there .

appear to be three main differences between the two systems:
(a) the availability of such keys as EASY, HARD and HELP,

which can be used in combination with»a,rule,'an example, and

T a prsctice.displsy {e.g., E%AMPLE—HELP which presents the

original example with addilional information to'help the
student understand the rule);~(b)’the availability of an-

ADVICE key- (j.e., students are given advice as ta their

" status and their next move; and (c¢) the requirement faor the’

student to séﬁect and sequence indiwvidual displays for"
him/herself ratheruthan the system selecting it for the
student. In Socrates there is provision for both, system-
selection and student selection of displays. Socrates also
provid@s pefiodicai advice to the stédent regarding the
concepts that should be pre-viewed.or re-viewed at a

’

particular p01nt during the 1nstruction But as opposed to .

the TICCIT system, advice cannot be solicited by the student.

' The TICCIT syatem has often been critized as an extensive

’page turner (cited in Merrill, 1980). Merrill appears to

agree with this assessment, but states that there is more

.involvement in the composition of pages than there is in an

ordinarygbook. He states that "the computer does provide a
~~

structured authoring, data, and advising system that is
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considerably more complex than that which is possibie in
typical settings with a large number of students" (?. 88).

' In other highly interactive systems like Plato, the
sequence and selection of material ‘is -controlled by users'
responses. These systems requir; feedback from the légrqer
"before advancing to a new program segment (Wallin, 1984).
Other subtle types of control exist in which the program
gives the’user a choice, such as 'press E for excerciseg,
MNEXT to proceed to'next topic'. Nonetheless, these are still
somewhat limited types of control.

In Socrates, the learner does not have to wait for ° ’
‘information to be proéessed by the qomputer before he/she can
ask for particular informétioh within a coﬁcept, or branch to _
other material. Even though the paterial is sequencgd and;
presé&ted in a pre-determined way based on a hierarchical
relationship between concepts, the learner has complete
freedom and control to interrupt it and alter it at any time
from anywhere in the program, to ask for particular
inforﬁaiion (e.g. examples, definitions, structures, reviews,
etc) within the concept being studied or oanny other concept
in the program. E& having‘tﬁis type of control, the lgarner
can explore and discover relationships between con?epts
simultaneously. After this learning acquisition phase, they
- can ask for their score, and~depending on 1t, they can choose
to review specific concepts that were not 'mastered!', and

. then re-test themselves. In other words, they manage their

own learning. . : .

u\
A
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Other facilitles in Socrates include allowing the
student to dﬂoose the type of po§ttest they wdht to receive
(i.e., with feedback, or‘without feedback -- their final
score. Students can choose to re-start the program at any
time,“in which case their score i; erased. They also may quit
the program thereby saving their scdfe on disk and allowing
them to start in the same place the next time.

'In accordance with established criteria and manuals of
style in CAT design, the same type of informatioﬁ is
presented consistently to the user in the same area of the
screen, so that he/she knows immediately whére to léok for
the information desired. The screen has threé fixed divisions
or places to present information: (a) the 'teaching window',
where the material, graphic and text, is presented; (b) the
tanswer line{, where students either answer a question, or
request particular informgtion; and (c)'the 'directions
windo?', which presents information to the student regarding
operation of the program, such as the page's purpose, where
they are in the lesson, what to do there, how £o proceed,'and
how to acceés the help screen (see Figqre 1). Students can
thén refer to the info?mation presented in this window (e.g.

function of the stomach) to call for specific screens

desired..Thié information stays there until the next page is *

presented.

e

¥
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Qine

Directions
Window
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The stomach muscles

"contract and churn the food

back and forth in a
circular path. The food

is crushed and mixed with

gastric fluids.”’

>

Function of the Stomach

Press RETURN to continue, ? for help

' . \

Y

- Figure 1. The Socrates screen.
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CEAPTER 3

Review of Related Research

A ménual Iibrary search using the Educational Resources
Informationrzenter (ERIC), as well as other journals. was
performed 1n order to review related literature and thus

it
collect pertinent information for the present study. Mainly,

. three general areas were investigated: evaluation of

"educational software, effectiveness.of CAI, and learner-

control studies. Unfortunately, véry little evaluation of

.educational software has been done. Much of the 1iteraturé

available 1q reiation'to the use, design and evaluation of
CAI brdgrams, is mainly descriptive in nature énd intent..
Hundreds of Software Review Periodicals and directories
abaound, but they simply report and describe partiéﬁlar
programs found in the ﬁarket; they are not reports of
research. fhe literature "does not address the problem of

identifying and operationalizing new findings and results in

\educational research as they apﬁly to the use. of C}T’fﬁ

gspecific content areas" (Raschio & Lange, 1984, p. 24). It
seems that the excitement felt over this neq\medium (the

microcomputer) has taken the place of objéctive analysis of

computer capabilitiea and limitations, and that these popular

periodicals have become a conduit for promoting this
uncritical approach (Roblyer, 1985). Even if evaluation
studies conducted have produced valuable information, their

w

message has not been clear. The studies have .differed in

N
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experimenthl aesdgns, settings, and in the typea of computer
&pplications they{investigated. Furthermore, their results
and findings have differed gnd even contradicted one another
(Kul%{,‘Béngert & Williams, 1983): It was therefore not
surprising to find that almost every author in this field has
recognized and acknowledged the need for critical evaluation
of educational software.

The review which follows will focus particularly on
studies that have looked into the effectiveness of CAI

Y
materials in-general, and on research studies that have given

different perspectives'on the impact of learner-control.

p—; .

Overall Effectiveness of CAI

The question of how effective is CAI has been the most
commoniy asked in the past decade. There has been a
aufficient number of studies comparing CAI methods with ‘
traditional methods. These studies appear to suggest that the
computer medium adds to the learning pfocess_ While these
results indicate the usefulness of CAI, as Roblyer (1985)

pointed out, they do not really address épecific computer-

related variables w239h~may enhance or impede learning.

However, other research studies focused on various variables
within CAI. Of part}cular relevance to this study are the,

reviews which investigated the effectivéness of CAI on such

g

.

variables as student adﬁ!evement -and attitudes.
Kulik et al. (1983) concluded, after conductigg’a meta-
analysis at the secandary level, that computer-based teaching_

raised students' scor®s on final examinations by
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approximately .32 standard deviatlions or from the 50th to the

63rd percentile. Computer-babed teaching had a smaller but
positive effect on scores on follow—dp exams months later.
‘Kulik et al. alsg‘fo;nd that students developed.very positive
attitudes toward the computer and the course they were
taking. ‘ L

Thomas (1979) also reviewed the effectiveness of CAI ’T\\
with particular emphasis on results within Secondar& schooig.
‘He summarized findings from various studies (Edwards et al,
1975; Jamison et al, 1974) stating that students,eipOSed(%o
supplementary instruction through CAI performed at a higher’
level than those who were not. He mentioned a study by

o

Broderick (1973, 1974) in which a teacher taught Biology with
and without the use of CA}. Studengs were then compared on
posttest scores. Significantly higher level ofpachievement
was ‘attained by the CAI studenés.

In another review, Atkinson (1994) included results.from
qtudieq which examined conditions under whicM CAI was most
effective. She cited Edwards et al. (1974) who found that how
CAI was used (as supplementary material or as substitute)
changed its effectiveness. When CAI’was used as a classroom
supplememt, achievement scores increased and learning was
+nhanced. Results were mixedxfor when it was dsed as a
subst&tute. CAI has also been found to be particularly useful
for lower ability and special education students. Also cited

were studies by Chamber & Sprecher (1980) and Fuerzing et al.

(1981) who stated that low ability students seem to galn more
» \' .
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from CAI as a sypplémentary aid t&an highggvébilitiy .

s@udents. Kulik et al. (1983) a%;a found stronger effects of

\CAI,;ith low aptikude vas. talented séudents. All of these

studies tend toeindicate that CAI can be used succesfully to
. v o

improve achievement scores of disadvantaged students at the

secondary and college levels. ;

Fisher (1984) summarized findings from a range of
studies conducted over the lajt 20 years. Essentially, he

cgncluded. research shows that)CAT is effective when centain

it is aimed at spebifie student

conditions are met:
bod} groups (and ndt given gh esally to the entire
population); b) when it is fully\integrate¥ irto the yegular-
ciassroom curriculum (as a supplement™to regular classroom
instruction); c¢) when certain subjectrareas are selected
(aimqst always effective in the areas of science); and,

d) wh{ﬁ'the proper setting and scheduling 1s established -

(frequent short daily sessions are better for memorizing "™

) R

material than infrequent loné ones). He also summarized
results from studies that investigated students' attitudes
toward CAI. Increased motivation, improved attendance and
lengthened atteﬁtion span were among some of the éositive
 findings. .. ‘

A

The tutorial used in the present study meets some of the \\\\

‘ e
above mentioned conditions or criteria. For example, its

content was selected -in accordance with the highschool
ﬁ}ology curriculuml Also,iﬁs mentioned earlier, it was

Al

developed to be integrated into the regular classroom
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curriculum, as a supplementary aid and support (not

- substitution) for regular élassroom instruction. Other

. conditions, such as that of aiming the package at specific

student groups, 1s one of the proposed intentions of the

current study.

<

" Learner-Control

Fér the pas® several years, educatérs, instructional
desighers, learning theorists, programmers, and others’ have'
been concerned with developing a truly individualized syatem
in CAI. A widely held beliéf in many educational c;rclég ha§
been that learnérs should be encouraged to make choices for
themselves and to exert personal control over their. course of
study (Carrier et al., 1984; Be;rd, Lorton, Searle &
Atkinson%\1973). Hence, the term learner-control.

Learner-control is a very broad and vague term.
Def?nitions have varied from that of allowing the student to
make decisions on one\aspect of the program to that of almost
complete control of instruction (Steinberg, 1977). In other
words, it assumes or 1mp11es that the learner is fully or at
least partially regponsible for the selection of learning

R ~
strategies. Thus, when a program is said to allow for '

learner-control of instruction, it may allow for controlﬂover
one or a’ comﬂlnatlon of any of the following: (a) the number
of examples shown, (b) the number of practice problems or
questions received, (c) the choice to recelve analytlcal

feedback in addition to the fee&?ack of'the program, (d) the

number of instances, (e) content sequence, and/or
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y
(f) instructional sequence (Atkinson, 19721V0arrief <Ef§2 .
et al., 1984). - ‘
The eff;ctiveness of a learner-control strategynin CAT
has not been clearly dstablished (Steinberg, 19~77; Fry,
1972). Researc? studies in t?is area have yielded conflictiné
conclusions and discrepancies exist among'results. .
On the one hand, negatlve results have been documented.
In her review, Stelnberg (19775 found that student control of
‘instréction was sometimes, but not always, more métivating,
and that attitudes were positively affected by learner-
control; but t?at impmevement of equivalent perforqance was
notﬂfecessarilx a correla?e. Sometimef, performange\EEE?P°
}eéfpep—contfol was the same as for thg‘control groups, op
even worse.’ASAStated,ﬁ%there was not verificabi@n of the
rather subtle implicit assumption that learner contreol (sic.)
per se will generate greater interest" (p. 88). Steinberg and *
Tennyson & Rothen (1977) sald that onée of the maln problems
affect;ng the success of learner—c;ntrol is thag students are--
not willing or cannot make instructional decisions of
content-g}ement selection and personal assifsment. Moreover,
they argued that leérner-controi strategies do not provide;
studen;é with edrly meaningful information upon_which td base
learning strategy decisions. On the other hand, positive
‘results have been obtained in favour of learﬂer-control g
{Campanizzi, 1978; Di Vgsta, 1975; Fleixbrod & O'Leary,

?74

The gtudies which follow have looked into various areas
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and will therefore provide diffferent perspectives on the |

effect of learner-control on performance and'attitudes.'
! ' ’ .

o

Learner control agg Individual Differences y

The relatlonshlp of spe01flc learners' characterlstlcs
. N
or individual differences on learner-control has been the

—_ ‘ , focus of many.studies. Individual differences play an
& ’

] important role ih the way in which a CAT program can be most

| "efoCtlYe Sn@w (1980) for example, (cited in Carrier et al.,
f ) 1984) argued t t 7learners ‘differ with respect to how well
: they?'(a) like self-control over.events with}n inatruction;

I, g}(b).will'perform under such conditions, and (c) will use
| their skiltﬂﬂln executlng such controls. Many studies have,
g ,prov1ded suppbrt for his hypotheses. Among the 1nd1v1dual

. ’ . differences rev1ewed which were found to be relevant in one
. way or another to the present study are: pPlOP knowledge or

achlevement 1ﬁterna1 vs. external locus of control, and
Y ’
flela independence (FI) and. fleld dependence (FD).

Prior knfwledge or achievement. Carrier et al.fcited a
/ study by Rakow & Ross (1981) in which they found an ordinal
1nteraet19n 1nvolV}ng level'of prior knowledge and the
- control variable. In their study, students who hed low prior
s ‘ knowledge hrofited more ‘from a cohputef-contrelled sequence
than from a learnerjcontrollea one. No differences for:
’ o ,control:were found for students with high prior kﬁggﬁedge.
; i o Tobias (1976) have worked on the inverse relatiohship beteeen
prior achieeement and amount of instructional support

. required. He’first suggested and found that students loe in
J N .
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prior achievement or who‘are’less familiar with the content

[

. , : 4
of the unit to be mastered, need instructional support and

assistance in the form of cleérly stated objectives,s

*

. , . .
highlighting of important points, requirement for overt

’

responding, and other guidahce mechanjsms.<Wherea§ those high
in prior achievement may be assigned to a lean instructional
strategy (Tobias, 1982). He then revised these Achievement-
Treatment interaction formulatiogswénd suggested that ﬁonly///j
those fZPms of instructional supportﬁwﬁfch improvedistudent;'
macroprocessing or the frequency and intensity of cognftive

v

processing of instructional input, would improve

achievement" (p. 5).

Internal vs. external locus of control. Some researchers

have felt that lehrner-cbntnol‘\ntgp@éts with the &ptitude

variable known as locus of controi}ignd that those who have a

high degree of internallj genefafed contro] over their own

activities profit more ffom materials in which they can

excercise such centrol (Roblyer, 1985). Using Rotter's locus

of control questionnaire, Holioway (1978) identified learners

~as elther being internally or externally controlled. He

assigned them to a prescriptivefassignmeyt condition in which

.\ﬁ\% a‘tight structure was imposed in a self-instructional unit. °-

L]

“Students in the other condition were allowed to vary the

sequence used tb:study %yb content of the unit, and to choose ¢

the points at which they would receive self-tests. He found

‘ah\qfdinaltintenaction between locus of control scores and

~

the treatment variable. High in%ernalipy students performed

’\
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better in the self-imposed structuré condition than under the
prescribtive one. Holloway concluded that infernaily oriented
learners are adept and function optimally when asked to

agssume responsabilities for their own learning.

Cognitive style (FI and FD). Cognitive style hds been

suggested as an individual difference variable which may

predict and affect learner's behaviour under learner-

‘controlled cbnditions. Cognitive 1eafnﬁ£g-sty1e has been

defined by several authors as consistencies in the ways in
which pedple perceive, encode, store and retrieve

information. Of particular interest to the current study is

J
cognitive style mesgetarch conducted by Carrier et al. (1984).
They explored how students with diffewent cognitive styles
responded to the opportunity tho select options in a computer-

based congept lesson. The goal of their study was to

-determine whether students with different cognitive - '

restructuring capabilites would respond to—instructional
options in different ways. For this, they chose FI and FD
students. It is characteristic of highly FI students-not to —
accept a situation as given. They tend to restructure a .
stimulus field when it is beneficial to do so. They are more
participative and typically require more practice in order to
acquire new concepts. The question asked was if FI gtudents 4
would select more options than FD students. Tgey used two |
treatment groups: one with options (options to see a .

paraphrased definition, four more examples; as many as two

additioﬁal practice instances, and to see analytical feedback
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following the ordinary knowledge df resg}%s)? The other one
had no optionsb(é straight forward sequenced presentation of
definition, two examples, two practice instances, with simple
knowledge of results). There were no differences due to
treatment, but FI outperformed FD on the posttest. FI did not
select ﬁ;re options than‘FD. It was found that the\i}p groups
(FI and FD) under the Options treatment, had similar patterns
of option use "except in the case of the additional examples
option, phere FD students se ected proportionately more"

(p. 53). They did not encourage  students to select cptioens
and they dﬁi‘not tell them that reyiewiﬁg options wouid help
them in\tﬁe posttest. Frequency of option use decreased as
gtudents moved through each individual concept. Based on
their results, they advgnced the idea that the question in
further ﬁesearch should nat be whether to gi@e options to the
?tudents, but more imbortantly, which options, and in what
manner. Research should not examine frequéngy of opﬁipns
selected, byt also the range of possible'options, and "how \
option types relate to learner characteristics" (p. 53). The
current study was designed to examine some of these issues.
The cognitive variable chosen was prior achievement since the
tutorial package is to be uséd as a suppiementary resource to
review what was learned.in class. Similar treatment
conditions were studied (one with options and one with no
options). The'options provided though were different from the
ones Carrier et al. studied. Frequency of option use data

ﬁere also collected. It was assumed that hﬁfb“@chievers--

£s
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being more effective learners--would use more the options
than low achievers,“since they would know how and when.to
compare concepts. But more importantly, the alm was to
determine if and which of .the Socrates options were-useful to
the learners. For tﬁis, as opposed to the study of Carrier et
al., subjects in the learnef-control condition were
encéuraged toyuse these options, and were explained the

reasons why they were useful.
2

Design of CAZ (Learner-control Over Sequence and Amount of

Content}

Another area of research in learner-control which has

-

L
been investigated frequently is how to design CAI materials

to enhance learning. For this, researcéherg have devised
different methods or strategies of ccnff%l, delegating some
or all instructional decisions to students. Some have
concentréted their efforts on the imstrqctional sequence. As
Johansen & Tennyson (1983) stated, "contfol of the émount and
sequence of instructional information has been a recurring
problem in the design of computer-based learning o
environments" (p. 226). In certain methods of CAI, learners

may exert control by making decisions about the number and

kind of evepts which occur during instruction (Carrier et al,

1984). Methods of control within computer programs have been
varied: a)blearner-control, in which the learner has A direct
role in decision-making (i.e., Tennyson's and associates
programs in which the learner is allowed to decide how many
instances of the target congept they want to review before

¥
T
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the final test); (b) adaptive control, in which the number of
instances presented is controlled by the program, not the
learner, aﬁd is determined by students' achievement level,
on-task mastéry criterion, and a 1lbss ratio (i.e., Tennyson &
Rothen's (1979),highly sophisticated program-controlled
adaptive system that adjusts itself to meet on—éask learning

needg); and (c) learner’advisement, in ghich there is ’
léarner-control but with advige regarding the number of items
that the learner should review. Advocates of the learner-
control method have widely criticized the adaptive strategy
(see b, above). They claim thaf students become dependent on
the system to tell them how and what to learn, and that
society does not work this way. There exist otﬁer variat;ons

of these three types of control.

Park (1984) has also been concerned with the sequential °

orgadization'and presentation of content elements.
Traditional ways of organizing content sequehce are based on
tﬁe structural characteristics of the content (hiﬁ?archical
relationships of tasks). But Park argued that the selection
of specific content elememts aﬁgr$hg@yay in which they are
presented.during an instructio;al sequence sﬁpuid be
determined, not according to the structural characteristiés
of the task, but rather, according to students!' on-task

learning needs. He stated that studies of Aptitude-Treatment

Interaction (ATI), like those included in Cronbach and Snow

' (1977), seemed to imply that students' specific learning

needs should not be determined by pre-measured aptiﬁude

° é
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variables, as suggested by Tobias (1976) and Rakow & Ross
(1982), but by their on-task performance (responsé). On-task
performance should be analyzed not ;nly to identify student
learning needs, but also ‘the best instructional treatment,
including the selection of content elements, presentation
form, etc. Based on this,Aseveral aaaptive (e.g., response-
sensitive) Eequencing gtrategies in computer-based .
instruction have been developed and improved.

Park & Tennyson (1980) investigated two variables of
adapfive instructional strategies in concépt learning.:
Highsachool studentsggere assign;d to one of éif?ffeatment<;49
conditions. The fi;gt variéble concerned information and
tested the hypothesis that the selection of the number of
examples accordinig to on-task information would be more
efficient than selection according to pretask information or
pnetgsk plus on-task information. Results confirmed‘tﬁe on-
task information coﬁdition as being significantly better.
Subjects needed less instrubtionél time and fewer |
instructiodai'examples. The second variable etudng was
presentation order. It.was hypothésized that a respﬁnse-
sensitive procedure would be more effective than an- .
insensitive one. Again results were significantly better for
the response-sensitive group. ?he reéearchers concluded, in
" part, fhat "on-task information seems to provide.the bediia
data for adjusting instruction to individual needs, more 80
than pretask information (e.g.: Aptitude x Treatment

interaction variables)" (p. 369).




LY 3

/2

36

In another study of the effect of adapt£Ve advisement on

perception using a rule-learning task, Johansen & Tennyson
(1984) investigated the proposition that learner control of
instruction can be facilitated by directly affecting the

_student‘s‘perception of learning need. The researchers used

thbee experimental groups: (a) advisement learner-control,
b) partial learner-control, and (¢) learner-control. Learner-

control was used as the control group since previous research

-
findings (Tennyson, 1981; Tennyson & Buttrey, 1980) had shown

q

that program-control results in better posttest Rerfqrﬁancq
than learner-control. In the advisement group,’studen;s wére
continuously advised during instruction of their learning
performénce and needs (such as amount of and gequénce of
éonténi) in.relation to the desired acquisition of rules, and
were allowed to make instructional decisions. In the partigl
leaner-control strategy, stqdents had an introductory
programfcontroy}ed sectia;. Johansen & Tennysbn expected this
;tratggy to be more effective siqce“students would be exposed
to morerinstrpction than thoée in the learner-control |
condition. Results indicated that subjects in the aqiisement
group'éeceiyed, on the average, only 12% more exgﬁpies than
subjects in the partial learner-control group, but achieved a
17% increase in posttést‘perfbrmance. The other two groups ‘
te;minatéd.instruction fairly soon. Subjects in‘the learner-
control condition had no means for assessing their prior

knouledge in relation to necessary performance for correctly

using the punctuatibn rules, Neither could they judge what
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amount or sequence of instruction was necesary to obtain
required information to perform with mastery. \
A study by Beard et al. (1973) compared computer \
&

selection vs. student selection of instructional materials,

with the intention of ekamining the ‘effect of student contrel *

on both performance and attitudes. Their three experimental

con&itions were‘also similar to the conditions in the current
study. These were: (a) free-choice (studénts 9ou1d\Q%3S? the
sequence and thus their position in the course at any time), R
(b) no-choice (they followed a striight path with no
provision for altering the sequence), and'(c) prégpam-cho %?
(they followed a mod%fied path through the _lesson, and were ‘
presented certain events when performance was below a set
critericn).~Results indicatéd no significant differenceé
betweenlthese three conditions either on performance wr
attitudes. Apparently, the free-choice students did not make
s&fficient use a{ltheir choice option to alter the sequence
dramatically. The authors stated that due to these results,
they could not say that a curriculum offering éxtensi§§
student control was either superior or inferior to a program-
controlled sequence.
The effect of type of control (leﬁrner vs. progranm) of
branching and provision of overviews in a CAI sequehce was
investigated by‘Campanizzi (1978). He wanted to determine the
effect that these variables had on students' on-line

achievement and response’
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learner-control with overviews, learner-control with¥no

1
overviews, program-control with overviews, and program-

control with no overviews,. OJ;rviews consisted of short \
statemEntg’that informed the learner of the principal
concepts that would be presented in the instructionai sets
which followed. Subjects in the learner-coﬁtrol»condition
were advised and given the option of branching Eo a review if
mastery of an instrucfional set had not‘been attained. Those
in théhproé}am—control conditions were branched to them
autbmatically. Results indicated significantly greaéer
achievement gain under learner-control as opposed to program-
control. Even though they could have received it the same
number .of times, the 1ea£ner—control group received the

reviews significantly fewer times than program-control. As‘

Campanizzi 'stated, "given the opportunity to partféipate

. actively in decision-making, the individual may not always

follow the advice, but will choose paths which will
ultimately result in achievement" (p. 28). No eignificané
differences were found for{overviews. They seemed to.have
served as general organizational indicators of forthcoming
material, but‘did ﬁét appear to contribute to significaﬁt
achievement gain.

As is often the pase'in emerging areas of resear;h, ‘ '
contradictory results make it very difficult to draw defini£e ’
conclusions as to the effeétiveness of learner-control
strategies in CAI. As Steinberg (1977) suggested, these

contradictions have oécurred because the studiéé have. failed

- ooy g -t a Ve
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| ° . \
to identify variables that either contribute or do not
contributeé to the effectiveness of learner-control. Ny \

Consequently, much more research ig needed to support the

éreater impact on learning than systém—controlled programs,

and that the use of learner-controiled approaches will make

more autonomous learners (Roblyer, 1985). Observational

studies of the learner's behaviour in interaction with the

program have been suggested, En order to gain bétter

asségsment of the effects that CAI has upon certain léarning

styles. As suggested, monitoring on-task behaviours, tracking

down and observing\the learners in interaction with a program

may be a critical factor in understanding how succesfully or .
unsuccesfully students deal with 1earning‘ﬁew informa;ioﬁ

(Lewis, 1984; Carrier et al., 1984). In a;corddnce with some

of the above, the pregent study was designed to investigate

the relationship betweenfquality lessons, learner-control ,Y%
% ‘
(options in Socrates) and learning. Students were observed

and monitored durihg their intgréctions with the program.

1
B
-

o e 4
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CHAPTER 4

Method

Sample

The subjects who participated in tie study were thirty
10th-grade english speaking highschool students takén from a
pool of 50 studerits currently eﬁrélled in a Biology course in
Chémedy Polyvalente Highschool in Laval, Quebec. This school
was chosen because they had the equibment and facilities
necessary‘to“carry out the study. The school serves a
community of first and second generation immigrants. The
mainl& of Jewish and Greek ethnic

4

background students. Subjects' age ranged between 15-17 years

~gsample was' composed

0ld. Neither familiarity with computers nor typing were pre-

requisite skills. . ' "

. Design

The design of the evaluation was a posttest only, 2 x 3,
\

[ \

factorial. There were two independent variables:

(a) Conditions of Instruction, which compared three

instructional strategies (system-contral, learnér-control and

no computer instruction but an in-class review); and

- ]

(b) Levels of Achievement, which had two levels (high

achievement and low achievement). The design can be seen in
Figure 2. Subjects in the system-control condition received a
tutorial program withvno provision for option ﬁse. They were

to follow‘the linear sequence outlined by the system.

Subjects in the learner-control condition received the same
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”~
LEVELS OF ACHIEVEME‘NT.
High Low
i System- | * n=>5 n=>5 f
Control '
"
CONDITIONS .
QF- Learner- . m=5 ;=5
. Control :
INSTRUCTION
~
No Computen n=>5 n =95
¢ Instruction .
{(class review) -~

Figure'Z.\EXperimental design.

»

—
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tutoria} program, but were given explanations and even
éqcouragemen£ to see all the options available to alter the
sequence and adcess particular information wﬁenever desired.
Su jects in fhe no*pomputer ipstructianconditiqn, received a
traditional and customary classr;om review with the regular . &,

Y

&
The dependent measures taken in this study were:

(a) Posttést'Scores, and (b) Attitudinal Scores.
Qh addipion, data were collected for the learner-control
condition relative to the frequency of use of various'options

available in the system.

, ¥ 4
Objectives of the Study , ' - f

o

There were five questions investigated in the evaluation

hqtudy.

Sl [ s
Question one. Is theré any difference in posttest scores

between subjects ggminigtered the CAI tutorials and subjects
that received no package, but an in-class review? ’

Question two. Is there a difference between the two

types of tutorials, the system-contrplled and the learner-

. .

controlled? °

Question three. Is there an interaction between the

three instructional conditions and level of prio; achievement
¢

(high and low)?

Question four. Is there a difference between high and

&dw prior achievement in their frequency of use of options in

the learner-control conditiocg?

- — e ¢ tmmms wlda 4 s ki et s 4o < o ey e BORS
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Question five. Is there a difference in learners'

attitudes betwten thd system-control and the learner-cggtrol

conditioqs?

Materials

»

To carry out the study and obtain tie—necessary data,

the following materials were used:

School's Blology scores. Teacher's scores were used to

block students on the indepen&bntfvafiableﬂof achievement

into the three instruciional po&?&i}onan These scores were

L2

provided by the Biology teacher from an exam she administered

A ]

at the end of the chapter on Digest;on'four months prior to
the evaluation. 0

Computers. A fairly’ large Computer Science laboratory
equipped with ten IBM Personal Computers and ten Electrgpome
RGB mopitors was used in the stully. Five coPputers were
placed along one wall on one side of the labofatgfy, and five
on the - other gide. - . ‘.

v

' Tutorial package. Twenty copies of the CAI program "The

o

Digestlve System" were made and given to students in both the

, <

system~control and learner-control conditions.

- Documentation Manual. In order to simulate the use of a

software préEram in a real 1ife‘situdtion, ten coplies of part
of the documentation manual br user's guide containing i
i?strucﬁions and examplés of how to "use the commands were
provided to students in the learner-control condition.

Although the lists of commands was peadily available. in the

program (HELP screen), it was considered appropriate to

@
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further provide them with a qu{ck-refqpence guide (see

da

Appendix A).
l Checklist. A structured cheghiist was used to record
frequenc§ of use of options by s€3dents in the learner- .,
control condition. The checklist autlined\the specifie
information that was' to be obsérv!d for every student, such
as ime and place started, number of session at the computer,
fime and place finished, and ﬁath taken b} the student..Two .
formats for the‘phecklist were désigned (see Apbendix D).
Posttest. A cémpréhensive‘pqst containing thifyéi
eight varied types of gquestions was administered to all ‘
subjects in the study. These'qﬁestions were selected\from
sciénce textbooks, from the teacher's end of chapter test,
and from the teachlng core of the CAI tutorlal program All
of these were paraphrased in the posttest. Jtems such as+
multiple choice (14), and true or false (3) were used to

assess students' kpowledgz and correct recognition of the

material. Short-answer (4) and Fill~in-the-Blank (12)

questions were included to gssess students' recall of details if‘

of the material learned. And Brief Essay (5) questions were v

included to assess and evgluate gtudents' ability to
synthesize and chprehend the iﬁte;reyatiénship og cgncepts
le;rned (see Appendix E). The quesfions wefeugyaded as
follows: multiple choice were worth 2.25; fill-in-the-blank,
2.5; trﬁe or,@glse, 1.5; short-answer, 3.5; and essays, 4.0.
Attitudinal scale. An attitudinal semantic differential

5

scal® was constructed based on ore developed by-Williams,

4
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Cgulggbé, and Lievrouw (1983). It was admigigtgred to

subjects in the system-contfol,ahd learner-control

cbnditioné, to determine their overall opinion of the

package. It was a 7—5oint Likert scale containing .22 items,

the ofd?r of which were mixed up to avoid a mechanical type

of response from the students. The purpose was to solicit \
students' attitudes, beliefs and feelings-towards the | ‘ ‘
program, in relat;on«to, amoﬁg‘others. its content,

drganization, presentétion, motivation, and appropriateness

\ofﬂlevel of instruction. Most important, the intenééwas to

investigate the relationship betwgenilgg;ner-control (vs.
éystem-control), motivation and learning: Their previous con

experience with computers was also determined (see

_Appendix F}.

Procedures

‘Random assignment. In ordeb_&n’Tﬁegtlfy\:nd divide the
(fifty atudents 1nto hlgh and low prior achievement, their
Biology scores and their names were distributed on a vertical
scale. Based on their scbres, dnd thJ&eforé where tﬁey fell

[

on the scale,‘;hej were identified and blocked int; levels of’

" high And low achievement, and g'list'was compii?ﬁwfor each
level. Students who fi}l in the middle of the distribution
uere not used in the study. Once this was done, subjects were
randomly assigned to*either one of the three conditions of
instruction. The names of students who .fell under the high ~

achlievement level were wrltten on an index card with an H

(for High) beside it. The'cards were shuffled throroughly and =

| . . !
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cut several times. They were then dealt into three piles {(one

pile for system~control, one for learner-control and one for * :

no computer instruction). The same process was repeated with
students identified as prior low’achievers. Three new lists
of names, one for each condition, was completed.

Training of obsel;ers. Prior to undertaking the study in

the school, five adults were trained to observe studénts in
the learner-control condition. The training consgisted of a
runging demonstration of the tutorial program. Observérs were
shown ;;e instructional sequence followed and the concepts
covered in thé program, as well as the basic components or
in}ormation\given about each concept (e.g. introduction,
eiamples, anctions, definitions,”@tc.)l A thorough
explanation was given pertaining to the operating system
Soc;ates, and to the access mode of éhe commands available.
They were briefed on the ovefallgpurpose of the study, and
most important, on the purpose andfimpoptance of their

observation. A short practice then followed, during which

time they were instructeéd as to the kind of data to look for,
~

Ve

where to look for it, and how to record it on the cﬂecklist.
They were tﬁen asked .to choose either format of the checklist
designea, or to sugge;t any changes to improve it. In this
way, it was ensured that they all observed for occurrence and
correct recording of the same even'ts. Each observer ;as
asgigned the same two students--one for eagh period--

throughout the study.
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A sixth person was used as a helpef, to be in charge ‘of
the system-control condition. The presence of this person
balanced out the ﬁresence of observers ;n ;he learner-control
condition. It was considered appropriate for students in this
condﬁtipn to know that a hélper was avalilable for anytﬂing
they might want to ask regagding the operation of the
computer or program. This helper was also informed about the
general pﬁrpose of the stﬁdy, and about her partidé}hr
duties, one of which was-?be recording of time takeh by each

student. - f

Schedule of the study. The schedule was established

based upon the lquth of the tutorial program and the time ?
frame gll&wed by the’Biolégy teacher (one week). Since tpe
program is about 1 hr 30 min long when taken sequeniially,
that is, without using any of the optioﬁs/commands, it would

take one and a half school period (50-min éach) for students

in the system—contgol ckndition to study it. It was therﬁfore

1
thought appropriate to allot:three periods, that is, double

time, to students who would be using fhe-commands in the
learner-control condition.

Prior to initiatirﬁg the study, the purpose of t:he study
and the random sampling procedures were brlefly explained to
both Biology classes jGth and 7th period) participating in
the study. They were told that only ten students were -
aeleéted since they were only §enkIBM persona; computers‘

avgilable in the school. » o
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Day one. On Monday April 29, students in the system-
contrcl and leapnef-control conditions selected from the 6th
period (12:35 - 1:25 p.m.) list previously completed, were
removed rat the beginning of class, and*brought into the
computer écience laboratory. The remaining students,
éspecially the five from the no computer instruction
condition were led to believe they had not begn selected for
the study. Once in the com;;ter laboratory, they yeré divided
in he two conditions (the system and learner-control) and
an observer was in charge of each group.

The helper in charge of the five subjects in the system-
contror”éondition sat49£ a computer and explained to them
about &hig 'Socrates éﬁreen' (F.g. the place where answers and
wheré'information about thelparticula; screen appeared on
the monitor screen). She informed them that they had up to
three SO:min sessions at the computer to study the
_program, which was the normal‘duratiép of a school period.'

. They were informed they could take as much time as they
needed or wanted, but that once Ftarted, they were not
allowed to go back and restart tpe program again. No mention
was made of the availability of options in the program. It.
was alsc explained tbat they would'complete a posttest wheﬁ
fifiished. They were'instructed to type QUIT whenever they
felt tired during a session, so that their score and place

}

would be saved on disk for thenext session. She. then

©

assigned them % a computer and g?ve them a copy of the disk

program with their name on it. It was essential for each of
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these students to have their own disk,'as they would all
finish or quit in different places in accordance %gth their
own pace. Studentswere asked to return their diéi at the end
of each session. The helper recorded starting gnd finishing
time of each student on an attendance list. éﬁioughout the
séssions, shg assisted those students who were ﬁot toé
familiay with the operation of the computer, or who had
troubleﬁggelling words.
(k/ Simultanecusly, this resgearcher gave a personalized copy
of the disk and of the documentation manual to the students
in the learner-cpntrol condition. They gathered around a
computer and were explained that the program followed a pre-
determined order to pregént the material, but that it was
strongf} advisab}e thahxt?ey should, whenever they wantéd or
believed appropr;ate, alter and change that order by simply
using certain commands shown in éhe HELP sereen and on the
docum;ntation. They were told they were in caemplete control‘
of their learning. Examples as to the kinds of things
possible were shown (like looking at the overview and
deciding where to start or where £ go, why and how to go to
dif'erent*concepts/places, hoﬁ to ask for examples, functions
of organs, etc.). The purpose for using these commands was
explained, which was to see the interrelationship of concepts
(e.g how is the function of the stomach related to the .
function of the small intestine?). They were also given the

same explanations as in the other group, in relation to time

available, the posttest, and 'the Socrates screen. After this,

e s i s —— ot

—t



they weré assigned to a computer.

Each of the observers was given a folder containing:
(a) the checklists for the two periods, (b) a copy of the
list of concepts in the program, and (c) a list of the
options or comm;333~9f Socrates as reference guldes. They sat
at a certain distance behind their‘aésigned student, so as to
avoid disturbing or intimidating them, and carried on-task _
monitoring using the structured checklist. The same data were

collected for all students in this condition, regarding

frequency use . of options and ﬁath followed. Starting and

finishing time and place were also recorded. ppon students'

request, they explained and demonstrated if necessary,. the

" correct usage of the commands.

The same procedures were followed on Day one with

" ‘students in the 7Tth period (1:30 - 2:20 p.m.) class. At the

end of each of the periods, sgudents were reminded of their
participation in the study thereafter.

Day two. On Tuésday, April 30, students in the learner-
control condition from both ‘the 6th and 7th period classes
were reminded about the purpose of using the
options/commands. Those who had never used computers before
were told not to be afraid to efplore the program and were'
shown what would result if ﬂhe éptions were used improperly.
Students in the third condition of instrucéion, the no
computer instruction, complgted a two-day traditional
learning/reviewing session with théir Biology teachér. The

method used was lecturing, for which she followed the
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éequence outlined in their Biology textbook. No medium other
than the blackboard was used to deliver the instruction.

Day three. On Wednesday May 1st, the posttest and
attit?dinal scale were given to nine students in the system-
control condition who had finished. Two students in the
learner-contrel condition, one who felt ready and another who
could not assist after Wednesday, were also éiven both
instruments. The posttest only was administered to all ten
students in the no computer instruction condition, who had
received the traditional in-class review.

Days four and five. Following their three-day treatment,

on-Friday May 3d, the remaining eight sfudents in the

pu
learner-control condition and one in the system-control ,
v . .
condition, were administered both the posttest and the
attitudinal scale. : ' iy,

All questions pfeviously unanswe"d’regarding the
purpose of- the study, were discussed and explained to the
students. Anecdotal data regarding students' attitudes

toward the packages were collected.

‘

’




CHAPTER 5

Results

Test of Random Assignment

A test of the random\Qiiii#ment of subjects to groups

b
- was conducted by way of a two-way analysis' of variance on the

achievement scores provided by the school teacher from a unit

in Biology. A main effect for level of achievement was ' Y,

] v

expected. No difference in treatment condition and ifs

interaction with level of achievement would sugéest that

- groups were similar in achievement prior to the evaluation.

Results indicated that there was no significant interaction

between the two independent variables, F (2, 24) = 1.864,
‘ Yy

p = .18. As expected, there was no significant mdin effect

for the variable Conditions of Instruction, F(2, 24) = .352,

p > .50, but there was a significant main effect for Levels

of Achievement, F(1, 24) = 170.89, p = .001. Based upon this

analysis, it was judged that treatment groups were equivalent

 in prior achievement.

)
Performance Data

\

. e r '
An omnibus test of the design (MANOVA) was performed to

analyze and -answer the first three questions posed in this

study. The questions

Errs)

were:

ka) Is there any difference in posttest scores betwegn ™

subjects administered the CAI tutorials and subjects that

received no package, but an in-class review?
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(b) Is there a difference between the two types of
tutorials, the system-controlled and the learner-
¢
controlled?
"
(c) Is there an interaction between the three
instructional conditions and level of prior achievement

i

(high and low)?

In order to analyze performance data obtained, the
posttest was divided into three main sections, each of these

designed to measure different performance characteristics of

the students. These three sections were: (a) the Recognition
section, including all the '"Multiple Choiqé' and 'True or

False' questions; which tested for straight identification
and recognitiog\;;ility of correct answers in the test;

(b) the Recail section, included results from all the 'Fill-
-'in-the-élank' and 'Short-Answer!' questions. As.the title
implies, these tested for students' correct recallﬁof the
material covered; and (c) the Synthesis section,.included
results from the five essay questions which tested for :
comprehension and for students' ability to synthesize the
mﬁterial learned. (For a copy of the Posttest, see
Appendix E.) Three sets of scoresswere then derived for each
student in the three treatment groups. Means and standard
deviations were éalculated for each of the three sections

previously described and are presented separately in Tables

1, 2 and 3.
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Table 1

Means and Standard Deviations of the

~t‘Recognition Measure

’

Gpoup

e "sp

LY
System-Control

Learner-Control

No Computer
(in-class review)

»

Sv

30.45 3.20
28.65° ' 4.60

21.15 3.91 .

-

High Achievement

Y

Sy;tem-Control‘
Learner;Coﬁtrol

No -Computer
(in-class review)

Low Achievgment

19.80  3.46
23,85 3,117
22.35 2.08

, Note. Maximum score = 36..n = 5.

The grand mean was 24.38 &nd the sténdard d

was 5.9

eviation
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'4::{ ) ,Table 2
2
*g\ b Means and Standard Deviations of the
' Recall Meaaué// S
- \ m <
9 e
Group - v p.3 SD .
““' ’ "High Achievement .
. \
System-Control 36.46 3.81 ‘ 8
T . .earner-Control 35.16 5.28
J}l > Mo Computer . 10.73 4.58 ,

_  —
System~Control*

' Learner-Contro

No domputer
(in-class review)

. Low Achievement

7.76 3.84
" 26.38 3.12
7.71 4.67

t

Note. Maximum score = }4. n=>5.

~The grand mean was 20,70 and the standard

; deviation was 13.21.

- 3 el ey
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i

N Synthesis Measure . o

~

Table 3 =~ . -

Means and Standard Deviations of 'the”

. e
Group r\\‘Qé ' 8D
) ' High Achi%vemént .

% ! ! .
System-Control =~ . 17.17 4.22 ° .
Learner-Control 15.86 3.06 3"

I '
No Computer 3.0 1.37 - -
. (in-class review) "
2 g : '
o . - —’*\— j\
Low Achievement S
> ) /M - )
System~Control . .60 82 }
Learner-Control 9.00 , 6.54 .
No Computer . 2.38 1.51 LW
(in-class review) . = : k ,
. \ '
Note. Maximum score™= 20. n = §5, 4
The grand mean was 8.00 and the standard
deviation was 7.40.° L
‘ v’ '
\‘,- \ - . ) v . % ' ‘ﬂ.
/‘ : . ’ - -
L . : Q
5 ? )
» ' _ ; t". ‘ ir
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MANOVA. Due to tﬁe small mean obtained (.60) and to the
low variability (.82) of iow achievers in the system-
control condition (see Table EY,‘only two of these dependeng
measures were}submitted to a Multivariate . Analysis of
Varlance (MANOVA). Th;s multi?aniate‘test:of significanée'was
condu;ted to test for main effects énd'the interaction on the

re ' ~
dependent variables, Recogni®ion and Recall. Results of this

analysis indjcated that there was a significant two-way
interaction between the treatment conditions and levels of

achievement on these posttest scores, F(4, 48) = 7.06,

p < .001 . There was a significant main effect for treatment

conditions, F (4, 48) ='8.98, p < .007, as well as a
significant main effect for achievement level, t (2, 25)'%
36.04, p < .001 . e -
Results frﬁg the univariate test of significanbe.gn‘
these two.dependent variables (Rechnitiqﬁ and Recall) ;150
indicated éignifiggnt main effects and an-interaqtion.between
conditioné of instruction and lgveis of achievement on éac@} |
of thﬁfé;pgsttest éco%es. Tﬂe results ?f'the uniyariaté testg
of thg main effects and interaction are presented in'Tables,4d
and 5. Figurés 3 and 4 illustfate the Kﬁo-waw interaction .
found between-<+instructional conditions and levels of
achievement on‘the dependenﬁ’qggsures'Recognition and Rgcall,:
respectively. A Viﬁpal inspection of these figures suggestedﬁ
that é&e relatively loyer performance of,ldw'achieVerg'in the

. 4 . .
system-control condition contributed substantially to the

interaction. As a consequence, post hoc (Scheffé) tests were

:

PN, . C e e — —
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b .
Table £ !

Results of the Univariaté Tests of Significance

‘on the Recognition Measure s
Y p -
Source - - "% B8 4af . CE U -

Treatment (T) 109.69

2° 54.84 4.52  .022
Achievement (£) 169.22 "1 169.22 1#.95  .001 -
ST XA " 175.54 2 8T.T17 23 ,00%
Error 291.15 24 12.13
P
‘ . . ' \
~ " '/// :
7
A
c ' ' —_ '
. @
: . .u
- L
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Table 5 -

v N . P N

Results of the Unlvariate Tests of Significance

oh the Recall Measure S \ oo ‘
Source -1} af  MS- F 2
p . : ‘ '
Treatment (T) 2351.60, = 2 1115180 64.24 .0Q01
,, Achievement (A) 1365.79 1 , 1365.79. 74.62 -.001
T x A . 907.77- 2 -453.88  24.80 ' ..001
Error 439.25 24 18.39'
¥ \\\ | 4
PR ' " -
\ | ‘ : ¥/
. s
) hd %
" a '
L .
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MEAN
RECOGN ITION

SCORES

25+ °

- 20 p

4

40 .

High achievement

35 i : . ) .

30 F

15 ¢+

10 F

L

o A A e A
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o i

‘Systeh- Learner- No computer

Control - Control (class review)

CONDITIONS OF INSTRUCTION

Figure 3; Achievement x Treatment

interaction on_the.Recognitidn‘Heaaure.

(_




MEAN

RECALL
SCORES -

40

35

30"

20 }

10

High achievement

61

Low achievement
&
i ’ . "
System- Learner~ No computer

Control . Control (class reviewp~
. v A .

CONDITIONS 'OF INSTRUCTION .

Figure 4. Achievemeht‘x Treatmgnt

1dtefactiop:on the Recall Measure.

2

~
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employed to isolate the locus of this effect.

Post hoc aﬁalysis (recognition). Several single

'cdmpapisons were made from results obtained from this séction
of the posttest. First, high achievers were compared with low
achievers in:the learner-control condition. The calculated F
was 4.68, which when compared to the F Scheffé€ obtained,
17.0, indicated that results were not significant. Second,
high achievers were cohpare@ with low~achievers in the
system-control coﬁdition. The calculated F was 23.15. When
qompared to the F scheffé obtained, 17.0, results were found
to be significant (p < .05). This Shows that the significant
interaction founhd earlier on this dependent measure is
'located in this part of the design; that is, bs}yeen high and
low achievers in\the system-control condition.

Post hoc qgﬁlysis (recalll. The same single comparisons

~were made from results obtained from this‘séction of the
posttest. First, high achievers were contrasted with low
achievers in the learner-control condition. The calculated F
was 10.58 and the F Scheffé obtained was 17.0, which
indicates that results were not significant. Tﬂen, high
achievers were contrasted with low achievers in the system-
control condition. The calculated F was 111.74 and the F
Scheffé obtained, 17.0. Results were found to be significant
kR < .65). The interaction on this dependent measure seems to
be located again between the high and low achievers in’ the

system and learner-control conditions:

.
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Chi-square statistics (synthesis). A Chi-square was

( performed using the experimental data obtained from the
Synthesis dependent measure. These data are shown in Table 6.
As explained before, analysis of variance was not performed
since the low achievers in the system control group had a
small mean (.60) and a léw variability (.82) as can be
observed in Table 3,

In order/£% determine if the two independent variables
were related on this section of the posﬁteét, the Aull
, hypothesis of independence--that there would be no dependency
or rela;ionship between levels of acpievement and
instructional cpnditiong——was tested and rejected. Results
obtained were found to be significant, X’ (2, XN = 30) = 35.07,
p < .05, which suggests the same thing that was found for the
other two dependent variables, Recognition and ﬁecall. There
is a dependency betweeén performance on pﬁia measure and
msubjects' level of achievement.
, Since it was not ﬁoséible to compare cell means and
check for an interaction 'as was done with Recognition and

~ Recall, a second Chi-square statistic was conducted using thi?
séme experimental data shown on Table 6. This time, the null
hypotﬁésis of “independence was tested.by contrasting the

- - system-control group with the learﬁer-controi group. Results
were significant, 1{ (2, N = 20) = 32.16, p < .05, and the
null hypothesis of independence was rejected. This seems to

. f1¢ indicate that tHere was a relationship or dependenby between
.

. achievement and performance under the system and learner-
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Table 6

Data Used in Chi-square Statistics

~
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CGrowe £

High Achievement
System-Control 86 '
Learner-Control 79

No Computer
(in-class review) s

I$ '

Low Achigvement

System-Control , 3
Learner-Control . 45 ‘
No Computer 11

(in-class review)

Rote. n = 5.

-




control conditions. - .

A third Chi-square statistic was conducted usiﬁg the
same aata. The null hypothesis of independence was teited
contrasting the learner-control group with the no cpmputer.
instruction (traditional in-class review) 'group. Results
obtained were not significant, 1?.(2, N = 20) = .33,

p > .05. The I} associated with his comparison did not exceed
the critical value of 5.99, therefore the null hypothesis of
independence was confirmed. This indicates that there was no

dépendency between achievement and performance under these

two treatment conditions.

\ o .

On-task learning time. To examine_the possibility that

time spent on-task (at the computer) might have influenced
posttest scores, two separate analyses were performed. First,

the correlation coefficient between time.and scores on each

' of the three main sections of the posttest were calculated

and compared for subjects in the system and learner-control

conditions. The Pearson r obtained for Recognition was .09;-

for Recall, .13; and for Synthesis, .16. These results
indicate that thére was no significant correlation between
time spent studyihg the coqputer tutoriais and scores on each
of the three dependent variables.

Means and standard dev%ations of the time on-task spént
by each subgroup in relation to their level of achievement
and to their treatment condition are presented in Tablé‘7.

Second, a two-way anelysis of variance was conducted to

teat for main effects and for a two-way‘interaction between
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Table 7' e

9

" Means and Standard Deviations of Time On-Task

T Conditions' of Instruction

-

Achievement . System-Control  Learner-Control
{ L ' «

\

v .

High .
M 77.80 ° } 125.40 %
sp 29:86 . - 24.71
8 . 5 [
Léw '
Mo 76.60 : 111.80°
- 8D 10.36 20.46

- Note. Mean time sperit by high and low achievers

were 95.6 and 94.20, resﬁectively. Mean time spent .

by subjecbs‘ig the system and iearner—cohtrol'

conditions were 71.20 and 118.6, reapectively.
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q{

conditions of instruction and achievement in relation to
time. Results indicated that there was no significant
interaction between these tSS? F(1, 19) = .90?, p > .05.
There were no éigniiicant differences in time spent in‘
relation to achievement level, F(1, 19),2 -012, p > .05, but
as was expecfed, 8 significanf main effect was found in

relation to treatment, F(1, 19) = 13.69, p = .002.

_ Freguency of Option Use Data

A checklist was used by observers to collect data and
answer. question four: Is there a difference between high and
low priar achievement level in their frequency of use of
options in the learner-control condition? (A copy of the
checklist is presented in Appendi; D.)

Table B presents the total frequency of use of each of

the 14 options over the three day period, in relation to

subjects' level of achievement.

Chi-square statistic. Based on these data gathéped, a
Chi-square was calculateds for each of the 13 options
(commqus) ;vailable in the operating system Socrates. The,,
14th option, the QUIT command, wasunot consideréd since all
subjects were instructed to hse it at the end of each session
in order to keep their place in disk memory. Reéults
indicated that only.one option, the GOTO command, was close
to producing a signifi;ant differenée in use between high and
low achievers, X% (1, N =10) = 3.81, p = .06. Non of the
other options produced significant differences. Note that thé

total frequency obtained for a level of achigjément, in other

]
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Table 8

Freéquency of Option Use by Level of

Achievement . s
- \
a
Achievement
‘Opﬁion .‘ . High Low
DEFINE ' T 6
EXAMPLE , 120 11
"FUNCTION © T 13-
GOTO ' 37’ 22
HELP 3 I
OVERVIEW .20 18
BE?EAT 4 .~
RESTART \ 1 2
. RESUME =~ 2 7 0,
REVIEW ALL L TR
"SCORE 17 25
TEST 35 39

L1

Rote. a, = 5 subjects per group.

e — 1 —— A————— Aty -t . - At



- 'attitudinal scale are imcluded in Appendix F.
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words, the numbers depicted.in Table 8 (e.g DEFINE 7,8 ), do
not clearly indicate how many subjects in that level l
contributed to this fréqueﬁcy count or if it was only one. In

order io see how high and low achievers did not differ in

their frequency of use of options,vTable 9 presents results

from the tally record performed by obsefvers on each of the

subjects in this condition. Preferences for certain options

"in relation to their level ofﬁgchievement can also be

observed.

N Resélts froﬁ the three day observations showed that
fréduency of ogtion gﬁe ipcreased‘as'sﬁudents became more
familiar yith them and with their purpose ‘in wrelation to
learning. Table 1%;presents the frequency of uselpf these
options by-all subjects, in’'a chronological fashion. Option?
were‘uséd a total of “46 times the first day;/n25 times the
secénd; and 147 times the third. The 14 ;ptions welbe used a
total of 318. '

AttitudinalData . - T ®

-~ . ,
It had been assumed that type of control strategy

(system 0r'1earneri WOﬁfd ‘have an‘influence on students'

'attltudes towards the packages "A 22-item scale was therefore
admlnlstered to students in order to answer question five: Is
there a élfference in learners' attltudes betﬂe%g the system-
control and the learner—cdntrol conditions? Copies of the

The coeff101ent'Alpha Réliablllty was first.of all

estimated to evaluate’ the attitudinal scale used in the

1
.,_ P a ,

.
\ - ol . /
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Table 10 AN

) ‘ " '

Chronological Frequency of Opticn Use.
., o N\

Option

Day- 1

Days of the Experiment

Day 2 .

‘ yo—

Day 3 - Total

° DEEINEN'.
" EXAMPLE
. FUNCTION_ ¢

Cgoro - .
R
T UHELP

- oQERVIEw:

REPEAT

| RESTART

\ RESUME

REVIEW

. - REVIEW ALL_
’ .

SCORE
TEST -
QUIT -

5

14
1

10
3

Y

.
4

t

E

4
N
4
\’!\

4 a3 -

2 2%
~

EREET

3

17 59

Lo g
16 38
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study. The Cronbach alpha obtained was .82 ‘which indicates
that the instfument used was internaliy consisﬁent. The items
included in the scale were highly inter-correlated. They
operated in g consistent a;d reliable manner across all the
subjects, .and measured about the same thing. There was a high
similarity of responses ambhg all th; items across the
sample. ‘

Responses oﬁ’the'attitud*nal écalé were ranked and
graded along a scale of 1 to 7. To make the interpretation of
the results of this scale uniform, a score of 7 was always

)
assignegd to the best or more favourable response (5 for the

last item), and a score of 1 to the poorest or least

favourable response. Following is. an example of the type of

scale and scoring used:

INTERESTING / _ ‘ BORING (7)

70nly the last~item, no. 2%, was graded along'a 1 to 5 ‘scale: .

b VERY FAMILIAR ‘\ Vﬂ : UNFAMILIAR (4)

’
©
b

A total score was given to each student in both the:

system and learner-control conditions. Mean response and

standard deJiatlons of each subgroup are given in Table 11.
ANOVA. Several methods Were used to analyze the
attitudinal data gathered. First, a two-way analysis.of
variance was performed tdhﬁheck fdr main-effcts and a
; s ‘

{

two-way interaction between the tﬁo independent variadizj on

Y
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", Table 11

Means'ﬁnd Standard Deviations of ﬁhe Oversll

. ¥

Attitudinal Score

-Achievement
Conditions High Low Marginal
" System-Control R
e 12300 123.00 123.00
SD - L ' 19.86 4.06 13.51
o
. Learner-Control 7 . < T
M 134,00 129.20 - 131.60
s - 6.67 14.30 10.52

]

Note. Maximum score = 159. n = 5. The grand mean

was 127.3%0 and the standard deviation was 11.79. '

S

i

,."“* ‘ - . /.‘-_._,......__.___.,.,-v._w,.~

LI
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the overall score on the attitudinal scale. Np Qignifiéant
interaction was found, F(1, 19) = .219, p » .05. There were
no significant differences betweeﬁ instructional conditions
in responses to the'étems, F(1, 19) = 2.82, p > .05, nor
between levels of achievement, F(1, 19) £ 2.19, p > .05.
Subjects performed differently becausé of the condition they
were in or the Zevel of achtlevement they possessed.

Likewise, a two-way analysis of variance was conducted
for each of the 1% m;st discriminating items of the
attitudinael scale. Results obta%ned were not significant in
any of theée items. Only one of these, Item 11 on the scale,
allowing-controlling, produced a significant main effect in
relation'to conditions of‘instruction, Fl1, 16) = 10.881;

p = .005, but not to achievement,  F(1, 16} = 2.%22,
p > .05. Moreover, no significant intéraction was found
between them, F(1, 16) = 1.209, p > .05.

t test. To compare meéns obtained and study whether I
there Were differences between the system and learner-control
conditioné, a t test was performed separately for each of the
‘éS-items of the scale. Again, only ¥he same ipg@ mentioned -
before, allowing-controlfing, waé.found to be significant,
t(18) = -3.15, p = .006. Another item, interesting—boring.g
producgd“almost significant results, £(18) = 1.96, p = .065.
For a complete report of the results obtained from the i test
fordeach of the 23 items, see Table 12. o

Other result¥ obtained from the attitudinal scale

related to students' previous experience with computers. Out
'
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of the twenty students that completed the attitudinal scale,

4 were:véry familiar with computers prior to undertaking this

study; 12 were unfamiliar with them; and 4 were in between.

¥

-—
7 . ’
<
» S
N i
(n rl
. R [
: [
-
¥ ~ »
\
l‘ r -
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Table 12 B ‘ | /

Results of the t test on Items 1 - 6 of the

.Attitudinal Scale

Item M =D 1 2
GOOD
Group 1 6.30 .82% -7
. ' .30, .764
Group 2 6.20 = .632 ’
INTERESTING ., ‘ . ®. ‘
- Group 1 . ' 6.60 .516
1.96 ..065
Group 2 6.00 .816 L
" EASY '
Group 1 T 4.40 1.647
T =1,42 173
~ Group 2 5.40 1.506 ' .
FRIENDLY , ' ’
Group 1 '5.60 ' 2.221
,-1.83 ! 0083 ’
Group 2 6.90 .31‘6. .
FAST .
Grox;p 1 4.90 1.853 . ‘
-.14 ° .894.
Group 2 5.00 -~ 1.414-
SPECIAL
Group 1, 5.40 1.075 )
‘ .93 .362
Group 2 4.70 2.111

Note. n = 10. Group 1 = System-control condition; ?)? ‘

N

Group 2 = Learner-control condition.




Table 12 {(continuedi}

Results of the t test oﬁ Items 7 - 12 of the

Attitudiqal Scale'

Item M SD A 2
RELAXED
Group 1 5.60 1.713
. . -1.25 ‘227
Group 2 6.40 1.075% ‘
UNDERSTANDABLE
Group 1 6.50 -y .527
[ “074 l470
Group 2 6:70 .675 .
1 , ,
SMALL 4? . -
Group 1 4.10  1.287 . ’
- .47 .643
Group 2 3.80 1.549 .
SIMPLE A ‘
-
Group 1 5.50 1.269
) -.-56 n584
Group 2 . 5.80 1.135 -
ALLOWING
Group 1 2.80 1.549 |
"‘3-15 -006
Group 2 5.50 2.224
USEFUL
" Group 1 " 6.70 7483 . .
) "1010 0288
Group 2 6.90 316
Note. n = 10, Group 1 = System-control condition;
PLACAT ) ; ‘ ‘ v
Group 2 = Learner@hontrol condition.

.

~



178

" Table 12 (continued)

H

"Results of the t test on Items 13 - 18 6f the -

Attitudinal Scale

. L o 2
Item. M SD L R
ORGANIZED

Group 1 6.50 1.269 K
. --71 0487
Group 2 6.80 .422
IMPORTANT ' X
Group 1 6.60 .936 ' .
. 0 1.000
Group 2 6.60 .516 '
LIVELY
Group 1 5.50 1.780
-o83 0416
Group 2 6.00 .667 .
‘CREATIVE |
"+ Group 1 . 6.40 .B43
: . -053 .602
Group 2 . 6.60 .8473 . \
. \ ' .
FUN ) . ’
- Group 1 5.90 1.101
. > -1.21 ° .241
Group 2 6.40 .699
' A
SATISFYING
Group 1 6.10 1.449 ‘
‘ -1.03 .318
Group 2 6.60 .516
Note. n = 10. Group 1 = System-control condition;
Group 2 = Learner-control condition.

I
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continued)
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Results of the t test on Items 19 - 2% of the

‘Attitudinal Scale

“

Item _u_ _s.n'; _L 2
\F' ¥
CLEAR g
Group ¢ 6.30 1.252 - -
. . -1.20 - .247
Group 2 6.80 422 . ' ‘
FLEXIBLE "
Group 1 4.70 1.337
-.44 .662
: Group 2 5.10 2.514 :
1
MOTIVATING
Group 1 5.80  .919 :
' \ ~ .28 . 785
Group 2 5.70 .675. ' :
. DIFFICULT
. y .
Group 1 4.80 1.317 ) ’
o -1.62 . .122
Group 2 5.70 1.160
) ' " FAMILIAR
_ Group 1 2.40 1.174
’ .15 . 883
Group 2 2.30 1.767
Note. n = 10. Group 1 = System-control condition;
Note. n | 0
LN Group 2 = Learner-control condition. !
. LN

»

o

Fu
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CHAPTER 6

Discussion

Th%s study was undertaken to summatively evaluaie'a

ledrner-controlled tutorial package developed with the

‘operating system Socrates, with the purpose of making

recommendations regarding ihe‘ponditions under which it might
be most succesfully implemented. It focused on the comparison

of the effects of type of cohtrol (system vs. learner) on

both berformance and attitudes of high and low achieving
students. Ingéther words, it aimed to determine which t&pé of

students (high and/or low aﬁhievers) would benefit more from

, \. -
what type of control strategy {system and/or learner-

control). For thi&, five questions were studied and resultsg

v

are discussed.

' Question One

To support tbe need for supplementéry curricular
activities in the form of computer tutorials, the question--
whether there was a difference.in posttest scores between
subjects admimistered the CAI tutorials and subjects that
received no computer instruction, but an in-class review--was
first of all posed and studied. Examination of the means
obtained rewealed that students using the computer tutorials
performed significantly better than those receiving a
traditional classroém review. These results seem.to indicate

thdt a support mechanism or supplepentary resource aid of the

sort-used jn this study produces sigqificantly better results

3 ,
3

&

A
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&

than the traditiﬁnal lecture apbroach. These findings agree
well with those from several studies which céncluded that
students exposed to classroom suppiementary instruction
thfough CAI, perform at higher lewels than those who aré not

L

y A
exposed (Jamison et al., 1974, Edwards et al., 1975,

Broderick, 1973, 1974, cited in Thomas, 1979). ‘¢

There are sever#l factors that.mﬁst be examined in an
attempt to explain the results obtained. The first and most
common is the novelty factor. Traditionally, students receive

classroom instruction through the lecture method, having the

teacher as the main source of information. Very few tfmes do -

v

. students have opportunities to receive supplementary

instruction of the type used in this study. Educationally

. a1

sound computer tutorials are either not available, not easily
accesible to teachers, or simply not suited ‘to a particular

e

topic and audience. ?hus, it was %ot surprising to find ﬁhai
this was the first time that'mostoof the students who
participated in this study had worked with a supplementary
type of CAI package. Results obtained théreque may be
attributed to the motivational power associated w;th the’
anficipated use of a novel device.

A second important factor may have been the -
findividualized aspecf characteristic of the tutorial
packages. Ai opposed to a classroom situation, studentsiggigg
a CAI package are able to proceed at the pace which they, and

¥ynot the tiacher, consider appropriaﬁf to their individual

learning styles. feedless to say, there are several more

1
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advantages of CAI that might have contributed to these

'findings, such as the opportunity for immediate practice and

feedback, animation, and possibly, some control over their
own 1e&rningt

A third factor that ma¥y have influenced results was the
quaiity of the classroom review received by students in the
no computer instruction condition. Even though the teacher's
quality and intensity of the instruction delivered was not
controlled for in this study, it is-reasonably assumed that
she performed as she would have normally done iﬁ any other
classroom revieﬁing situatioﬁ. '

Finally, awareness of the existence of a posttest by
subje%ts in the system and learner-cqntroi conditions may
have had a differential effect ontperformancé. Subjécts in
the no computer instruction group were led to believe they

€

were not participating in the study.

Questions Two and Three E o .

These qﬁestions studied whether there was a difference
between the two gypes of tutorials, the system-con£rolled and
the learner-controlied, and whether there swas an igterécéion
between instructional conditions and achievement. ?he means
obtained showed that subjects in the learner-control
condition attained gignificaqtly.better performance, than
subjects in the system-control condition. A difference
be%zeen tﬁe two types of tutorials was therefore found. On

first analysis, type of control strategy seemed to have had

Ty
an effect on performance, learner-control being the one that
2 M - ﬁ

. , N
/ . . I : ' ]
. .
. :

B

5!
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offered or held the most benefits. _
Further evidence from results of the various testsfd/
conducted,ihdicgted a_significant interaction between
subjects' levél of achievement and performance under- the
sjstem and learner-control conditions. In other words,

performance under these two treatment conditions was closely

‘rélated or dependent upon subjects! level of achievement.

Now, instead of simply documenting the interaction found,
which would not serve any purpose (Stinard & Dolphin, 1981),
the aim was also to establish where and why did this
interaction occur. X ' l\%

A closer‘analysis of these results revealed no )

significant differences between high and low achievers in the

" earner-caontrol condition, but indeed, significant
~ )

differences were found between high and low achievers in the
system-control conditioﬁ..Briefly stated, no significant
differences in performace were found among high achiLNers in
both conditions. These students seemed to havé benefited from

computer-assisted insfpuction-uhether they were in control of

" their own learning or not. Evidence suggests that the

capacity to select the options in Socrates, did not result in
b ) .
a higher level of performance 'than the no option oy system-

A
control condition. These findings seém to be consistent with

those of Tobias (1976) and Rakow & Ross (1982), in which high
- : .
achievers or students with high prior knowledge did not

differ in performance between a learner and a system-control

-
o

condition. , !

=
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However, the same cannot be claimed'for the low

achleving students. The analysis of means showed significant *

differences in performance between low achipvers that
received the system-controlled tutorial and %ow achievers
that received the learner—controlléd tutoriﬁi. The latter was
found to be differentially beneficial for low achieving
students. One possibility for this might have b@eg thaﬁAiow’
achievers ip the system—qgntrbl condition simply did not make

» b R 3
a serious effort to answer the pgsttest as best as they 1

could.’

In a first attempt to explain the differences in
[ '

performance obtained between low achievers, time spent

- studying the tutW¥ials was calculated and correlated with

posttest scores. However, results from the Pearson'E
correlation statistic'indicated,. that time was not a factor

that had. affected these scores in any systeﬁgtic way. In
. o

[]
3
i

addition, no significant interaction was found between o

achievement and trea%ment conditions on this variable. On

L]

the basis of these results, it was established that time did

not have a differential effect on students' performance in
%
either condition. Furthermore, low achievers in the learner-

control condition did not necessarily perform better as a h
result of having spent more time on-task. | y

! One was theRefore led to examine more c%ﬁgfly the
relap%onship between ;%udents‘ level, of achievgment énd
program stfuctugeu Besults of this examination would answer .

‘ ‘¢
tlle question of why was learner-cghtrol more beneficial or



'

'

o

; found*that the use of overviews did not appear to

k concepts, and might have therefore helped them to organize

‘ = 85

effectlve for low achievers than systém-control The type of
learner-oontrolwoptions available in Socrﬁ%es allows
learners, among others, opportunities toy (a) study the

material in whatever order is preferred; {b) focus on

' particular details of a concept(s) as many times as desired;

N
a

(¢c) redo work to achieve mastery; (d} use reviews; and

(e) obtain immediate feedback. It seems that the

1significantly greater performance gadn of low acrievers,under

learnep-control may have been the result of the opportunity
to use these options. As opposed to low achief/;s-in the

system-control condition, they had the chance to test

Ay 1

" themselves repeatedly until a particular score was attained.

They studied and compared the function of a particular
concept(s) simultaneously. They also altereg the sequence and
chose specific concepts they wanted to study. They ‘made use
of *the option REVIEW. The latter may have directed their
cognitive processing in an optlmal manner, glince this command
selects and presents the most important facts of all the

concepts in the package at once. Also, lew achievers mighﬁ

(haAE profited from the fact that they could request the
4 . .

s

] R w

DVERVIEW screen whenever desired. Although Campanﬁ;zi (1978

ontribute
to significant achievement %§¥p, he poigted out that they'

N
ngerved as general organizational indicators of/korthcoming

material™ (p. 58). The overview in Bocrates might have given

them a clearer-map of the instructional sequence of the

’
/

/

)

& L]
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the material in a more coherent way. Subjects in the system-

cohtrol condition were exposed to the overview screen only

- ; .

once at the beginning of the\package, and did not have
comgands/options to use, apart'from quitting the/sesaion ff
whenever desired. ) )
Although it was not possible to correlate'freqhency of
option use with posttest scores, results very strongly
suggest that their having used obtions (such as TEST, SCORE,
FUNCTION, and REVIEW) was a prime cause of the observed

t 4
differential behefit under learner-control. Simply stated,

low Qchieverq in this condition behefited significantly froﬁ

having received more iPstruction. These findings agree well
with those éf Tobias (1976) and Stinard & Dolphin (198t).
Fisher (1984) also stated that CAI had differentisl effects
on students depending on their 1eveJLof achievement. He

reported results from a study-in wﬁich.the greatest pre/post

test gains had been for low achieving sthdents.

L)

Question Four

This question tried Eqﬂdetermine whether high and low
A

- achievers would‘respénd;ﬁo options in different ways.:An on-

task monitoring'ﬁ&s carried out by five trained observers
witﬁ the help of a cﬁeckiist (see Appeﬁdix D). Main}§§
frequency of\gpt?g;aase data were collected. The aim of
obtaining data regardir:xg gs?udqnts' path through the program
was not possible. This‘definitely has to be done by the
operating system itself. Results from the tally record

performéd showed no significant differences between levél of

4 2
)
i
’ ’ ' iy ‘-—..‘L‘
o o 38 oo - et o— — ://«-. e et it vt e s ey e v et - cortasihon.
. , - \ .
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achievement and frequency of option use. High and low -
achievers did not féally differ in their seleétiongpf n
iﬂppt§ons. Both ?sed the options idﬂiscr;minantly as man@}times
as they thought'it\Fis appropriate. These Eesults seem to be
in agreement with those from a study by Cérrier et al. (1984)
~which explored frequeqpy of option-use of field_dﬂdependent
and field dependent studentg in a computer-based lesson. They
found that FI and FD studentg héd é;milar patﬁerns of option
use. | JV' | . |
Although results from the Chi-square statigt&c yielded
° no significant differencés of option use between high and low

5\

achievers, ‘on-task observations perfordéd revealed some
s interest;ng resuits. The GOTO command, for instance, was
close to ﬁroducing significant results. This command allows
-students to completely alter the inetruction;i sequence oft
the concepts. It is the only command that when executed does
not bring the student back to where he/she was. It starts,the
a course at the beginning of the newly requested conéept. Based
'oh’;he tally record, high achieve;s used the GOTO command
more .than low achiefers. One can speculate that due to high~
achievers' confidence level, ;hey felt more secu;e with
altering the sequence, and thus logingaggmentarily the one
imposed by the system. Thus, "they could affofd to be more
adventurous and exploratory than Jlow achieving students. The
command FUNCTION on the other hand, was used more by low
achievers. While ;t'is an important 'inestructionsal' command

\ . . .
since it presents those screens that describe the function of

2 -
N } - 4=
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a particular concept, it is a safe option to use because it
brings students back to where they were. Low achievers also
seem to give given more importance to the commands REVIEW and
REVIEH ALL. As mentioned befo.re,& this may explain in part wh‘y
low achievers in the learner—control condition performed
significantly better than low achievers in the system-control
condition 'who did not have these options. Another slight
difference observed between levels of achierement was the use
‘of the options TEST and SCORE. It appears that some low
achjgevers were more concerned with their score, and thus felt
the need to re-view and re-test themselves until mastery
(on disk) was attained.

As was observed too, regardless of achievement level,
TEST and consequeptly SCORE, were two widely used options.
=This does not agree with Steinberg's (1977) suggestions that
‘students fail to practice enough when, giveq tHe opportunity
to monitor their own practice. Instead, these findings
support the findings of a study by Stinard & Dolphin (1981).
Although their experiment was not done in a CAJ situation,’
‘their results have important implicationo and th;ir J
suggestions can be applied elsewhere. Based on their results,
they advanced the hypothesis that the termxtesting support
was more appropriate than the term instructional support
previously suggested by Tobias (1976). They found that poorly
pro’.red students were compenoated by frequent unit tests and

opportunities to master.unit content.
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Contrary. to other research findings, it was also

- interestifiig to note that as time passed and students became

3

morehramiliar with the ‘'options in the opqrating bysten, ‘1
frequency of option use increased, especially of those l
opt}ops such as REVIEW, TEST and SCORE. Other studies
(Carrier et al., 1984) have found that frequency of option
uae'hecreased as students moved through each individual
concept in the package. But examining frequency pf option

results more closely, one finds that there was a relatively

low frequency of option use the first day. That is, students

did not-alter ihe sequency dramatically during the initial
encounter. Similar findings were reporfed by Beard et al.
(1973). As they concluded and suggested, the linear
organization and sequence of a package does notlreally lend

itself to a valuable excercise of student control of the

package beyond reviewing or skipping. On the other hand, it

may have been that studenfs felt comfortable with the
sequence as outlined by this producgé, apd felt no need to
alter it at first, or to compare concepts. Oply when they had
finished the gackagenonce, or were practically fimished, diad
they feel the need or curiosity ts use other options more
frequently. The use of such.options as TEST and SCORE mdy
have helped them to 1dgntify weaknesses and plan a strategy
of study, as evidenced by thé increase in-use of options such
as OVERVIEW, FUNCTION, REVIEW, and REVIEW All. This was also
found to bé_the case in Stinard & Dolphin's (1981) study o}

self-paced mastery instruction. In their study, students

i
-




- helped them to identify where they were weak.

‘90

expended more effort because the frequent and iterative

. testing of the PAS (Phase Achievement System) condition

Question Five

] k)

An attitudﬁnal scale was administered to answer the
quesfion whether there were differenc@s in attitudes between
students;in the system an@ learner-control conditions. The
answer was no. Attitudinal results indicated that students
liked the computer tutorials very much, frreabective of the

'
type of control strategy or condition they were in. Both

_groups scored very similarly on the attitudinal scale. Mean °

responses did not demonstrate any strong negative feelings.
toward the package. These results seem to be consistent with
what Steinberg (1977) has found in other studies; that
learner-control per se will not necessarily generate greater
interest. She pointed out that if a lesson 15 well designed,
it may be motivating "even if the, computer is the locus of
control™ (p. 89), Only one itenm, allowlngécontrollingf
produced significant yésults. This item made a difference in
relation to the condition of insfruction“they were in, but

not to their level of achifvement. One c}n speculate that

3

this' control factor may have-<ontributed to the fact that the

item,. interesting-bvoring, produced almost significant results

too. —

Ry L4
"

A closer look at results reveals that subjects_ih the

. learner-controcl-condition scored more in favour of the

following items: easy, friendly, special, relaxed, 1ivaly,

-
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i A -
fun, satisfying, angd clear. However, students in both
conditions thought, in almost identical fashion, that the
package was: importanf, motivating, good, understandable,

)

useful, organized and creative. It seems reasonable to

" suggest, then, from the anaiy;ais of these data, that although
no significant differences were found between these two ,
conditions, subjects in the 1earner-control condition had /

| slightly more positive attitudes toward the package. /

.l

.Overall, students expressed very positive attitudes

/
toward the progpam. Both groups said that animation, 7/ &

fndividual pacing of the material, clarity, and 1mmed%ﬁte
feedback, among others, were the most attractive feaﬁures of
the tutorials. Students in .the' learner-control condﬁtion who
were familiar with other tutorial. packages. expregsed
surprise and satisfaction with the type of options available
in Socrates. They said they had never encounteréd all these
optians before When asked orally and/informa;éy what was
more desirable, whether to review in class w{th the teacher’
and the book, or with a computer tutorial /many favoured the.
latter. Varlous reasons were given. One eraon desgerves
mention as anec#otal evidence of atudengé' appreciation of
tutorials ag ?ffective gupports of cla;@room instruction. In
their own words, thex expliiped that/ﬁamputer tutorials are
more effective than books, since duf/to their 1imited space
in memory, they c;nﬁonly present tﬂe most important facts

about a topic. BOOkBI onn the othqr hand, preaent many more

facts that are important but nét all necessary to be

¢ i
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memorized or remembered. Some_studehts expressed cohcern with
the fact’phat computer tutorials were not readily available
for them to use during the school year.

4
Summary and Conclusions

The present results ?nd £he literature‘}evieﬁed . .
emphas}ze the effectiveness of CAI materials as sqpplem;ntary
aids to classroom 1nstrﬁction. fhei sesam té have afgositive
effect on motivation and achievemepf‘da well. Evidence showed
that the tutorial programs offered better supﬁort of
instruction than the traditional classroom lecture. review,

The question whether the lgarner-ccntfolled'tut6r1a1 in
particular was effective in providing supplementary
inatrubtion, largely depends on the specific target ;udience\‘
for which it is intended. In other, words, the decision
whether the type of learner-control offered ;n'Socrates
enhances pérfprmance and learning, has to be takenbwithin the

context of individual differences, in this case, achievement,

Results from this par%iqular étudy igdicate that options like

the ones available in Socrates do not qéceqsarily snhance

‘learning or performance in high achievers. Performance did

not increase as a result of having ﬁéd_all those options in

Socgagis, as waaA§v1denc?d by the similar gains of high &
acﬁievors in the éystem-control condition. High achievers
seenm to have a sufficient amount of prior kﬁowledge ér to be
eqﬁipped‘with oertéin learning mechanisms that do not deptrive

or enhance their performance under either control strategy.

.On the basis of the foregoing, it appears reasonably to
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Pdnclude then, that the instrﬁctional éequence and ov;ralll
'design‘of the package was as effective for high ‘achievers
with or without the options. One ﬁay suggest then that what
is ﬁeéﬁed witq this type of learneys, is a tutorial\that
offers supplementary infofmation.ovef'aAd above .what was
taught in claés, and/or maybe more ins%ances of the same
information. Otﬁerwise, their prior knoﬁle&ge level may not
incippée any fﬁrther. A
However,; this learner-controlled packaée was_ shown to be’
very effective with low achievers. Results indiqated that
~these type of Qtudentébprofit from the use of'options
' ivailablelin Socrates. It seems 'that low achievers need to be
able to‘manipulate the material in accordaﬁce Qith their )
individual learningﬂstylee, and that they benefit from moce ‘//
‘1nstruction. It can therefore be said that is was the
opérating system Socrates which offered special benefits for
low achievers aﬁd presumably'enhancod their performance..
The premise that high achievers would.use more the

options than low achievers, was not coqfirmed. Unéxpectgdly,
frequency of option use was nbt dependent upon students’

level of adhieveﬁigzi Instead, it was optidn type used, which.'
~was probably ﬁore‘;elated to achigvement, Sonme iow achievers
wer; a little bit more concerned than‘high achievers with
cdmparing functions and reviewing cgncepts.(ﬁ:}rall, students
did not make sufficient use of options the first da&. ‘

Instead, they practically followed the linear sequencé'

outlined by the system. Ohce they had seen the package once,
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they started to use ‘these very frequently. If any pattern was
observed, in this study, was'that the 'generic' options of the
operating system such as REVIEW, REVIEW ALL, TEST, SCORE{ and

, ' , 5
_G0TO, were used more frequently than the séhcalled

. . . : 2
'Instructional' options, except for FUNCTION. Generic optdions,

refer to the general commands that form the basic core of the
&perating sysdtem. Instructional options'arelthose that are
created baéedlsolely on the conténé of the ﬁackage. This
appears to give some insight into Steinberg's (1977)
questions of "...which are the attributes of (learnerf
control that are moﬁivating?...boes it provide the
opport;nity to practice until the student.feels confident
about his (her.) knowledge?" (p. 89). Regults indicated that
this type of control options available in Socrates (TEST, °

SCORE, and REVIEW) which allowed students to practice until
) s

“they felt that they had attained a satisfactory level of
. . -

-~

understanding, were used very frequently.‘

Based on the above, it can‘belconbluded that the generic

‘options of Socrates are more useful to the learner, if and

only if, the instructional sequence and content of the

package have been well designed in the first place. In other"
words, if sufficient, clear and good examples, explanations
) ' L

(structures), and definitions are included, there is no

urgent need for the inclusion of instructional t}pe of

. options, especially not for high achievers.

Students iffsessed very positive attitudes toward the
tutorials, irrespéct;ve of the type of control s€}afegy-
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recef?ed. Although no sgignificant differences were found in
attitudes, it seeys‘that %earner-cbntrol generated slightly

more favourable réesponses.- ’ ‘

Recommendations

Overall, the evaluation performed made no indication of
major flaws or deficiencies in the package. However, as on
task observatioqs(sgowed, p;actice of the material learned
was of ubmost concern for students in the learner-contrel
condition. Taking this into consideration, this study would -
recomﬁ@mﬁ“the inciusion of a larger and varied bank of
criterion questions per concept. Theseﬂshould be presented at
random upon Btudents' request. Moreoger, feedback to these
questfbns should remediate and be more instructive, instead

of simply providing knowledge of resultd, A similar

recommendation was also stated by Stinard & Dolphin (1881).

.They suggested that what is needed in providing for '

. individual differencea "is a testing strategy ;2%x”efi WB
‘atudents to determine what they do and do not ow and to

focus their study effort on the latter throuthiterative .

testing™ (p. 755).

* Although the operating system Socrates presents some
advantagea than otﬁer~ones in the market, it still has poom
for\eome improvements. Ae wereeoriginally designed but later
removed, 'windowg' are an effective way of préesenting

2

2
information concurrently on the screen. If the student is , N

-8tudying the function of a particular concept and needs to

see A definition, for example, the latter can be presented
' ’ 4 . .

———

[
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-8imultaneously with what is chrrently being,g?own. Adding
{

these to the opefating system may'giveﬂan extra dimension to ¢

)

the way information can be presented morg effectively to the

learner.

~

Finally, if the tutorial packaée is 'to be used in a

sch8ol situation, a hard copy of studedits’ progress and score
' 4 I} . ]

should be made available for the teacher to keep.r

" Furthermore, the system should be able to keep- track of

gstudents' péph through the lesson, 80 that teachers,
evaluators and researchers interested in instrucfional
design, can have opportunities to study individual

differences and thus design better individualized
. v

instruction.

«
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24 Speaking To Socrates
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%

DEFINE

EXAMPLE

< FUNCTION

GOTO

HELP

. You can ask Socrates to DEFINE a'ny»~ concept

on the disk you are using. Specify the ‘concept
you want defined.

Example: Define the stomach h
Synonyms: Det De%inition What is (are) Explain
oo ) 3
You can ask Socrates to give you an EXAMPLE
of any concept covered on the disk you are using.
You can ask for other examples bv tvping EX-

AMPLE as many times as you wish,

Example: Give me an example of the pancre

_Synonyms: Ex Show me

Structure Shape Anatomy -

You can ask Socrates to give 'you the FUNC.
TION of any concept.

Example: Gwve me the tunction of the tongue

" Synonyms: wWeork Action : L

If you want to study another concept. you tan

ask Socrates to GOTO that concept. Socrates wijll |

forget where you left off and progres's through the

‘course from the new]y requested concept. Ih other

words, ‘the concept will change and you will not
return to the previous one when you press RE-

" TURN.

Exarhp/e: Gotd the la/ge intestine
5}’"0")’)""5-' .Go to Teach me

When you ask for HELP you will be given a list
of words that Socrates understands.
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:. 9vsnvnsw
‘ ] QUIT -
y' | REPE/f.T
; RESTART
y

RESUME

108
Speaking To Socrates 25

Example: Help
Synonym: ?

By typing OVERVIEW you can see a list of the
concepts covered on the disk.

Examble: Give e the overview .
Synonyms: Ov Menu Ditectory

QUIT saves your score and allows you to start at
the same place the next time.

W £xample:. ‘Let's quit ~ L o

Synonyms: Exit .End

When you -ask Socrates.to REPEAT what it has
just shown you. the-last few screens will be re-
peated. This gives vou a chance to reviéw a spe-
cific concept right away. ’

Example: Repeat

W

When you ask Socrates to RESTART. your score

- will be erased and you will -be brought to the be-

ginning of the program. .

Example: Restart

If you have asked Socrates for information and

~ decide that you don't want it. you can ask Socra-

tes to RESUME. This command will take you
back to the concept you were studying before you
asked for the new information.

NI . .

1

JRT OV U O



REVIEW

.REVIEW ALL

SCORE

T=ST

-

‘. Example: Review All

25 Speaking To Socrates

* RESUME is useful when you Have asked for in-
formation that involves many screens, and you
don’t want to progress through the entire.series
before you return te the concept you were study-
" ing. RESUME will not cancel GoTo or Rcstart

ERE

‘You can take a TEST on a concept.

S ynonym? Undo N

e

You can REVIEW any concept. You will be giv-
en the material again without receiviing any tests.

. Example: Review the small intestine — /

Synonym: Rev

You can REVIEW ALL concepts.’ You will be
shown everything on the disk without receiving
any tests. :

e

- ‘. .
You can ask for a progress report by typing.
SCORE. Socrates will give you weur score for all

of the concepts on the disk.
) it

Example: Give me my‘score
Synonyms: Feedback How am | doing?

Example: Give me a test on "the esophagus
Synonyms: Test Question me Ask me Quiz

. A
~ :c.!%
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Mechanical N
’ INTRODUCTION TO DIGESTION———[: ' -
Qﬁ?‘ , Chemical ’ .
' Parotid o v
[—SALIVARY GLANDS Submaxillary , -
Sublingual -
A . .
) : >
— — Incissors -
' . —Canine R S
w ) LN — Types____,— ' . ) . o
. I — Premolars
—Molars
. - MOUTH—4—TEETH — )
N o _ Crown P
. b *
| —Structure Neck .
K PR N R - .
- - ,, ' £ s qut "
L.Functions ,
v . ’
Structure ————muscles , 3
. S | S
Function ————— Tagte buds C
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SMALL INTESTINE—

T

5

LARGE INTESTINE

— Structure

N 1

v

| Functionsd

.. Lavsorption——Vvilli

i

Structures

. ~Digestive fluids—

1137

Duodem;'lm.‘
— Sections Je junum

Ileum °
— Cecum

~ 0 3
. Lwalls_l_'glahds_lillf

~Lactose
—Amylaseg

—Maltose

. Bile

V.

Ascending colon
— Secticns |-Transverse °
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.~ Rectum— Anus‘
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Screen 1 - Title screen

4

THE ESOPHAGUS ©

1

Press RETURN to continue, ? for help

Screen 2a - Introduction

The esophagus plays a major role
in the digestive sysﬁem as a
passage -for food from the mouth

to thewﬁggmgch.

o

Introduction to the Esophagus

v

Press RETURN to continue, ? for help

>




. Screen 2b - continued

The esophagus.plays a major role
in the digestive system as a
pasgsage ‘for food from the mouth

“to the stomach.

g

Introduction to the Esophagus !

-

-Press RETURN to continue, » for help

1

Note. Screen 2b is an animﬁted sequence of food

'ﬁgoing down the™esophagus into the stomach.

*y

Screen 3a - Negative example

2

There is another tube in front
of the esophagus.
It is the windpipg‘(Trachea);

(The student presses RETURN)

-

a

4/&ntroduqtion to the Esophagus —

, Press RETURN to continue, 7 for help

e

N\
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Screen 3b - continued ‘

There is another tube in front
of the esophagus.'

It is the windpipe (trachea).

This tube is for the passage of
air. When you swallow, the opening
to fhe windpipe closes so that

' food enters only the esophagus.

Press RETURN to'continue, ? for help

/

. Screen 4 - Example

The esophagus is a tube
between 25 and ‘30 cm in
length.

Its wall .is lined with

A mucous membrane.

. .
. Example of the Esophagus

Press RETURN to continue, ? for help
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Sereen 5a - Ei?mﬁle
: —

There are several layers of

musclés béheath the mucous

N

membranes.

The student. presses RETURN)

fxampfe of the‘Eﬁophagus

Presds RETURN to continye, ? for help

\
\

Screen 5b - continued

.There are several layers of

muscles pgneath the mucous

Q

membpanés.
One layer (A) is arranged around -
=11l /the esophagus,

. (The student pressess RETURN)

Example of the Esoph;gus

’ \

PressiﬁETURN to continue, ? for he%p




Screen 5¢ - continued , . \

There are several layers of

muscles beneath the mucous
membranes. ) |

One layLn\(A) is arranged around
the esophagus,

énd the other layer (B) is

arranged lengthwise (longitudinal)

xample of the Esophagus

. Press RETURN to continue, ? for help

Screen 6a - Function

The main function of the
esophagus is to conduct (ﬁove)
food to the stomach,

(The student pressess RETURN)

y . ‘

Function of the Esophagus
' %

.Press RETURN to continue, ? for help

\

s &
e e e
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3

The main function of the
esophagus is to conduct (move)

food to the stomach.

ts mucous membrane sécretes

mucus.

Function of the Esophagus ' .

-

Press RETURﬁ to continue, ? for help

Screen 6¢c - contirued

1
*'This mucus lubricates the tube
so that food passes easlly
to the stomach.

(The student PRESSES return)

“Function of the Esophagus

.

-

Press RETURN to continue, ? for'help

«

‘Sn-
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Screen 6d - continued
F

T« mhis mucus lubricates the tube
so that food passes easily

to the stomach.

# The circular muscles contract

in waves and push the food

down. This process 1ls called

peristalsis (pl+ peristalses).

TFunction of the Esophagus T

Press RETURN to continue, ? for help

Screen 7& - Practice/test

‘ Name the organ indicated by.

the arrow.

-
R ]
) - %
" Test of the Esophagus
e
Type your answer and press RETURN LA
v

&
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\ ‘ X . .
Screerl Tb - Correct feedback/knowledge of results

' ‘ : &

CORRECT

—

Press RETURN to continue, ? for heip

Note. The student is then presented with screen 8a.

-

e

Screen 7c - Incorrect feedback/knowledge of rmsWlts

’

7

~ INCORRECT

o
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Screen T7d - coﬁtinued

-

/” The name of the oféan‘indicated

by the arrow is the

windpipe.

s

Screen Ba - Test/practice

A

P Wavelike muscle contractions that

move food through the digestive system

-

are called ' .

!
+

"Test of the Esophagus N

Type your answer and press RETURN

Fral f \
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Screen 8b - Correct feedback/knowledge of results 1

o

CORRECT

Press RETURN to continue, ? for help

Note. The student is presented with the neit conecept.

-

Screen'Bc‘— Incorrect: feedback/knowledge of result .,
3

¢,

7
|

| N

INCORRECT

~ .

PréssXRETURN to continue, ? for help
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Screen 84, - continued " _— \»

i o T N )

( 3
Wdavelike muscle céntractions\that

20
3

»

E3 “ .,‘
move food through the digestive system .

‘are called peristalses .

2

<

1Re\iiew.bf The Bsophagus ) - T
‘ ‘ - .

- Press RETURN tg continue, ? for help
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APPENDIX D
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.

Checklist (Formgt 4)

Student's name:__ _ Date: Session 1 2 '3 ° . .
Timé starteﬁ:N . e ' | - L -
' Place/concept started:: | a
DEFINE ‘Within__ Forward \—Back - .
EXAMPLE Within_____ Forward_______ Back ; ’ /]
FUNCTION Within Forward - ____Back - R
GOTO rForward Back ‘ .
HELP. ? ~ . ’
OVERVIEW ) ] :
REPEAT Within________ Forward _Back_
RESTART ' L |
RESUME T
REVIEW . Within __Forward 7 Back -
REVIEW ALL o
'SCORE L '
TEST ;W‘itl.lin" ‘ Forward:_ __Back
wir )
S Co0N .
Pxgce/concept. ‘finished: _ _ “;ﬁtl" 1 .
Time finished: | ‘ o q N e
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e

v

Qheéklisb (Format B)

\

A

Place/concept finished:

Time finished: x

o

Student's name: : I Date: Session 1 2 '3

?ime é%arted: |

Place/conéept started:

DEFINE Within Forward Back
'\EXAMPLE  Within_ Forward Back

FUNCTZION ﬁiphin______h__Forward Back

GQTO | ~Forward .__Baék

RﬁPEAT Within; Forward . Back_:

REVIEW Within ;g:: Forward Back

TEST Withiri_____,;____Fo_rward =Ba clk

HELP ?

OVERVIEW .

RESTART :

RESUMé

REVIEW ALL ’
" SCORE '

QUIT _ .

[N

observer's signature

.
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1)
2)

3).

4)
5)
6)
7)
8)
9)

INTRODUCTION T0 DIGESTION
MOUTH |
TEETH

TONGUE

SALIVARY GLANDS -
ESOPHAGUS ‘

STOMACH - o
ULCERS' |

- Fr
PANCRE}Qb |

' 10) LIVER AND GALLBLADDER

11) SMALL INTESTINE

12) LARGE INTESTINE
- 0

N
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APPENDIX E '

Posttest . -

s o .

]
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Name of student:

Part I - Circle the choice that best completes each of the

1)

2)

3)

4)

\.\\s),

)

7)

-

following statements.

Which of the following is not a part of the digestive

tract? '
a) mouth
b) stomach ~
c) large intestine
d) liver.

b 131

The substance in saliva that bresks down starch is:

a) mucin
b) ptyalin
c) water
d) salt

Canine teeth are best fitted for:
a) tearing
b) cutting:
¢) grinding

d) chewing \

!

A basic flavour to which.the taste buds are NOT sensitive

is:
a) sweet
b): sour
¢c) salt
d) pepper.

The enzyme pepsin digests:
a) starch’ .
b) sugar -

c) fat
d) protein

The stomach connects directly witﬁ)(::?k

a)jejunum .
b) ileum
¢) duodenum

* d) descending colon

The largest gland in the ‘human body is the:
a) pancreas
b) liver .
c) gastric
d) parotid

Vi
’
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8) Of the following, the'one that is NOT a muscle coat of the
stomach is:
" a) transverse muscle
b) circular muscle ’ \
c) oblique muscle
d) longitudinal muscle

9) Inside the small intestine, fats are digested by the
enz e:
amylase "
b) trypsin :
c) lipasge
d) pepsin }
10) Cf the following, one that is NOT a component of saliva
is: '
a) mucin
b) pepsin
¢) ptyalin
d) water. \\

11) The main function of the large intestine is to:
a) secrete digestive enzymes
b) digest foods
c) absorb water and salts
d) absord nutrients

*
F’?

12) The last 15-20 cms. of the colon is called the.
* &) anus
'b) rectum L
¢ . c) sigmoid
d) descending colon

[

13) Inside the small intestine, trypsin digests:
a) proteins ~
b) fats . - S |
¢) carbohydrates
d) starch

14) The final result of digestion of protein is°‘
" a) amino acids
b) fatty acids “
c) glucose
d) maltose

e o g
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Part II - Fill in the blank.

-

15) The knoblike structure which prevents food from entering
the nasal cavity during swallowing is called the

L}

16) A human adult mouth has teeth.

17) The series of wavelike muscle contractions that move food
through the digestive tract is called .

18) Amylase, trypsin, and lipase are secreted by the

19) The sac-like apendage of the colon.is called the
’ 9

- 20) The longest ﬁart of the small intestine is the ot

. w

21) The largest pair of salivary glands are the

)

22) A/an - __results when there is an oversecretion
of hydrochloric acid or an undersecretion of mucin in the -

stomach.

23) The esophagus secretes to lubricate food as
it passes to the stomach.

.24) The liver secretes a greenish-brown fluid called

25) The prevéhts food from backing up into
the gtomach.

26) The prineiple absorptive structure in the small intestine
is the . ’

~ -

I3

2

Part III - Indfcate if the following statements are True or
False. Circle the correct answer.
27) Accesory digestive organs are those through which the
fobd passes. - . true false

28) The breakdown of foods into simpler products is known as
absorption. ' " true false

29) Bile salts stimulate peristaisis of the small intestine.
true false

N
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Part IV - Short Answers . ) ‘

30) List the three pairs of salivary glands and indicate
where they are located in the mouth.

5

31) List the three main sections of- the large intestine.

\

32) What are the two ways of breaking down food during
digestion?

~—

33) List the three main parts of a tooth.

LY

Part V - Brief essays. Write all your answers on the sheet
provided. Please make sure you indicate the number of
the question you are answering.

34-) Name the three substances that make up gastric juice and
briefly describé\their functions.

35) a) Briefly describe the structure of the stomach. Take
into consideration the nature of its walls and shape.
b) how does the stomach move and what are the results of
this activity.

36) Briefly explain the absorption process and structures '
involved as it occurs in the small intestine.

37) a) Briefly describe the structure of the pancreas.

b) What is the special role of the pancreas in the
digestive process? Take into consideration the function of
the enzymes it secretes,

38) a) Briefly describe the function of the liver and the
gall bladder,
b) how are the liver and gal& bladder important to
digestion. At
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136

Please place a mark in the space in each of the scales
below that best describes how you feel about the tutorial

program you have completed.

BAD

INTERESTING

GOOD

BORING

EASY

N HARD

FRIENDLY

UNFRIENDLY

SLOW

FAST

SPECTIAL

ORDINARY

RELAXED

TENSE

CONFUSING

UNDERSTANDABLE

'BIG

COMPLICATED

— s —SMALL

ALLOWING

SIMPLE

CONTROLLING

USEFUL

DSELESS

~ DISORGANIZED

ORGANIZED

IMPORTANT

UNIMPORTANT

.

LIVELY.

JDULL

E I




CREATIVE

UNIRTERESTING !

SATISFYING

UNCLEAR

FLEXIBLE

MOTIVATING

137
UNIMAGINATIVE
FUN
UNSATISFYING
CLEAR
RIGID

UNMOTIVATING

DIFFICULT —

EASY

Please rate your familiarity with computera on the
rollowing five point scale. .

VERY FAMILIAR

UNFAMILIAR
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