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INTRODUCTION . . . “
&
Throughout this study we were concerned with computer—assisted instruction
o {
(CAI) where the term CAI was used as defined by Hicks & Hunka (1970) to mean
"teaching and learning activities aided directly b¥ a digital computer”". In }u
- ios

particulai( we took CAT to mean direct student interaction with a teletypewriter.’
Mo

Our purpose in this study was to examine the relative effectiveness of two
instr\ictional strategies in the teaching of the rules of signs for the multiplication
of integers, Our long term intention was to use this studv as part of a mosaic of
studdes invee;tigating instructional strategies, The mosaic of studles was 'to

’ 4 k-

serve as a step in the vrocess of identifwving an optimim instructional strategv, &
. 1

should it exist. ; :
.- B ‘
-~
The proiect compared two instructional strategies in CAI: an ekxpositorv
N .
approach and a tutorial approach. '

In the first approach, the "expo;itorv' method refers to an instructional

e =

sgtratepy thatwconsisted of a general statement and several examples of that o g‘ '
~ :
generalitv. Questions mav or mav not 't;e subsequent lv asked the stddent. !

_Tn contrast, the fttutorial?! method consi}.s,,u of a strategv that i8 constituted J
Y

bv several examples (usuallv posed as questions to the student) and then a 3

"

generalization of these examples. The latter is also p?(éd as a guestion,
. > /

-

g —,

- P
In fI\iprevious study, Collins (1974) compared varieties of the two stratepies
for the teaching of South American Geography to high school students. The results

of his studv were supportive of the tutorial strategv. as being superior to the

‘ , :
expository strategy. . A , i
i

-
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Consequently, a second problem will be to examine the pos‘sgibility of further

'p,eneralizinz the findings of Collins! st.udv_acrosg different su\%ect areas,
I ‘
Related Wesearch and Develovrment Activitv ,

Molnar (1968) hel«% that the "mosgr sighificant contribution of CAI has been an
in;iirect one. As researchers tried to programme material for the computer, it
soon became apparent t.hat. psychological theories of learning were nof entirely
adequate and what yas required was\ a theory of instruction", ‘This :o‘\s‘tion is
furtAher supported by Stolurow (1969) who contended we lacked 2 ''useful set of
empirically validated principles of. instruction tha.t could formthe basis of a -

\ L3

theory of teaching". Stolurow added that one of the vital functions of CAI was
“ ' )

to develop an empirically-based theory of' teace{ing designed to meet the

requirements of' individual 1earnnrs

For many years research in CAI consisted for the mpst part of comparison
studies involving user attitudes and studies comparing traditional approacheg to @
that of CAI' (Judd et al, 1970). Although they formulated that particular viewpoint kf‘
in 1970, many studies after this date still deal with user att‘itudes toward CAI
and/or are studies comparing CAI to traditiongl approaches to teaching. The
obvious obiection ;,o comparing CAI\ to traditional teaching is in the strncture of
each. While CAI is well defined in .stnucture ’ t{gditional teaching is an
ill-defined tefm in that it may include vanying degrees of interaction witn the ,,_,l..m
teacher, the use of learning pacléages, aHd/o.r other mediated r’nater'ials.~ Obiec/t:ions

to attitude studies are primarily that there is lowcorrelation between attitude '

and learning achievement. Kockler (1973) also found A significant attitude N

improvement to CAI from pretest to posttest in an experimental group of
prospective primary teachers. Tavlor (197L) also found students gnd teachers highly

enthusiastic toward CAI as a means of instruction. Other cgnclusi 3 of the Taylor

o

study found that the retention of ma‘terial learned does not aﬁpe

| Q _

to be,  high

for CAI as for traditi‘onal instruction. )
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,Peelie (1672) maintained that sinke researchers were for the most part
}

/¥ 7,

oniv concerned with the question of whether or not CAI should be used and that

since few reseanchers were concerned with how to use CAT, we were still 'in love!
i . .

yith our creation. . ’ s

I

With the development of CAI, many miéconceptions \were,commonplace. Hansen
& Johnson (1971) offer the following as myths resulting from this development.
Theq; hold that ‘these myths must be destroyed if progress is to be made:

- the teacher is total instruction
s i .- the Gomputer is designed for instruction
- - éQiz;e i3 one best language for computer

usuage, and

7 ’ i i v
v 1 - the biggest cost of comp\{,er implementabdion

‘. } . is the cost of hardware, °

f‘; . Of these, the first three require little if any, comment. During %he last
five yvears ‘éttitudZs have been changing to reject thé teacher as 'total
instruction/. N - 4,

As more information is reaching the public, the idea that the di‘gital computer
is a god-that can ({6 anyihing is being rejected. The high cost of c’omputer‘

' N ]
¢ implementation is best refuted by Gilman (1969) who poj,nt.s out that CAI opponents

i continually present arguments dealing with the high cost of CAI development and
usuage, rather than the cost of implementation per Se, ~ Gilman maintains that if
“the cost C‘)f implementing CATI 1is calculated on a per Capitafbasis, an acceptable
cost-accountable figure is reached. Mere consideration of fqhe cost of implementing

CAI does not balance this against the benefits of CAI. CAI costs vary
- ¢ 7

, considerably, They may be high or they may be as low as $1.00 per contract hour

(OISE remedial math system, (McLean, 1976)). Wh11e CAI costs may be high,
beneficial results may 3lso be high enough to warrant its im‘pl\mentation. The same

S

R i
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cost benefit approach applies to other mediums. A 104 cost may result in low
benefit 'within the instructional ?ystem. - |
Oﬁe;fonsistent result of CAI studies is that instruction time is gémpressed
to achieve the same levels ;f performance.o Kockler (1973) and Netusil (1974)
found that ihstruction time was reduced significantly in a mode of instruction ‘
that is computer interactive when compared to trdaitiqnal iéstruction. Taylor
{197L) afgg found that when stgdents are permitted to proceéd at their own rate,
they will eenerallv learn more rapidlv through CAT than through traditional

»

instructional methods.

Assum;nz one accepts the four modes of instruction as outlined bv Ensor 4&°
Stanfield (1968) to be (a) 'simulation' as déf&ned to be anv attempt to replace
eﬁpirizzl activiéles with svmbolic representapions provided bv the lozica;
capabilities of the computer; (b) tproblém solving! ;here the computer is used
as a problem-structuring deQice; (c) 'drill and practice! where the computer is
used to autbmatically'provide th; problé;—solving routines to be méstered bv the
student; and (d) the 'tuts;ial' mode which is an outright attempt to replaée the

teacher, the question arises as to which of these modeS is served bv CAI. Fnsor

& Stanfield'contend that CAT can be used effectivelv ig'all four modes. Tavlor

Ry .
(19743,.0n the other hand, holds that CAT is more effective in the tutorial and L

drill and practice modes than in proﬁl;@’solvinz and simulation; and that CAT is
mgre effective for low abilitv students than for middle and high abilitv students.
bpe strength of CAT lies in the faet that it permits the studeét>to proceed
at his own pace, If we dse CAI as a mode of communication rather than a page-
turning device, we can better accomodate the needs of the indivi&ual learner,

(Gentile, 1961) The strength of CAI 1s in the computer which '¢an analvze and

]

adapt teaching sequences to Ehe learning abilities of each person, thus insuring

true compatibilitv of individual and education"., (Filep, 1947) While Filep's

¥y e

statement,%fjrather sweeping, if one replaces the word feducation! with
L)

»
7
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'instruction?, Filep's claim is strengthen&d considerably. This position is \ -

further clarified bv Kalin ( 1969) who outlines the philosophv of CAI and
9 -
individualized instruction, as aesertimz that:

" 1, Fach student should studv the subject matter for which he is '
. / b 3

prepared;
\

2, each student should studv the subiect mdtter at this own rate"

3, each student” should achieve tcLQle_extent of his own abilitv."

o
That sequencing of instruction is vital to‘ effective teaching is questioned

onlvy in degree of importance. Merrill“& Wood (1974) define instruction as

consistine of learner apt,ipr content structure, deliverv avstem and instructional

paY

sequence, Mitzel (1974) holds a slightly different viewpoint and calls the

presentation strategy an "individual difference variable". .

.

Any attempt to decide upon art instructional strategv might first questjion
" ,

whether ‘or not the instruction should be student controlled or prescribed
entirelkb'v the desimer. Beard (1973) found that°if students were given the °

option of choosing lesson sequences, no sumificant difference in any of three.

P

levels of student qontrol was foun The three levels wene: total student

) o i ! I
.selection and total student selection with a course programme provided. The students
n b -
with total freedom did not choose td alter sequences.significantly.
N

This position is indirectly suyported by Hansen (1970) who, exnlaiﬁs Ahat
"Stolorow, Smallwood, and Suppes" would suggest that we prescribe the optimal
selection & learning events for each student. The,investiga%grs claim that once

having understood the studentsf basic lehrning orocesses that the educator....can

. -~ Bl
2
<

best describe this prescription for instruction. ~
In particular Pean (1969) constructed a study to determine the effective
differgnce of learner versus teacher controlled arithmeif‘ic practice, In his

study, the stddents.weredtaught arithmetic skills using CAI. Both groups were

\ L
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permitted to decide upon their ’rate of progress thro‘!’xgh the inetruétiona.l materials,

he had *.success'rnl 4 done five, variatigu&\of the current problem while the student

in the experiment 1égroun was permi’t'beﬁ{o\ decide how much practice he’ should do

-

on each problem type. The students were pretested , posttested and were later given
. ‘a retention test. ;L,L\

‘ ‘ . ( -
Dean's results shows that the novel’cy of the arithmetic skills led the fourth

o t

gradetrs under learner control. Flf‘th praders in, boﬁh groups spent about the same

t}mwpractismg. " Sixth graders spent much less time practisinp under learner

v4ontrol than sixth graders under teacher control.

| ) Of particular interest "is the fact that, there was no eiggificant difference
in the ,posttest scores". One can only interpret this fact to mean that for the
teaching of arithmetic skill3, learner control is not a significant factor in the
acquisition of these skills nor is the number of repetitfons of a proto;,ype
arithmetic skill a factor in the mastery of that skill. . - ' / “
'The use of CAI for the teaching of arithmetic shows results consistent with ‘
«findings in other content areas. In a _report of CAI for elementarv schools,'

r

National Learning Svstems (1949) reports that the CAI group was four mon\ths ahead
R, |
of the non-CAT group at the end of four months of tests conducted between Februarv ya

and June, 1969 in Waterford Michigan. éNatlonal Learning Systems further reports
that there is a close correIation between computational skills and problem solving
gains and that drill and practice arithmet,ic significantlv affects performance

;m comnutational ski%ls .

[
\_S

Limited attempts to identify an optimum strateg_v produced varving results

*faccording to subject area and pooulation. Phillips and Kane (1973) found no

optimum teaching strategy for the teaching of elementary mathematics and Lawlor

(1971) found no optimum strategy for the teaching of health education. at the

Q, .

s

3
N
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fat.rol Froups who were under instruction other than CAI. Atkinson (1973) *

postulated an instructional stx;atez_v which he called an adagtive t a.cihing system,
This strategv\:qok.into account‘ the subiect's response h'istory i_nt desiding .ﬁpon ’
?rhich items to preéent fromltrial to trial, A studv using 120 underpr vates in
four 'exnerimental\;iropns was conducted at Stanford. \The instructignal material
was 8L GeFman-English items displayed in sev'en groups‘of twelve, The study

consisted of an instructional session and a test session schedule one week later.

The groups were separated according to sequence strategv.

~ and fourth strateries,

‘the student is ‘cyucled through a set of items in random order. The second strategy
permitted the student to determine the sequénce of instruction. The })asis of

the third and four‘r:h éequencing strategies is a mathxem,atical mdel of learning,
The third stra?egvhwasvbased/ on the assumption éhat all vocabula,ry items were 8T
';aquz;.l diff;‘lcult{v while the fourth strateer assumed that some items were more,

difficult than others, Of particular interest in the experiment were the third
9 (]

The oblserved results 'were of practical sienificance. The propertion of
correct resronses was greatest for the random sequence, second highest for the
optinia; strategv with equal parameters, third highest for the s‘elf-selection
strategy and poorest for the optimal strategy with unequal parameters.

The order of results was highlv significant F(3,116) = 21.3, P < .00l for
the instructional session. The results on the delayed test are completely reversed.
The optimal strate;;y with gne;;/ua.i parameters ranked highest, self-s'e;ection was
s;.éond, the optimal strategy with equal parameters was third and random sequencing
_was last,  Again, these results were also highly significant F(3,116) = 18.L,

P<.00L. The observed pattern of results fis expected. The optimal sbgategv wit
- j

' unequal pa'rameters prodnced the” Yowest, proportion of correct respénse
N

b et b e mebn
.

In the first strategy

et G Rt im
-




S instx:uctional session because it attempted to identifv and test those items
that had not yet been mastered. The self—s%ection strategy‘required the st\ﬁdent
to identifv his. difficulties and practise those vocabulary segments, Again, -
the order of results on the delayed test were exp‘ect.,ed.“ .

The 'tutorial® strategy used in this studv is a modification of Atkinson's
adaptive teaching sequence. * Rather t};an a;equence the order of vocabulary itéms
in blocks of twelve, the 'tutor;ai' strategv’ attempted to identify modules of
information that were not as yet mastered bv the student, The student was then

branched through tHat module. Upon masterv of the .topic of the module tvhe
s:cudent was branched to the next module. ’i‘hg order of the modules was specified

by the designer. The strategy chose which modules the student needed to complete #
4 “

AN .

In a previous ‘study, Collins' (1973} compared two instructional strategies

«

to master t\he content of the lésgﬁh
that he called 'Block-test! and 'tutorial'!. His 'Block-testt strategy was for
r\\kl:c‘e*mosf"vﬁrt , what is termed an expository strategy in this ;tudy. ,Collins'
/"tutorial' strategv was an attempt to cooy instructional strategies used bv a
i g - ’
i tutor.
In an experiment using 8 subiects, the Collins! tutorial strategr;v was shown
“:‘to be a sig;if‘icant factor (r ( 1,7) =17.53, P<.0l) accounting for the diffsrent
scores between pretest and posttest for each subiect. The subjA ect matter used |
was South American C}eography. This study replicates the study conducted by Collins
(19735. It concentrates on the acquisition of information and skills vja CAI using
two diftinctly opposed instructional stratiegies. It attempts to provide similar_
controls for sample and populajbion and tries to de'termine the extent to which °
Collins! results apply to a different populatio;n - English students from StL Laurent,

as opposed to Cambridge high school students and the extent to which Collins!' results
-3 .

— .
y, 2apply to a different sub@t area. -

&




Problem Sotat ement ' .

<
We are aware of some factors deternﬂniﬁg the place of CAI in education and

of the fact that instructional strategies are a vital element of CAI, The
purpose of this study is to determwine the superiority of either the ttutorial' -
or 'expository'! strategies in the teaching of the rules of nmltiplicatibn of
integers, This study will fit into a mosaic of studies examining the role of
instructional stratepies of CAI, 3 |
Obiectives ) ‘ o ¢

"T’hee hvpotheses for this studv can be stated: ’
1) In CAI, the texpositorv! and 'tutorial' approaches regult in equally
*  effective learnine of -the rules of multiplication of inth:gers.

(M1l hvpothesis) !

2) In CAI, the 'expositorv' approach results in more effective learning ‘

of the rules of multiplication of integers than does the 'tutorial!

approach, (Megative hvpothesis)
f

A

3) In CAI, the ttutorial' approach results”in more effective’ learning f

of the rules of multiplication of integers than does the 'expositorv!

approach, (Positive hvpothesis),

——,

The main obiective of this study is to prove the Ttutorialt Appﬂ'oach does
result in more effective learninr;', of the rules of multiplication of integers
~ through CAI than; doe; the texpositorv! approac}.m.

The theoretical {ustification lies in the fact that the student is
oriented by being shown what to look for in a lesson using a *tutorialf strategv;
it is exvected that the leading questions act as "advanced organizers" for the
major content of the lesson, (pAusubel, 1949).

Tn the 'tutorial! strategy the student is asked a question. If he correctly

answers the question, a second question is generated. With the first incorrect

L
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response the student is given diagnostic material and information to corrsctly
identifv the answer to the question, . Because that question first served as
an alert, the student should be able to assimilate the information

more quickly'than had he first been given the information only.

Onerational Definition of Variables

OTutorlal' Approach: refers to the CAI lesson that uses as it teaching
strategv, a sequence of questions. The leading questions deal
° with examples and the final questions deal with the génwal
vrinciple involving the examples. |

-~
Ve N El

*Fxpositorv? Approach: refers to the CAT lesson tha& uses as its teaching

strategv, the exposition, A general ptatement is mad$ The
examples of that statement are given and finally, questions relatinz
to the examples may or may not be asked the student,
Effective Learning: refers to the abilitv to achieve a prescribed level
of performance and in a prescribed time, |
In this case, the performance refe‘rs to the abilitv to correctly multiply
integers. (i.e. positive or nepative signed whole numbers), The level of

performance refers to a score of 8/10 correct on the eriterion test,

-
RS B

‘The hypothesis can now be restated as the predictions: C

A ttutorialt teaching stratepv will result in more effective
learning of the rules of ﬁzl;iphcation of integers than c

will an texpository' stratQgy

:
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Chapter Two . ’ .

Population and Sample - Y
M

- . ﬂ&
Subjects for this study were 58 English-speaking, Secondary I

( ages 11-13 years ) students from Father MdDonald Cqmprehensive High School
in Saint Laurent, Quebec, The population from which the sample was drawn is
relevant i that all Secondary I 5tudents‘are ta{xght the lesson content during ¥

the course of the school year. . : . : &

k .M»AVX )
| The sampling procedure involved selection from six ( 6 ) Secondary I

@

classes., BEach class group was randomly divided into two treatment groups.

| The randomization process was carried out by using a table of random numbers, .
k) ‘ -

k.
Randomization was verified by checkine the male/female ratio in each sample,: ’ f

as well as, by comparing thesubjects's mean grade results of first and second

term examinations., The students were placed in either treatment group,

v

\
according to whether or not thg number in the random sequence was even ox;f.fodd.

Fach group then followed a CAI lesson using either and expository or a

l/ . - 0
Ax tutorial strategy. . .

€ N 0
Procedure '
7 The 58 subjects, in two groups of 29, used the computer at Concordia - {

University in Montreal. Subjects were asked to take one lesson at a terminal.,

same criterion test was given to both treatment groups. The &tudy was

conducted in one non-school day, since subjects werk_not available during

Upon completing the Kessoé, each subject was given a criterion test,> The . L V;
achool time. )
j

™\
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Data Wwas scores on a criterion test that was administered at the ,
4 &

end of the CAI lesson. The test measured the ability to correctly mul¥iply /

integers.

Scores on first and second term exams were collected for each subject

N .

as well as, a record og the time taken to complete the leszon.

Design
o S ; B
The design is modified p;eteet-posttest design outlined in Campbell

& Stanley ( 1963 ). The design is modified in that two treatment groups are

used, This design can be diagrammed as

. “
" - Y RO X4 03 (Bach line is a sequence of operatiohs '
. L RO, X 5 0, carried out on each group of subjects.)

The treatment was accorded to both groups. Subjects were screened

A\ R
so that no one having any previous exposure to CAI participated in the study.

. I
ere subjected to a new experience counteracting

Subjects were randomly ( R ) ‘assigned to either treatment ( a ) or

treatment (b ), Before treatment was accorded any subject he/she was tested
( 01, 02 ) to insure tiat he/she had the minimal knowledge necessary for the
successful completion of the lesson. ' The treatment ( a ) group was instructe

via CAI using a tutorial strategy ( Xy ), while the treatment ( b ) group was

instructed in CAI using the expository approach ( X3 ).

'
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" Lesson Strukture

Post-‘t‘fgestin‘g ( O3, 0 ) of each group measured the¥ability of students to
0 \ 'l ) . ‘1
correct‘iy multiply integers.

Variables

\,

~

Ytutorial! versé‘expository' appro&ch in CAI,

f

‘ Dependent : pgnforfuance on criterion test.
.
Control:  pr l;nm;rledge of basic mathematical concepts;
subjects. Jacking this minimum knowledge were rejected.
; K '
2) previous exposure to CAI; students were asked to
indicate previous exposure to CAI. . ~
\ - ) 3) Pre knowledge of lesson content; subjects with this -

knowledge were rejected.
| ' Lo ' \

\
1) Time sﬁgnt interacting with the computer.

. ' s
2) previous, grades on first and second term examina-
§

1 T
tions. \ N
\ )
3) sex \

4) age | . ’

or purposes of control botl{ lessons, expository and tutorial

were isomorphic\ The flow chart '( Fig., 1) tha%.?ollows outlines the

) . e
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lesson., The lesson was controlled Qy a' proc'edure file called XMULT

( Ai)pendj:x I ) which called the various modules, exércises and criterion

test, as they were needed,
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Figgre 1 .
Lesson structure for expoéitoi'y and tutorial approaches

o
N
l s”u'r, .

GYHNFRAL TN

ray

Tien . -

I

WO e e s

e s Sy

e

Q
. . freteat,
+raaht Requisite akilla
& questions
. v
~ -
s \ —~
\ A ('\J
. -
Vs -
~ T
a3, v
Al
'
MODUL 1: 5 wrang I'elp from Instructor
Hultiplving anv inteesr by =1 —
) N . .
. S right
¢
L I <8
HeONL 2 -
Pultipliinge tws ~asitive 1nte<ers —y T owr A Help from Instructor
o 4
S right
, .
— - 1
- g e o
. - - =
/ =
'
oo leirie g Nowrang Help &"nn Inntructor

Pultinlyinz a ponitive intaser b~
a neritive

= S

[ ol S .
Multiplyine a neeatsye nj A Tam1tave Ly D srone Ma'p fron Inatructor
———y
T
. s
5 eight - 3

L * ) ]
ot 5. - TN

tiplyine two nerativa intesers

!

7 wronr

Help from Inmtructor N

N

CRITFRION THOT

A SANPRITARETCr ST A A Mat < by e o < e ar

.

i L o

t

.

S S e M RS o 3 el e oA R b <
\




>

A
The subject was logged on and given general instructions; then

pre-tested to insure that he/she had‘the requisite sk:i:lls necessary to complete
the lesson and pre-tested to guarantee the lesson content had not already been
mastered by the subject.
. . Co
Module I was then presented using either an exposidory or tutorial
strategy, dependln%vupon which trea\tment group the subject 'belonged.
Subsequent modules ( 2 - 5 ) used the same strategy as the initial module.

The expository lesson is called MULTI ( Appendix 2 ) and the tutorial lesson
1 3

. { .
is called INQR ( Agendix 3 ). Each module was followed by an exercise

v

pertaining to the content of the module, TWe same exercises ( Appendix 4 - 8 )

were used for both treatment groups. J

L
<

Although the lessons themselves provided remedial information witilin

.

each modu}e, the exercise segments were programmed to stop the lesson should

the subject experience difficulty in correctly identifying prod%. After

\‘remedial help from the instructor, the student would begin the exercise anew

and the lesson would continue,. During the actual experiment, none of the
*

subjects required this remedial help,
oy N
Upon completing the lesson, the student waé immediately-given tl/me
»
criterion test ( Appendix 9 - 10 ) whick was administered at the terminal,
Reliability of the criterion test had been determined using a samvle ch‘osen
from the population. The subject matter was taught in a classroom to a groupq
K of 16 subjeci’:s, selpted at random. The item difficult\y of vai'i’ous questions

wag -determined and a Kuder-Richarlson ( KR 20 ) Relial')ility test was performed,

a




Figure 2
Tab(ie 1

'Kuder - Richardson ’ 20'

Applied tc(\ Criterion Test develonment
\ .
1st trial of test 2nd trial, revised test
item no. no wrong deeree of no. wrbng\‘ degree of
. dif¥ficulty difficulty
1 3 .1875 ) > .1875
.2 2 +125 2 W 125
)i 2 125 & 125
4 p) .1875 2 . .125
) 1 ,0625 2 - 125
6 0 -0 2 125
7 2 03125 4 -~ .250
8 2 .125 - 3 .1875
9 0 .0 2 125
o 1 ,0625 2 .125

»
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(Dick & Hagerty, 1971). Two items were changed in the original criterion :
test becausg.of Zero diffﬁfu]ty. The vevised criterion test was again given \
go the ]6 éubjects 2gd‘pew coefficiepts of relative item difficulty were re- | ‘g
ca]chlated as well ‘as new K-R 20 coefficients. The results of the calcula- ?

tions are contained in Table 1.

e reliabilaty coefficient for tﬁe retest was ¥ound to be .46,

Considerably lower than on the original tést, however, the revised test

prd
e Y

[

contains no questions with zero difficuity. (The retest reliability coeffic-

iéQf is a conservative estimate of true reliability because of the homogeneous

nature of the test group and consequently may be accepted.

' : ( -
v . r

_ The content validity of the criterion test was not correlated becéusé \

Jof the nature of the test. Since all ten test items consisted of identifying
matheﬁh;ica] products, the galculation of a validity coeffﬁcient was not ( :

“

considered to be necessary. (The target task was the test task.) _ ' i

e,
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DEVELOPMENT OF PROTOCOLS

- v . x

Thekfwo.lesson protocols were evaluated vrior to cdnducting the
‘ »

[

. Y ‘ .
experiment, The lessons were develoved using the same examples and same steps

° -

in each|lesson, The only difference was in the instructiqnal strategy ~ one

[N

" lesson \sed and expository strategy, the other used a tutorial strdtegy.

. : | SR "ik’

The following model Figure 3 ) was used for the develcpment of

the 1esson~pfotocéls: . .
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Figure 3

. )
Model of Protocol Development
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The individual protocol sturctures can be diagrammed using the

notation:

\kj’
expository generality ( a presented rule or
postulate )

expository instance ( a presented example )

”~

inquisitory generality ( questioning rule or
postulate )

inquisitory instance ( questioning post'ulat;e )

/

To avoid confusion the exposit'ory instance were subécripted. The

beginn‘ing of each module re-initiated the subscripts. Optional sequences and

v

branches are indicated using parenthesis.

N

*
L 4

The-structure of the two protocols is illustr;te:d so that they can

o : . N A
be compared, ‘ N & *

k ( .
EN ]

" expository Fi, .\lEia, Eij, Eiy, (Biy,) Eg, Eig, Eig, Ei,, Big,

Bi,q Bi

12 )

Mbginle I aporoach . :
. : ( Bigy Ei 1

10?

tutorial Iil‘,(Ei 1 A’Eiz.) Ti,, (Ei3)‘_(Ei3E) Ig,‘ igs Ei5,,

aporoach Figs. Eig, Eig) ( Eig,‘ Eisge Biqqy Eigp )
L .

expository, Ei,, Ei,, Eg,( Eiy, Egys Ei,, Egy Eig, Eg,)
aprroach ' -

\

.




Module 2 .

Module 3

e

Module 4

(

Module S

kN,

b

As
be branched
the subject

The subject

Page 22

*

tutorial , . Tiq T,, Ig, ¢ Fiy, gy, Bip, Bg ( ¥ix, Bg, Biy, Egy)

approach ) _ IS1 ) o’

R}

expository, Eiqy Eggy Eiyy Tig

approach
tutorial o
~ ¢ Ti,(Eiqy ) TIip ( Bipy, Iiy ) Igq ( Eiy, Egq, Eis,
approach . -
N A "Eg.] 't EiG, Eg Ei'?, Eg1 ) 151)
)\ .
’ !
expository Big, Bgq, Fiy, gy, iy
: AIN ,
approach y . // k
tutorial . -~ ) . ( !
‘ : Ti4( Eiqy ) Iip ( Eipy ) Igq ( Eiy, Egq, Eis, Egq
approach o
, ( Eig, Egq, Eip, Egq ) Igq)
N | »
‘ . -
expository
s Ei1, Eg,q, Eiz, Eg1, 2[:1._3
approach . ' v
N
tutorial
: i, (Biy, ) Ii, (Bi,, ) Ig, (Ei,, Egy, Figy Eg
a pproach »
‘ ( Big, Eg,, Ei Fg, ) Ig,) ‘\
outlined earlier, upon completion of a module, the subject would

to an exercise segment. The purpose of the exercise was to give

an opportuﬁity to practice the content of the completed module,

-

o

would then be branched to the next module,
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The teaching modél implicit to the development of the

u

modules is the classroom. The basic model may be referred to as "explanation,
demonstration, assimilation'. The ;htionale for the number of repetitions

of examples both in the expositdry and tutorial modules is based on real
a

-

classroom experience.
[

¢ !
- In the ideal situation the module provides an indefinite number
of examples, however, due to the nature of CITCAN a limited numbdr of examples

are used.

" An intuitive decision is made limiting the number of examples.

P

If the student cannot grasp the concept remedial help is called for. Under this

circumstance the student would be branched out of the lesson and given personal

- -

attention.
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CHAPTER THREE S

' Results
The data collected for each group is shown in Table 2, broken down
- by instructional strategy, age and sex. (’I‘hirteen and fpurteen year olds were
~ i

grouped together because of’ few fourteen year olds in the popula_tiorl.)
'

) Iy .

o7

The moderator vgriabies in the study were time spefit interacting at
the terminal, previous grades on first and second term math examination
( pre-score) sex and age, By ;subdividing the samples according j;o a§e anti
sex, we can account for any effec’f on the final scores due to these factors.
The effect of time and pre~score oen criterion test',scores is countered bv
determination of regression equat;ion for each cell, by determination of a

: S

' residual for each score and by adding this residual t86 the score predicted

by the regression equation using the sample mean and the sample mean time,
All tests are computer administered and all data is collected on gl.inn.

An-analysis ‘of covarience was performed ag outlined in Marascuilo

« k) .

( 1971 ). Regression analysis of the covariates ( times, pre-secores ) was
®

-

9 conducted and regression coefficients were found for each cell and both
samples. The coefficients are contained in,Table 2. The corrected gcores

were found after determining the residual of each score. DBy using the

.

observed values for time and ‘pre-score in the regression equation of each

cell, we obtained a predicted score for each subject. The difference between
. S TR

the actual and predicted scores is the residual, Using the sample mean time

and mean pre-score\in the régression of each cell yields'agmther valu? which

when addsid to the rééiduai gives us the corrected score. An analysis of
}

. variance was then conducted on the corrected scores,
M b

A % i i o

RV

-

J—

e amn kM




FemaZe 13 - U

’ ¢
N=38
X=a.7

Corrected W = 2.7
"1Scere

IPredictead

947 ; Score =~,0292 X ~.OLLG Z + 1CF

/ R

»
-
!
L~
Female, 13 - 1.
N=7 .
X=9.1

Corrected 4 = 9.6
Score

Predicted Score
= ~,1566 Y + ,C00L 2 + 14,6212

t
g Figure L
i Table 2 Summarv of Results
§ Male, 12 Male, 13 - 1L Female, 12
1 t
to=35 N=1 M=5
| . -,
. % = 9.0 i =9.0 % = 9.2 ~.
9,
i — - -
s Corrected ¥ ='2,0  Corrected ¥ = 8,9 Corrected 4 = 9,1
Score Score Score
Predicted” = 9.0 Predicted Predicted -
Score Score = -, 0348 ¥ -\i()l;?’) Z+1 13.835 Score = ~,0994 Y + ,0201 Z + 10,
~  EXPOSITORY CROUP
) N =29 L
X =3.9 .
A Corrected W = B.9 =
Mean Time = 34,0
“ ' Mean Pre-Score = 77.6
Predicted L
Score = =,0035 ¥
i -.025L6 2 {
- + 10,10379 b
' Vale, 12 Male, 13- W Female, 12
N5 N =10 N=7
o L X=96 E=9. X=9.7
Corrected W = 9.4 Corrected W = 9.5 Corrected W = 10,0
Score ’ Scors Score
) Predicted Score Predicted Predicted Score
| - 0735 Y + L0197 Z + 10.3199 Score = .0361 Y -30l12 Z +9,9191 =,0306 Y -,02u7 2 + 8.82L4
.4
. %, s AN
-~
JUTORIAL GROUP
' N =29
~
X = 9.5

“Porracted A = 9.6
Mean Time = 33.8

Hean Pre-Score = 77.7

Predicted
Score =.-.01365 Y
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" A complete table of raw data is fouﬁd‘ on Page 78.. Using as an example,
the first subject in the tutorial approach we get a predicted score of 9,0LL.
With a time of 35 and a pre-score of 62% the predicted score = - .0735 (35)

+ .0197 (62) +10.3199 = 9,044, Since the actual score was 9, the residual for
this subject is -OM; Now using the sample mean time of 33.é9'7 and the sample
mean prescore ‘<.>f 77.7&1 in the game regression equation, we get a value equal to
-.0735 (33.897) + .0198 (77.741) + 10.3199 = 9,313. Adding the residual of
-.4h, we obtain a corrected score of 9.313 - .04 = 9.269, This procedure was
followed for all scores with the exception of the twelve year old males in the
expository approach. Since all scores in that cell were constant , the regression
equation for that cell is also constant, the residual is zero for all subjects and
the predicted score is 9,000, - ' , / ,

Ari analysi’s of F:J'az-iamce was then performed on the corrected scores. The
results of the 4 x 2 analysis are listed below, The A~level factor is th? effect

of age and sex while the B-level factor is the effect of strategy on outcomes.

FIGURE 5
TABLE 3 ‘
* -
Analysis of Va‘iﬁce . =
Source df ' M.S,. F
A 3 4221032 . 6‘771/.287
B 1 6. 7146639 10.768637
. AB o ¢ 3 .2082331 .3342583
(‘\y . , g .
error 50 .623%539 .3342583

3

The results of the analvsis of variance shows that the effect ‘of ‘s¥rategy
on outcomes is very highly significant F (1,50) = 10,768, P<«,0025 . In view of
the results of studies by Atkinson (1972) and Collins (1974) using ingtructional

strategies similar to the tutorial strategy of this study, this result is not .

~

<
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unexpected. Since the tutorial strategv attempts-to identify the student's

Page 27

<

‘,weaknesses, thegstudent is branched out of the modules whose content he has \
mastered. Consequent]y‘ 'mofe attention is given to the instruction of items

|

not oresently mastered bv the student,

The histogram that fcsllows (Fipure 6) shows the distributien of raw scores
-~ > -
on the criterion test administered at the end of the lesson. The distribution
alone shows quite clearly the superiority of the tutorial approach' over the

expositorv aporoach.

5
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ISTRIBUTION OF CRITERION:
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Chapter Four

Conclusions & Discussioh

v
~ v

Future studies in the area of CAI must eobserve the cavelat that moat
students have-difficulty operating a computer termina;]'. u;on first” exposure,
. Many subjects of this study were momentarily perplexed upon learning the
standard notation fc;r 0 ( OH)i and ¢ (zero ), the use of the carriage return,
etc. Fortunately, all subjects recovered sufficiently‘to'/'be able to follow"
the lesson, however, future endeavours °f. thisskind will first Spenci a périod

of time allowing the subjects to familiarize themselves with the operation of

the terminal. The lesson will be given at a second sitting.

\Th\l‘t?‘étudy was conducted in one sj.gting to handle several uncog
trollable factors., Since the subjects were 12;14 years of age, adult
supervision was necessary. 'While subjects were participating in the experi-
ment, they were left to the privacy of the computer terminal with an adult on
the floor. A second reason for running the experiment in one sitting was
because the subjects v;ere of sch;ol age and it was™ not possible to arrange
for the \subjects to leave 8chool more tham once to participate in the exper-
ment. Future replications of this experiment should be done in two sittings
- the fiérst to introduce the subject to the use of the tex;minal, the ’secénd
sittiné t:,o run t}/xgdggperizn‘ent. ’It would be intercesting to note if the
results \\would be similar to those reported here, if the experiment is rwi

. \
using a'larger number of lessons,

- The results of the experiment reported: strongly favor the 'tutorial!

, dstriategy to the 'expository! in@e teaching. of the rules of signs for

multiplication of integers, The results of Collins! s}htudy aimilgrly favor a

£ 3

-~ -

~
oAt e N s T

-



=

~ ’ ~ &

tutorial ( albeit a slightly differenct strategy ) approach in the teaching
of South American Geograph}". Further research must be conducted to deter-

mine whether this result is consistant for nost subject areas.

N :

The superiority of the 'tutorial® apuroach can be explained in that
the subject’s weaknesses are quickly identified and the appropriate instruc-
tion is given him. Whenever an area of%nstrugtién which the su:b:ject has
‘already mastered is reached, that area is skipped. Consequently, more time
is spent in relevant instruction. Similar experi.‘t;entsl‘must be conducted. .

using the same strategies, and variations of these strategies to determine

whether the results will hold using a different mathematical concept as

lesson content, as well as, in different subject areas, Other experiments
using different populations are necessary to generalize the results of this
experiment, Xf consistent results can be obtatined using different popula-

. Ve
tions, and different subject areas, the superiority of the 'tutorial'

¢

approach can be asserted,

The’ question %hat iogically follows is whether or 1;9%. a strategy
that is a combination ‘'expository - tutorial! approach would be,superi'or to
the two presently under discussion and if sé, for what subject are;als, for
what poi)ulatiouns. The implica‘.tions of such result_s for instructional designs
in aféas other than CAI are limited. Television for example, is not suited
to tutorial approach while the traditional classroom would benefit. Since

EY

the teacher would skip over areas of instruction, whil.e the students who' °~

¢

[

i
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“
have mastéred, more time would be snent in relevant instruction. Medi; with

fittle branching available to them stand to benefit little from a tutorial

a

-
approach while the media ( today's machines, etc. ) with branching capabil-

ity is better able to use the tutorial approach. b

v N

3 v

- The results of the study were expected. Although neither

approach exhibited marked differences across age or sex groups the ‘tutorial

'

approach was clearly shown to be superior. The histogram (FIG. 6) also showed
Y

the tutorial approach to be superior to the efbository. Finally the analysis

Fy

also upheld this conclusion. The time and cost of development was the same

o P T

for both approacheg\yet the tutorial approach achieved better results in less

s

BN

dinteraction time.
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Appem?ix 1

GE T,"XCI TCAN/ WN =VA SSE 80, -
CALL.YCTTOAN. © . _ ¥ .
GET,£ XE A1/ L =VA S5 B0 ' '
EXE R

.ETUF!*J,EXEH’I;.‘ ' r‘\')l
CALL,'XCI TCAN . /

BE T,F ¥E A2/ tN=VA SEEBO,*

E XE A2, ‘

FE TURN ,E XER2. [ )

CALL ;' XCT TCAH.!

GE T,'E XE R3/ LN =VA SEE 80-
E XE RZ.,!

RE TUMN . E XER3.!

CALL, ¥CT TCAN. ) / A R
GET,E XE R4/ UN=VA SSEBO. ‘ ‘

EYER4. T
FETURY,EJE R4 ‘_ . ’
CAI.L, XCT TCAN.

GE T, E XE RS/ N =VA/G 5= 80,1
E }E RS, .
'P&TURN.EXEHS:.‘ L - .
CALL ,"XCT TCAN .

GE T,E XE RTST/ = VA SSE B0,

L7
by

EXERTST."
FE TURN',E YE ATST.!
CALL ,*XCI TCAN .
EXIT.
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Appendix 2

ILIRARE By ' SN

© D0120% THIS PRIGRA' USES n’m'Exmsme\( STPATEBY ’ e,

CH THE RWES OF SIGNS FOR THE ’

0D140% MWL PIPLICATINN OF IN TEGE RS.! ~

i 00150 TEXT+ -
| 00160+
! 00170+ TIS I

! 00200+
00210+
GOé2D+
00230+
00240+

00250+
00260+ -

00270+
00230+
00290+
00300+
00310 M HQW |
00320 TEXT+
00330+ K
00340+
00350+ PROPE

-

00370+
00380+

YELCOME ™ A COMPUTER ASSISTED ALGEBRA LE"‘SDN. SINCE
S THE FIAST TIME THAT YOU AFE SIZTTING AT A COMPUTER

g 00150+ TERIINAL,. HERE AFE, SOME BASIC TNSTRUCTIONS YOU MUST ALVAYS
‘e 00190+ PFEMEMBE R% . J

~AFTER EVERY Al:! SWER YOU TYPE/PRESS THE PE TURN BUTTON.

IF YDU GAN"T FIND THE FETURN BUTTON: ASK THE
INSTRUCTOR FOR HEL P '
_THE MIMBER 7ERD VILL BE TYPED AS 0.
~THE LETTER NH \'ILL 0E TYPSD AS @4
~'HENEVER YOU. TYPE A NUMBER, TYPE THE N LIE RAL,
TE, TYPE 10 FOR TEN.
~IF YOU,MAKE AN ERMD R, PRESS THE BUTTON HAFKED He s:,,
AND mTwr'mEE%chAnamm *
ET*S BEGIN. GOOD LUCK
"

!

-

"

IN ORDER THAT T .'.[LL BE ABLE TO TEACH THIS LESSON
ALY, I *1UST KNOW "'HAT YOU ALPEADY UNDERSTAND. HELP ME

002360+ BY TAYIMG THE FOLLOVWENG QUL Z.'
v

~VAIT FNR A QUESTION MARK (\) BEFNRE YOU TYPE AN AN S\':'_ER.‘

¢
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’
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00390+ SIMALIFY THE FOLLOVINGS ' ’
00400+ TYPE THE AMSVER NULYJ MAKE SUFE YOU TYPE THE SIGN IF THE MUMBER

0410+ I8 MEGATIVE AND REMEMBER TN PRSSS THE RETURN BUTTOM.

00420+ (=7) + (=119 =

00430 ' R

00440
00450
00460
goa7o
00480
00490
00500
00510
gas20
00530
00540
00550
00560
00570
00580
— 08550
00600
0610
700620
00630
00640
00650
Q0660
00670
00580
00690
00700
00710

VvV CLR
004380
00480

‘00490

viov
T

00530
00530
00540

-V LDV

T
00580
00580
00590
VvV LDV

C =16 ’ \
C (-18)
Iy
Yl=\1s 1 ‘
28 + (=9) = -
c 19
C +19
b
V=V 1+ 1
(=17} + 6 =
cC -11 _
C (-11) - !

[

‘ -

W
1

Vi=V1+1

T TYPE THE NPPOSITE NF ~6.!
00G4AD C 6 '
o S

00640 C +6
w
00650 T NO, THE NPPOSITE OF =6 IS 6.
V LDV V1=V1+1

T TYRE THE NPPOSITE NF 4.

00630 C -4 '
00690 C (-4)
00700 v ' o §
V LDV Vi=Vis1 °

00760 v CiP V1.GE.4

T

14
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A

00720 TE XT+ \
00730+ I" VERY SORRY BUT YOU ARE NOT YET FEADY FOR THIS LESSOM. -
00740+ GDODBYE FNR MO, |
00750 04630 6

00800 00830 ¢ -8
00R41D 00830 C (=8)
00820 01110 v
00830 T  (-5) X 20 =
00840 00870 C 100 -
00850 00870 C (-100) : B
- 00860 01110 W
g 00870 T 3 % (=5) = ;
[ 00880 00910 C -15 s | 3

00890 006910 C (=15) .

00900 01110 v ' .

00910 T 6 X (-10)’ .
f 00920 00950 C -60 . - ?
00930 00950 C (-60) § \
0®240 01110 W , . . ' ;
00950 T (-=3) X (=4) = ' }
00960 01010 C 12
00970 01010 C +12 . -
00980 01010 C (12)
00990 01010 ¢ (+12)
01000 01110 v
01010 T (=8) X (=5) = -
01020 010 C 25 ‘ L
< D1030 01070 C +25 - ' ‘
| 01040 01070 G (25) , Yy, o !
| 01050 01070 C (+25)

01060 01110 W '

|
jg 00760 T GOOD. YOU 'ILL BE ABLE T FOLLOW THE LESSON. i
. 00770 T ’ i
! 00780 T NOY. TYPE THE FOLLOVING PRODUC TS%
i 00790 T (-4) x 2 = “ . : %

I R T e L s Prar 3 R ST Y P " - N '
“;{A » "_‘",ﬂ ;t.» fffi %, 4y ‘Ea%%%“ : ¢‘ : :)«t;’ﬁ.‘m?‘:d‘-?-}zgy ‘u; .“ At
¢§ k A ¥ e o 3
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01070 T YOU XNOW ALL THE "ATERIAL THAT THTS LESSON COWLD POSSIRLY
01000 ¥ TEACH YOU.. SO-ILL SEND YOU ON YOUR VAY. )

01090 T GOJDBYE FOR MOW.

01100 04630 G

01110 OTII V40

01420 TEXT+
‘ 01130+ .THE PURPOTE OF THIS LESSOM IS TO TEACH THE MULTIPLICATION
K 01140+ OF INTECERS. AFTER YOU HAVE COMALETED THIS LESSOM,” YOU ‘ILL
01150+ BE ABLE T CORRECTLY IDEMTIFY THE PRODUCTZ/[N THE SEC TION

P

[T R U

01160+ YOU JUST TRIED.

& 01170+ - ' b /
| 01180+ . DBEFDRE “E CAN DISCUSS MULTIAICATION, '€ NEED‘TD
. © 01190+ FEVIEY SOME BASIC PRTNCIPLE S.
| 01200+ FICALL THAT UE CAN EXPAMD 4 X 5 INTO 5+ 5+ 5 + 5.
i 01210+ , ,
| 01220+ Of ; 4 X5=5+5+ 54+ 5 ‘ g
" 01230+ . " , ’
01240+ TAKING ANOTHER EXALAE YOU LAY RENEMBER THAT ]
01250+ < " ¢
01260+ - 5X2=2+2+2+2+2}+2
¢ 01270~ R . ;
01280+ IT FNLLOWS THAT g\;if-1{_j_f—ﬁ) f'(-1) + (=1 ;
01250+ : .
01300 ‘€ KNOW HOW TO ADD (=1) + (=1) + (=1} =3 ' i
01310+ , _
04320+ CO.SINING THESE TWO FACTS YE ARRIVE AT 3 X (=1) = -
01320+ ' )
- 01340+ SEnEnsER '3 X (=1) = -3
01350+ '
01360+ £ “ILL USE THIS FACT IN A NOMEMT. FEMEMBER IT.
01370+ o ‘
0138N+ THE EXPANSION FOR 5 X (=1) IS (=1) + (=1) + (=1) + (=1) + (=1
01390+ ’ :
; 01400+ THIS GIVES US 5 X («1) =.=5 '
g 01410+ |
01420+ IF THIS ISN“T TOO C' EAR, STOP AND THIMK ASOUT I.T.

i
!

E . .
! 01430 T YHEMN YOU AFE MEADY TO CONTINUE,HIT TME METUSN BUTTON.
<y
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01440 T TF YOU CAN®T UNDEIRSTAND THE LAST STATEMEN T, TYPE /HEL P#.

01450 L PCA
01460 01500

01330+ YOU SHOWD %NOwW THAT (~1) + (~-.1)

01470 01500
.01480 01580
01490 01430
01500 TE XT+
01510+ 'E
01520+
01540+
01550+
01560+
01570 T

01580 L IGR

01590 TE XT+
01600+
01610+
01620+

01630+
01640+
01650+
01660+
01670+
01680+

01690+
"01700+

01710+

A HELPé

A MEL P}
A:(CPH)
I QRY

-

J ¢

HAVE THAT 5 X (=1) = (=1) + (=1) '+ (=1) + (=1) + (=)

)

A

THESE TWO FACTS

A
«
LR IR}

SUSBEST THE FNLLOWING PRIPERTY2NF =1

5 X (=1) = =5

z'x (=1) = =2

6 X (=1) = -6

(=1) & (=1) + (=1) = =5

.

COMBINING THESE TW0 FACTS, VE ARRIVE AT

S X (=1)

= =5

s

/ 14
USING THIS PROPERTY OF =33 WE GETH

e

e
#THE PPRODUCT NF AMY IMTEGER AMD -1 IS THE OPPOSITE NF THAT INTEGE .




01720+

01730+
01740
01750
01760
01770
. 01780
01790
01800+
01810+
01820+
013830+
01840+
D185Q+
01860+
01870
01880

‘

01890

01900 L‘%gn

S 01916

048R0
07930
01940
01950
01960
01970
01980
01990
02000

\147 . Page 38

18 X (=1) = -18
N WOULD YOU LIKE MORE EXAMPLES\ TYPE YES 1R NO... ;
01720 01880 A YES ‘
01940 A 10
u
01750 N,ANSUER THE QUESTION...tOLWD YOU LIKE uoFe EXAUSFLES.% o

AS

°

Y3 X (=1) = =3 .

4 X (=1) = =4
¢
4

01740 T 10 % (=1) = =10
T ASK THE INSTRUCTOR FOR HELP BEFOFRE’ YOU CNNTINLE, ,
T YHEMN YOU ARE 'READY TD CONTINUE, PRESS THE RE§IRN BUTTOM ONLY.

01930 A (CA) |

01890 LQRY - , "
01940 L TCR ‘ . .
T AT IS TIME, T THINK YOU SHOUWLD TRY THE FOLLOWING EXE FCISE.!
T p '

M BNOD LACK

02000 GENT

T NOW TYPE THE WNFRD SHAL T.
01980 LORY o | |
TEXT+ . N ‘

L]

02010+ FROM THIS MOMEMT ON, WE WILL REFER T0 A POSITIVE TNTEQQP A? PO

A\

o

o ——— o b iy

e




02020
02030+
02040+
02050+
02060+
02070+
02n80+
02090+
02100+
02110+

02120+

. 02130
02140
02150
02160
02170
02160
02170
02200
02210
02220 T
02230
02240
02250
02260
02270
Y.

. . )

02200 02290 1. ICR
s 02290 TEXTH ‘
] 02300+ \

02310+ CASE I% PDS X POS

02320+

02330+

R AS NEG.

+AND A NEGATIVE TINTEG

WDER THE NPERATION OF MU TIFLICATION, THEFE ATE FOUR
POSSIBLE CASES TO CDNSIDEH. THEY APRE®h ‘ i
1 o - ] i
CASE I% POS X POS . :
CASE II% PIS XHEG ' . -
CASE III% MEG X POS
CASE IVh NEG X MES B
J o

CAM YOU -THINK OF ANOTHER CASE NOT INCLUDED IN THE ABOVE FOUR\

02190 A* YES . A n

02290 A MO - )

u / ‘

T,YOU HAVE NOT ANSYEPED THE ‘QUESTION PROPERLY.

T GAN YOU THINK OF ANY GUHER CASES\\ TYPE YES OR NO. ’?"

02130 T ° x P )

T *HAT IS YOUR NME' CASE\ }

A 2 | |

T ISI"T THAT ALREADY INCLUDED AS OHE OF 1Y FOUR CASES\VM\\\\ ]

T IF you STILL DON™T THIHK S0... ASK THE TNSTRICTIR FOR HELP ' -

T mHEM YOU'ARE DEADY TO GOMTINUZ, PRESS THE NETUAN BUTTON. ..

L PCR T,

02280 A (CD) .

L ORY

02250 T “HMEN YOU AFE READY TO COMTINUS, PRESS THE RETUM BUTTON DN

\




W TR

TR E TR T T

g

rA.’
N

o~

e o e o L T B S o, et

02510 T G X &= 24 ‘ o
02520 T PN X POS = POS ﬁ ‘ '

02530 T \ .

025407 T 3, X5 =15

02550 T POS X POS = POS i .

‘02560 T _ ?

02570 T 2 % 20 = 40 | N
02580 T POS ¥ POS = POS ‘ /J

)

02340+ THIS TS THE CASE TMAT VDU AFE ALFEADY FANILIAR VI TH.

02350+ LET'S TAKZ T'O PO'S THTEGERS, GAY & AND 6

02360+ S KuDY THAT 6 X 8 =48 ‘ ’
02270+ IN ANOTHER EXALPLE, UE FIND THAT 3 X 7 = 21

02380+ . y)
02290+ THESE TUD FXYAUPLES @HOY THAT POS X POS = POS :
02400+ THIS FACT IS NOT MEW TO R

02410+ - :

02420+ © POS X POS = POS

02430+

02440 T DO YOU VANT HOFE EXAMAES\ TYPE YES OR MO

gzasa T ¢ ; ' . : -

02460 02510 02R00 A YES ~ .

02470 02670 A NO

02430 U

e

02490 11 ANSIER THE CUEGTION.. ’ | 1
02500 02460 T DO YOU VANT MORE EXAUPLES\\\ TYFE YES NR MO

[

02590 02440 T ‘ .
026500 T ASK THE THSTRUCTOR FOR HELP PEROFE YOU CONTIMUG.

02610 T 'HEN YNU AFE PEADY TO COMTIMUE--PFESS TME METURN BUTTON ONLY.

]
02670 T
02630 L FGR |
02640 02660 A (CR) ﬁ : . |
02650 02610 LaRAY ‘ ' R N

!

. R . -




ch

02660 L
02670 02700 CENT s
02680 T TYPE THE UOFD SHAL T.

02590 02680 L ORY

02700 TEXT+

02710+
02720+
02730+
02740+
D275+
02760+
02770+
02780+
02720+
0280N+
02R 10+
02820+

" 02830+

02340+
02850+
025E0+
0T870+
02880+
02690+
- 02900+
02910+
02920+
029304+
02940+
02950+

02960y )

CASE TII% POS X MEG

SUPPQO 85 nMT‘mUAnsAQED1nmuJTmY é>:b5)‘ 7
YOU ALREADY KNOW THAT -5 =65 % (=1)
THE FEFOFE."'B X (=5) = 6 X 5 X (=1)
e 30 X (=%)
. = =30
ve mQy KHOY THAT 6 X (=3) '= =30 -
an THAT S X NER =

P0S X MEG = MEG
/.‘!nTICE THAT THE I"U_TIH:ICATIUN ¢AS CARRIED quT IN TWO SETS.
FIRST "MWLTIRY THE T TECERS AS THOUGH 30TH VEFRE HJS:ITI\E,‘ THEN
UsE THE PROPFER RWE TO DECIDE UPOM THE CORAECT SIQ?!.‘

A}

.....

ETRST. W W ILTIPLY AS USUAL. |
cOIDE Off THE PROPER SIGH.

§CO?‘D.-;-..("|'.D\_
TRE [
THIS LAST EANRLE TSLLS US THAT A PNRLTIVE INTEGE R

3y A NEGATIVE INTEGER “WILL YIELD A MEGATIVE 'PBODUCT.‘

, :
NQ Y 1HAT YOU %NOYW YMAT-TO EXPECT. LET'S TRY ANOTH-EH £ YAMPLE,

|

LT ALTED

‘\
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8

lgl ) E .
By 02970+ 3 x(-2) =3 %2 x (-1

02980+ = 6 X (=1)

02990+ = -6

03000 T ’”

03010 TEXT+

03020+ g,

03030+ LET"S DO ANOTHER E XAMPLE==mBETTE R STILL~w=YOU-TRY THE NE XT ONE
03040+ TYPE THE PAODICT 11 X (=4)
) 03050 T -

\,—/ﬂ
03060 03160 =44

c
“*03070 03160 C (-44)
I

o S e A

03080 03130 I 44

03090 03130 I +44

03100 03110 v 3\

03110 T YQU™VE H1ULTIFLIED INCORRECTLY. TRY AGAIN.

'03120 03050 D160 T TYPE THE PRODLCT 11 X (-4) ' ' ’
03130t YoU HAVE THE VROMG SIGN. TRY AGAIN:'.. '

03140 03050 TTYPE THE PRODUCT 14 X (-4) .
03150 03050 TJASS THE INSTRUCTOR TO SHOW YOU HOW T MWTIRLY 11 X (=4)..

.

® s
? 03160 0 6D \
03170 03200 @ ENT ‘ ‘£ \
03180 T TYPS THE “ORD"SHALT. u
03190 03180 L ORY . )
03200 TEXT+ \ ‘ ) G
03210+ ]
03220+
03230+ CASE III% NEG X POS | ,
03240+ ,
03250+ 1€ AL FEADY KNOY T'O CAEES:
03260+ |

g

TG T TSN, s e e e e -
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J

03270+ © CASE I% FOS X POS = POS .
03230+ CASE II% PNS X NEG = MNEG '
03290+ . v

03300+ 7O FIND THE PRODICT NF A NEG X P08, £ VILL USE THE COMMUTATIVE

03310+ PROFAERTY OF MWL TLALICATION. 2
03320+ *
. . N
03330+ FECALL THAT 6 X 5 =5 X 6. THIS IS AN EXAUFLE OF THE /

03340+ COMMUTATIVE PROFPERTY OF M UL TI FLYCATION=-
03350+ VE"LL USE THTS TN A MOUEMT On Twn.
03360+ / '

0337C+ TO FIND {F PRODUNT (=5) X 6.:,LET"S PROCEED AS FOLLOWS -
03380+ (- 5) X6 =6 X (=5) BY THE COMMUTATI \E PHOPERTY.
03390+ YE KNOW THAT 6 X (=5) = =30 ,

03400+ OCONBINING THESE TiO N\TEr ENTS, "€ GET THAT

03410+ (-3) x 6 = =30

03420+ MEG "X POS = !IEG : ¥
03430+ SO THE PRODWT OF A NEGATIVE AND A FOSITIVE IS5 NEGATL VE.
03440+ .

03450+ " 'EG X POS = NEG

02460+ / ’

02470+ LET'S DO ANOTHER EXAYALE. FOLLOW EACH STEP CAFEFULLY

03480+ (-4) X 7“-=\.\(," -4) '

D34°20+ = \

03800+ 90 (=4) X 7 =
03510+ , }\
03520+ PRENENBE
03530 T TYPE THF PRIDLCT (=7) X 6 ’ -
03540 D3650 C =42 '
03550 03650 C (-42)

Tieswws MEG X POS = NEG ¥HiEH ' y

" 03560 03610 T 42 ‘ s

03570 03610 I +42




D3R10 T (g2)

03590 03610 T (+42)

03600 03620 03640 U ~

3410 03530 T YOUR GIGM TS WROMG. NOV TRY AGAIN.

03620 T THAT'S MNOT RIGHT, TRY AGAIN. -

03630 03690 R ENT / .

03640 03530 T ASK THE THMETAWCTOR TO SHOW YOU HOW TO-FIND THE PRODLC T (=7
X 6 -

03650 O G

03660 03690 ¥ENT

3670 T TYPE THE YORD SHALT.

03680 03670 I QRY
03590 TE XT+
03700+ 4
03710+ CASE T\ MEG X NEG
03720+ >

03730+

03740+ LET"S REVIEW "HAT YoU SHOUWD K\O‘.’! 0y MO
03750+ CAST TS POS X = PAS

037R0+ CASE TITI% POS X MEG = NEG
03770+ CASE III% NEG X PO HEG -
03730+ CASE IVh NEG X% AR R

03Y90+
03800+ T CMFLETE THE ABDVE PATTEM:,

\

N

\HAT DO YOU THINK MEG X MEG SHOWD

‘:lﬂHDIYOU FCEL FITS BEST. P0S OR NEG.

03816+EQUAL\ TYPE vHICHE\E 7
03620 03840 C POS.

03830 03860 % NEG

03840 0 GO

03850 03860 T FEMEMBER THAT ~ NEG-X NEG = FO S

03860 N THAT"S NOT FIGHT .
03870 '03850 T THE CORFECT ANSYER IS POS

-




03870 TEXT+
02890+

03900+

039 10+
203920+
03930+
.y
03940+
03950+
03960+

\ - ,

LET" S 1 0Di~A T SEVERAL EYATTPLES' T® SEE.HO™ IT'S POSSIBLE THAT

- NEG X NEG = POS : ' l
COMSIDER (=5) X (~B)

VE KNOW THAT -6 = 6 X 5—1)

80 (=5) X (=6) = (=5) X 6 X (=1)

= (=30) X (-1) ./

DO YOU REMENBER THE ’1U.'IIH_IC/\TIVE PROFERTY NF =1 \\

3970+ THE PRODWCT NF ANY INTECER AND =1 IS THE NPPOSITE OF THE IMTEGE R.
hoo80s THAT MEANS THAT (kao) X (-1) EQUALS THE OPPOSITE OF ~30.’
03990+AND - ‘ ' ) )

. 04000+THE NPPOSLTE OF =30 76 +30.° . ’
04010+ (-30) % (=1) = 30 o TN /
04020+ THIS GIVES us (=5} X (-iu (-5) % 6 X (=1)
04030+ o o - (-30) X (=1
04040+ " 30 .
04050+ (=5) X (=G) = a0
04060+ “NEE. X I'EG = PO'S
04070+ , ‘
04080+ HEFE" S ANDTHER EXANPALEs WATCH EACH STEP VERY CAREFLLLY.
03090+ (=8) % (=2) = (=8) x 2 X (=1 : \ /
04100+ = (-18) X% (=1)
04110+ = 16
04120+ (=8) X (=2) = 16 | 4
04130+AGATH MEG X MEG = POS ' '
04140+ TYPE THE PRODUCT (-4) % (~3)

04150 04240 n 12

04160 04240 C +12 /

04170 04200 04220 T ~12 .

0a18b 04200 04220 T (812) ' :
. .04180 04210 04220 V

s - e e A BT A SIRMTT CURPERR RS




04200
04210
04220
04230
W 06240
" 04250
04260
04270
04280
00298+

04300+
‘ 04310+
E 04320+
} 04330+
04340+
04350+
04380+

O4§70+

04380+
0AaNS0+
04400+
04410+
04420+
04430+
04440+
0a4s5Q
04460
04470
04480
04490

v by RPN Y AR

04150 M, THE SIGN IS TNCORFECT. TYPE THE PRODICT (=4) % (-3)
4150 THAT"S INCORREGT. TVPE THE PRODICT (=4) X (=~3)
T ASK THE INBTRUCTOR FOR HELP BEFNFE YOU COMTINUE. x
04150 T THEN TYPE THE PRODUCT  (=4) X (=3) . : >
" GW ' .
04280 O EMT
T TYPE THE VOFRD SHAL T. .
04260 LQRY ’

Y

TZ XT~ ' < .

NMOW YOU"LL HAVE AN OPPORTUNITY TO PPACTICE ALL THAT YOU"VE LEAMN

-
,’\,‘?ﬁ

R ¢ ]
BEFOQRE Yo:/m-:exn THE TEST HOVEVER, LET'S BEVIEW WHAT YOU
SHOUWLD HAVE LEAANED. '

"HEN YU ‘HLTI!;LY TNTESERS,” YOU CABRRY NUT THE MULTIPLICATION ‘
I 70 oTEPS. Y, “l
FIRST.....DISF"—'GAFD THE SISNS AND MULTIFLY AS &fSUAL.
S‘:CU“D.....FIND THE CORPECT SIGN FOR THE PMODUCT USING THE. meEs%

-

POS X POS = POS . ‘
PIS X MEG = NEG
° NEG X PQS = NEG a . (:
I © /({: “

X MEG = POS ' «

"

MEG

GNoD 'UCK;QU/ ] < | | : %
0TI VS0 |

VLDV V60=V50-V40
VLDV V70=V60/60 "
04510 QENT , -

T TYPE THE YOFD SHAL T : : " | ;
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- ————, o AV oI I A Sttt S Y

) ’
B, O EE S g 4

04510 v 8xD 1,V30 : . !

2

g 04500 04490 LCRY
:
f

04520 T YELCN''E RACK FA3YM THE TEST.

! 04530 Vv DIS V30, (*Youm SCORE DN TEN I 5%, 12“.*\‘

0254Q \DIS V70, (% THENTIUE TAKEN FDH THE LESSON T8 *E/s # wmqu.‘*)
\\04550 4600 v NP V30,GE,.8 - °

0456/ T YOU SHOLLD HAVE BATNED A HIGHER SCOFRE.

0as57fi T TAKT THE LESSON AGAIN AT ANOTHER TIUE.-

04560 “' GODDBYE UNTIL THE MEXT TINE ¥
* 04590 04630 8 . )

04600 .7 CHNG FA TULATEONS ON YDUR ACCAMFLT SHMEN Tows Y0 U HAVE

04610 T SUCCESSFULLY COMFAETED THIS LESSON. *

oy

04620 M GONDBYE FOR NOW : .
04630 € . :
‘ ' B q
; - 5
{ U
\ . S
- * I
/
° . o“": I
1 (_1/”\
° L3 \
v (
! =
i . .
1{ .
* ‘ N

v




Appendix 3

—
00100 M HELLO
00110% PROGRAY INOR )
00120#% THIS PRAIGRAM WSES A TUTORTAL STRATEGY

3

00130% TO TEACH. THE RULES IF SIGNS FOR THE
00140%* MU TIPLICATION OF INTEGERS.
00150 TEXT+ ' '

VELCOME TO A COTPUTER ASSISTED ALGEBRA 'LESSDN‘.' SINCE

00160+

00170+ THIS IS TMHE FIAST TIME THAT YOU ARE SITTING AT A COMPEFER
00180+ TERIINAL, HERE ARE SOYE BASIC INSTRUC TIONS YDU' MUST AS'EVS
00190+ REMENBE A% .
00200+ ” \ |

00210+ ~YAIT FOR A*QUESTION MARK (\) DEFORE YOU TYFE AN ANSUER.
00220+ © —AFTER EVERY ANSHER YOU TYPE,PRESS THE FETUR BUTTON.
00230+ ’  IF YOU GAM™T FIND THE RETURN BUTTON, ASK THE

3P40+ IMSTRUCTOR FOR HELP. — _

00250% —TYE MUSBER ZERQ WILL BE TYPED AS 0.

00260+ _THE LETTER OM ‘OLL BE TYFED AS O.

00270+ _"HENEVER YOO TYPE A MUMBES, TYPE THE NUJERAL,
00280+ IE, TYPE 10 FOR TEN. '

00290+ _IF YOU MAKE AM ERRDR; PRESS THE BUTTON MAFKED /ESCH
o300+ AND FETYFE THE ENTIFE ANSIER. -

00310 N NOW LET"S BEGIN. 600D LUCK
" 00320 TEXT+ o

00330+ . °

00340+ ™ OHDEH THAT T ILL SE ASLE TO TEACH THIS LESSON
00350+ PROFEFLY., I 'MUST KNOW YHAT YOU ALPEADY UNDERSTAND. HELP YE
. 00360+, BY TRYING THE FOLLOVING Qur Z. ‘ '

00370+ oo -

00380+

00390+ SIMALIFY THE FOLLOWING® .

i,

-




00400+ TYPE THE ANSUER OMNLY. MAKE SURE YOU TYPE THE SIGN IF THE NUIBER
00410+ TS “EGATIVE AND REMEMBER TO PRESS THE FE TURN BUTTON, \
00420+ (=7) + (~11) = i
00430 ! R
00440 v CLR
00450 00430 C -18
00460 00480 C (-18)
00470 00490 v
00480 V LDV Yi=V1+1
00490 T =~ 28 + (=9) =
0500 00530 ¢ 19
00510 00530 € +19
08920 00540 Y
00530 V LDV Vi=V1+1

00540 T (=17) + 6 =

00550 00580 ¢ =11

00560 00580 C (—-11)

00570 5559@ v

00580 V LDV Vi=V1+1

00590 T TYFE THE NPPOSITE NF —6.
0a§00 00640 C 6 '
00610 0DD640 C +6

00620 v

00530 00650 T ND,” THE OPPOSLTE 7
00640 V LDV Vi=V1+1

QO650’ T TYFE -THE OPPOSLTE OF 4.
00660700690 C -4 \

. 00670 00690 C (~4).
00680 00700 %
00650 MWDV Viavi+1
007Q0 00760 v CP V1.GE.4
00710 T o

-




kit

v . Ae w e

el

00720 "TEXT+
00730+

Page 50

-~

€

I"!1 VERY SORRY BUT YOU ARE MOT YET.PEADY FOR THIS LESSON.

00740+ GOOD3YE FOR NOW.

00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00500
07910
00920
00930
00940
00950
00960
00970
08980
00950
01000
01010

07840 G | b
T GNOD.. YOU WILL-BE ARLE TN FOLLJY THE LESSON,-.
T ~/
T NOW,, TYPE THE FOLLOWING PRODUCTS%
T . (=4) X2 =
00830 C -8
00830 C (-5)
01110 v -,
T (-5) X 2C =
00870 C =100
00870 C (-100)
01110 v
T 3 X (=5 = * g
00910 C =15 ) )
00910 C* (~15) , :
01110 ™ \ , \
T 6 X (=10) | ‘
00950 C -G0 .
00950 C (560)
01110 v ° T
T (=3) X (~4),= n : -
01010 C 12 .
01010 C +12__ - , 5
01010 Cc (.12)
01010 C (+42) ,
01110 w . :
T (=5) X ($5) =

o .

. .




01020 01070 C 25 -
Vi 5
01030 01070 C 425 ~ . .

N
.

01040 01070 C (25)
01050 01070 C (+25) ' .
A

" 010680 01110 v

01070 T YOU KNOW ALL THE MATERTAL THAT THIS LESSON CO®LD FISSIBLY
0108 " TEACH YOU. €0-I"LL SEND YOU NN YOUR VAY.

01090 T GOODBYE FOR NOW. r

01100 07140 5

01110 OT4I V4D

01120 TEXT+

01130+

01140+ THE PURPOSE OF THIS LESSOM IS TO “TEACH THE UL TIPLTCATION
011504 NF INTEGEAS. AFTER YOU HAVE COMALETED THIS LESSON, YOU ¥ILL
01160+ BE AGLE T0 CORRECTLY TDENTIFY THE PPODUCTS IN THE SEC TION

01170+ YOU JUST TRIED. -
04180+
01190+
01200+ BEFOIE;E
01210+ SOME BASIC PARINCIPLE Sa

01220+

ve CAM OISCOSS MU TEALICATION, ¥ NEED T0 FEVIEY

01230+ b

01240+ TYPE THE PRODUCT . // |
01250+ © ‘

01260+ 3 x (=1) =

01270+

01280 01490 C =3

01290 01490 .C (~3)

01300 01330 T 3 |
01310 01330 T +3 . . {
01320 01330. ¥ ,

N

~\\?\_’/'




PN

g

01330
01340
01350+
01360+
01370+
013804

\ 01390+
01400+
01410+
01420+
01430+
01440+
01450+

01460+
01470+

N THAT™S NOT RIGHT,
TEXT+

. Page 52

,

RECALL THAT YE CAN EXPAND 4 X 5 INTD . 5+ 5+ 5+ 5

OR 4 X5 =5+ 5+ 54+ 5

L FOLLOWS THAT 3 X (=1) = (=1) + (=1) +(=1)

"E NOW KNOW HOW'TO ADD -(=1) + (=1) + (=1) = -3

N

COUBINING THESE TWO FACTS '€ ARARTVE ‘AT 3 X (=1) = =3

VE WILL USE THIS FACT IMN A !'-SUY.!EFJT".' REMENBER IT.

01480 01500 G
~-01450 QGW
01500 T=XT+

01510+
01520+

TYPE THE PRODUCT

04530+

01540+
01550+
01560
01570
01580
01590
01600
01610
01620
01630f

5 X (=1) =
01860 C -5
01860 C (=-5)
01610 I 5
01610 I +5

01610 W

1M MO, THAT'S NOT RIGHT,
TEXT+ ’

/

¢f




01640+ THE EXPANSION FNA 5 X (=1) IS (=1)+ (=1) + (=1) + (=1) + (=1)
01650+ .

01660+ THIS GIVES US 5 X (=1) = =5

01670+ \

01680+ TF THIS ISN"T TOO CLEAR, STOP AND THINK A3NUT IT.

01690 T YHEN YOU ARE READY TO CONTINLE PRESS THE PETURN SUTTON.

01700 T IF YOU CAN™T UNDERSTAND THE LAST STATEMEN T TYPE “HELP".

01710 L PCAR

01720 01760 A HELP
01730 01760 A “HELP™
01740 01850 A (CR)
01750 01690 LGRY
01760 TEXT+ p
01770+ '€ HAVE 5 X (=1) = (=1) + (=1) + (=1 + (=1) + (=1)

01780+

041790+ YOU SHOUWLD XNOYW THAT (=1) + (=1) + (=1) + (=1) + (=) = -5
01800+ ) , A
01810+ COMBINING THESE TiO FACTS, WE ARFIVE AT

01220+

01830+ 5 X (=1) = =5 ' c .
01840+ ' ‘ '

07850 01870 &
01860 0GLD ! :
01870 TEXT+ , o '
01880+ ' '

01890+ USING. THE ABOVE EXAMAES'AS A BASIS, IS THE FOLLOWING

/ N . ) -t
01900+ TRUE OR FALSE N . .

01910+ :
01920+ “THE PRODUCT NF AMY INTEGER ANO (~1) IS THE OPPASITE
01930+ 0NF THE INTEGER.,” 4 o
01940+ ' -

°

}ﬁ




01950

vy

" fh'.mwwrgfwmh@v T RIS T 13 A AR B 1

T TYPS ETTHEN TRUS OR FALSE

THIS SUGGESTS THAT THE PRODUCT OF ANY INTEGER AND (-1)
IS THE OPPOSITE OF THE INTEGER. )
T
REYEMBER THIS, V'E WILL BE USING THIS LATER IN THE LESSON.

vOUWD YOU LIKE MOPFE EXAMALES\.

P

01960 T
01970 D2000 C TRUE
01980 02020 I FALSE
01990 02010
02000 02400 0 GUD
02010 01950 L QRY
02020 D BAD
02030 TEXT+
02040+ Y€ SAYW THAT 3 X (-1) = =3
02050+ AND THAT 5 X (=1) = =5
02060+
02070+ SIMILARLY 2 X {=1) = =2
02080+ AND 7 X (=1) = =7
02090+ AMD 6 X (=1) = =6
02100+
02110+
02120+
02130+
02140+
02150+
© 02\'150 N TYPE YES OR NO
02170 02400 A MO
D2180 02210 02340 A YES
02190 U
02210 TEXT+
02220+
02230+ 4 X (=1) = =4
02240+
02250+ 8 X (-1) = -4
02260+

02200 02170'N ANSLYER THE QUESTION... WOULD YOU ! IKE MORE EXAMPLE Suits




02270+ 7 X (=1) = =7

© - 4 _

02280+
02290 02150 T 10 X (-1) = —10

1

"02300 T 'HEN YOU AFE FEADY TO comﬁ:us PPESS THE RETURN BUTTON ONL Y.

02810 L FCR

02320 02390 A (CR) ' ’
02330 02300 LaAY

02340 T ASK THE INSTRUCTOR FOR HEL P BEFORE YOU COMTINLE.

02350 T WHEM YOU ABE READY T0 COMTINLE PRESS THE FETURY BUTTON ONLY.
02360 LPCR *

02370 02390 A (CR)

02380 02350 L GRY

02390 L ICR

02400 TEXT+

02410+ °

02420+ AT THIS TIME, T THINK YOU S40WD TAY THE FOLLOYING EXERCISE,
02430+ ' ‘
02440 N GOOD LUCK,

02450 02480 Q ENT

02460 T MOW TYPE THE UORD $HALT.

02470 024G0 ' QRY N
02480 N VELCNJE BACK FAQM THE EXE RCISE
0249&%,x1‘+ \ \ : : .
'POM THIS MO"EMT OM,  vE vILL FEFER TO POSITIVE INTEGER AS FOS
02510+ WD A MEGATIVE TNTEGER AS NEG.

02520 TIVTYPE TIE PRODUCT

02530 %) ,

02240 Th{p 6 X 8 = . } | _ )
02550 1§; '

02560 o?azoc 48

02570 c{ 620C +48

02580 qésoox -48




02590
02600
02610
02620
02630
02640
02650
02660
02620
02680
S 02690
02700
02710
02720
02730
02740
02750
02760
02770
02780
02790

e v v <y s e AR Bt wram o

02810
02820
02830
02840
02850
02860

02880
.02890
02900

ek B e R

‘ o¥800 -

02870

<
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026101y .

steo‘T"voua SIGN IS WROMG., TRY AGAIN

02520 Lady '

06w : \ e
T NOW TYPE THE PRODICT 7

T 3x7 =® -

T N

02730 C 21

02730 C +21

02700 T -21 * | . \ .

02720 W | ) . ‘

T YOUR SIGN IS.WAONG. TRY AGAIN,

02640 T TYPE THE PRODWCT

02710 L GRY 2

06w \, . ( ¥ , .

T USING THE ADOVE EXAMPLES AS A BASES CONFRLETE THE FOLLOWING.
T ,

T POS X POS mem" i v

T ,

T TYPE PDS OR NEG

03280 C POS

02830 T NEG -

v

02760 L QRY o 'E _
T

n BAD . _
T LET"S LOOK AT HMOME EXAMPLES. a

T '€ KNOY 6 X4 = 24 \
T on POS X POS = POS. ‘

T ) i

T AGAIN 3X85=15 . N

T NR POS X POS = POS

/
o

| £




b —— iAo tnar ek + v Y

[ A

. 02910

02920
02330
02940
02250
02960

'022970

D2980
02990
p3ooe
03010
03020
03030
03040
03080
03060
03070
03080
03090
03100

03110.
Yo
03120

03130
03140
03180
03160
03170
03180
03190
03200
g321¢0
03220

N \;\ Page 57

T - 0
T DT YOU WANT HORE EXAMFLES  TYPE YES R WO,
03140 C NO . ‘
02970 C YES ' N
"
02920 LgaRY
X2 = 12
PIS X POS = POS

5 X8 = 40
POS X POS = POS
. ) E
T DO YOU WANT HORE EXAMALES  TYPE YES OR NO,
03080 C YES
03140 C ND
A'J L
03030 L AV
T ASK THE IMSTRICTOR FOR HEL P.

.
.
:
.
:

y

T vHEN YOU AFE PEADY TO CONTINUE, PRESS THE FETUPN BUTTON ONLY.

L PCR
03130 A (CR)
03090 | QRY

L TCR
T .
T COMPLETE THE FOLLOVING. TYPE POS OR NEGS
.
T POS X POS mmmm
03280 C POS
03220 T NEG
W Ry~
03150 LGRY .
T ASK THE INSTRWCTOR FOR HEL P& L

e

ANY

oS vy

*
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e
03230 T 'HEN-YOU AFE FEADY TO CONTINUE, PRESS THE RE TURN BUTTON ONL Y.
03240° L '
03250 03070 A (GR) ,
03260 03 L BRY -
03270 &
03280 0 GWD \ T '
03290 N MOW TRY ANOTHER EXERCT &
03300 T ‘
03310 03350 EN ‘ o
03320 T TYFE THE TDRD SHALT. -
03330 T '
03340 03320 LQAY 'y /
D3350 TE XT+ | v - .
03360+ ~
03370+ ‘ , )
®D3380+ VELCOME BACK FROM THE EXE RCIEE. "
03390+ _ A
o 02400 T TYPE THE PRODUCT .
03410 T . ‘ -
03420 T Ws) - , o
03230703620 C'%30 - _ ]
03440 03620 C (-30) ) ' ' |
' 03450 03490 I 30
D3460 03490 I +30
03470 " - .
03480 03400 LQRAY &
03490 T i +
03500 T THAT"S NOT QUITE RICHT, : -
B 03510 T TO CORRECTLY WL TIALY 6-X (~5) =
03520 T 'E ALFEADY KNOW THAT =5 = 5 X (=1) o -
) 03530 T THEREFORE . 6 X (=5) = 6 X 5 X (=1) ]
. 03540 T = 30 x (=1)




03550 T = =30
03560 T )
03570 T “E NOW KNOW THAT 6 X (-5Y= =30 . R
03580 T i
03590 M LE TS TRY ANOTHE R ONE,
2600 T ' ‘
03610 03630 o
03620 N SUD P
03630 T
03640 T TYPE THE PRODLCT .
03650 T 3 X (=2) =
03660 T
03670 03960 C -6 ’
03680 03960 C (~6) Ce
03G90 037230 I 5 ‘
03700 03730 I +6
03710 v B \
03720 03630 LORY
03720 T
03740 T THAT"S MOT FIGHT.
03750 T v€ AW EARLIZA THAT (=2) = 2 X (=1) _
03760 T THEREFORE.ws 3 X (=2) = 3 X 2. X (=1)
03770 T "HICH GIVES US = 6 X (=1 N
oa7ac it ' = -6
03790 T AGAIN 3 X (-2) = -6
.02800 T ‘
03810 T LET"S DZ ANDTHER ExAuPLE---EETﬂza'STILL---You TAY THE NEXT ONE.
63s20 T _ .
03830 T TYPE THE PRODWCT
03840 T 11 X (=4) = » 4
03850 T ‘

»

VO RS Do PR T N THORR s £ S, o) e e N S T S




» e o

b e e e —— o it

W

DR it e A i it i e S s it e
\ s -

03ssn
g3370
03880
02890
03200
03910
03920
03830
03240
03950
03560
03970
03980
03990
04000
04010
04020

04030

04040
04050
04060
04D 70
04080
04090
04100
04110
04120
044130
04140
04150
04160
04170
04180

. .
! =4

: hAN
03960 € =44 - . - .
03960 C (-44)
03920 I 44
03920 T +44
W
03830 L QRY
T ? -
T AK THE INSTRAUCTIR TO SHOW YOU HOW TO MW TIPY 11X (=4) =
T TYFE THE PRIDLCT 11 X (=4) =

4

03850 6

0 G

T g‘
T COMPLETE THE FOLLOVING. TYPE POS OR NEG.

T ) .
T POS X NEG =mmm .

T P

c

04520 C NEG .
04070 T POS o

" '

03980 L ORY RN

0 BAD , ~
T LET"S LOOK AT MORE E XAPLE S. =
T VE KNOY 6 X (=4) = ~24 «

T OR POS X NEG = NEG

T T

T AGAIN 3 X (=5) = =15

T OR POS X NEG = NEG

T o -

T DD YOU VANT MOPE EXAMALES TYPE YES OR NO.

04380 C NO o

04210 C YES -




04190 ‘ ) , | !
04200 04160 LQAY |
04210 T 6 X (=-2) = =12
04220°T FOSX MEG NEG . .

06230 T

04240 T 5 X (=8) = -40

04250 T  POS X NEG= MEG

04260 T - ” ’ ,
04270 T 00 YOU VANT "ORE EXAMPLES  TYPE YES OR NO.
04280 04320 C YES ' "'
04290 04380 C MO

04300 W _

04310 04270 LQRY

04320 T ASK THE INSTRUCTOR FOR HEL P S
04330 T UMEN YOU ARE READY TO GONTINUE. PRESS T‘-!"' FETURN BUTTGN ONLY. .
04340 L PCA .

1]

1

4 L \ ‘

04350 04370 A ACR)

04380 04330 L (—]RY.
04370 L ICR

04360 T | .. .
04390 .T COMFALETE THE FOLLOVING.  TYPE POS DR NEG. | :

08400 T , ) ) LW
04410 T POS X NEG =em= ' \ . C

Q4420 04520 C NEG ‘ :

04430 04460 T POS - a

0a4an Y - ' ' )

04450 04390 LARY- _— S

04460 T ASK THE INSTRUCTOR FOR HELP. o _

04470 T WHEN YOU AFE.READY TO CONTINUZ, PRESS THE RETURN BUTTOY ONLY.
: /

04480 L PCR ' ’ <

04490 04510 A (CR)




.

\

04500
04510
p4as2e
04530
04540
04550
04560
p4570

.04530

)

04590
04600
04610

04620

604470i?égv

L, TCR

n Gw :
N MOV JRY ANOTHER EXERCI &
; ) e

02590 ENT .

T TYFE THE wOPD SHALT.
T R e
04560 L-QRY ’

N FELCOUE BACK FRON TE EXERCISE
M LET'S TRY ANSHER CASE . »
T )
T TYFE THEs
N

04840 C -30 "

04840 G (-30) ] . ’
04720 I 30 . ‘

.04720 T -30

-

L , .
04520 L QRY
N3AD

A

NECALL THAT 6 X 6 = 8 X 6.t THIS EXAMPLE OF THE
COMMUTATIVE PRDPERTY VILL SE GSED I%/KQHOMENTJ

T
T

T ) , ,
T T0-FIND THE PRODUCT (-5) X 6
T (~5) X 6 = 6 X (=5) BY

T “EXNOY THAT 6 X (=5) = =3
T

.

’

. N v

COMBINING THESE T'® STATEMENTS: VE

(-5) R 6 = ,° ) s

ET"S PROCEED Ag;nLLowsl
E COMMUTATIVE PROPERTY. -

BET"

1
R
. b




04810

04820

04830

04e40

4850

4860

04870

' D£880

04890

04900

04810

_ 04920

‘04930

04240

| 04950

04960

_ 04970

- 04980

04990

.05000

08010

105020

05030

05040

05050

05060

05070

05080

0509p

05100
p

‘05110

3
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T

T

04850 G
0 G .

N TYPE THE PANDUCT
T

T

T
05050
05050
04950
04950
w
04850 L QRY
04850 04960 M YOU HAVE THE WRONG SIGN.
T LET"S WORK THE EXAMPLE SLOWLY.
T P
T BY THE COMMUTATIVE PROPERTY
T 2 (=4) X 7 =7 X (=4)

T ‘ -28

T THEFEFOFE.vw

T (-8) X 7.
T .

05060 G

n oW

T , \ /
T USING THE ABOVE EXANMALES AS A BASIS COMPLETE THE FOLLOMING.
o ’ ,

T, NEG X POS = ——
T . ,

T TYFE 'POS DR NEG

(=5) X 6 & =30

“ (=4) X 7 =
-~28,
. (=28)

28

+28

e\

1

)
(-4)

™=

a *

@




P s AL it

N . . T Wi Sty <

05610 C NEG

05160 T POS

u

05090 L QRY

T 3

0 3AD )

T LET"S LOOK AT MORE EXAMPLE S.

T 'E KNOW (-6) X &4 = 224

T 9R NEG' X POS B MES

T ™ .
T AGAIN (~3) X5 =-15

T OR- 'MEG X POS = NEG

T " P
T DO 'YOU YANT 4OFE EXAUFALES TYPE YES NR NO.
05470 C NO

05300 C ¥ES

w
05250 L 0RY ‘

T (-4) X3 = -12 -

T MEG X PDS = MEG -

T .

T  (=3) X6.= =18 -

T  MEG X POS = NEG > '

T f

T DO YOU MANT MOFE EXAUPLES TYFE YES OR MO.
05410 C YES e '

05470 ¢ N0 -

- ‘ \ )
05360 L ORY . .

T'ASK- THE INSTRUSTOR FOR HELP. }

T YHE!! YOU ARS READY TO CONTINUE PRESS, THE FE TURN

< A

a




-t

05430 1. POR- . ’ -

Ve
05440 05460 A (Ca) -~
05450 05420 L QRY

05460 L ICH

05470 T E 7 A
‘05480 T COTALETE- THE FOLLOVING. TYPE POS OR MEG. “
05490 T

05500 ¥ ° 'EG X POS = m—-

05510 05610 C MEG

05520 05550 C POS

‘05530, W

05540 E;ossao LORY

05550 IT ASC TYE INSTAUCTOR FOR HEL Pe :
05560 T tHEN YOU ARE FEADY T0 CONTINWE PFESS THE RETUSN BUTTON ONLY. |
05570 . PCA ‘ | N
05580 08600 A (CR) | |
05590 05560 LORY

(05600 LICR | ;

0561C N 21D, : : .

05620 N NOY TRY ANDTHER EXERCISE

°

| 08630 T : . . .

05640 05680 CENT

05650 T TYPE THE OFD GHAL T.

05660 T '

05670 05650 LOAY ‘

05680 M UELCONE BACK FROM THE EXERCIGE L
05690 T NOW TYEE. THE PRODLCT «

05700 T (-5) X (-6) = ’ y

05710 T , , , _
05720 05958 C 30 o : o N
05730 05950 C +30 ' .

A




t

/

05740
05750

© 05760
05770

05760
0g&78n
05800
gssei1e
05820
05830
05840
05850
05860

05870

05880
05890
05900

T . =

05780 I -30
05780 T (-30)
05700 LARY
T THAT"S NOT RISHT.
T LET'S EXAMINE THIS EXAUALE CAFEFULLY.
T R o

T YE KNOW THAT. =6 = 6 X (=1)
T80 (-8) X (=6) = (-8) X & X (=1

- (-30) X (=1) - .

. 1 | o
T DO YOU PEMEYBER THE "L TIPLICATIVE PROFERTY OF =1 =77~ -
T THE PRODLCT (F ANY INTEGER AND —1 IS THE NPPOSITE.NF THE NTEGE S,

M

R

T THAT HEANS THAT (=30} X (=1) EQUALS THE OPPOSITZ 0oF =30,

T AND ‘
T THE DPFOSITE OF ~30 15 +30. ‘ oL . T

g

« 08030 v )

T
T TMIS GIVES US (=5) X (=6) = (~5) X 6 % (=1) ¥
05920 T - o e (=30) X (=1) ;
08930 T \ = +30
05940 05960 G i
05950 NG
05960 T
05970 T NNw ‘TYPE THE! PRODWCT : | 2
05980 T (-8) X (=2) =
05990 06160 C 16

06000 06150 C +16%

06010 06050 06070 I (-16)

06020 06050 06070 I (~16)

05910

06040 052680 LGRY ’




06050
06060
; 08070
060E0
0s09e
06100
06110
06120
06130
06140
06150
06160
06170
061R0

§ 06120
| 06200
§ 06210
06220
. 06230
06240

| 06250
4 7 . 08260
i 06270
06280

" 06220
06300

06310

06320

06330

p6340

06350

1 Tyr———

Wi, P 5 -

s e o
’

€

03AD

05980 T YOUR SIGN IS WRONG. TRY AGATN s

T YOUR SIGM TS WRONG. 1ET®S MORAK THE EXAMPLE SLOW Y.
T WATCH EACH STEP CAFEFLLLY. '

T
T (=8) X (=2) = (=8) X 2 X (=1)

T ’ = (=18) X (=10

T o = +16

T )

06160 G

n GO

T .

T USING THE ABOVE EXAMFALES AS A BASLS COMAETE

T.
T fIEG X NEG =

— ——

T .
T TYPE POS OR NEG . 0
06710 C POS ’ :
06260 T MEG i

\
W 5
gﬁﬁ90| nRY . ' .
T -

\\\ o

7 9AD ' ' ot
T LET"S LOOK AT YORE EXAMPLES.

T '€ KNQYW - (=6) X (=4) = 24

T OR NEG X MEG = P2S f

T | .

T ASAIN® —{(=3) X (=5) = 15 -

T OR MEG X MEG = POS

T

T DN YOU YAMT OPE EXAMPLES TYFE YES AR NO.
v
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THE FOLLOYWING.

N




w

e B, it s 3 A NV I 1 . N it . b s RS LRI

D&360
06370

06380

06390
06400
06410
05420
06430
06440
06450
06460
06470
06430
06490
06500

06510

06520
06530

:§§540
6550

06560
=

06570

06580

06590

06600

06610
06620
06630
06640
06650
06660

Page 68

06570 C NO

06400 C YES'

06350 LAAY

T (-5) X (-4) = 20

JT - MNEG "X NEG = POS _
- 1
.

T (=4) X (=8) = 32

T MEG X MEG = POS

-

T OO YOU WANTAIOPE EXAMPLES  TYPE YES NR NO.

06510 C YES e

06570 C NO

W ' \

06460 LaRY

T AS< THE INSTRUCTOR FOR HEL P.

T 'HEN YOU AFE FEADY TO COMTINUE PRESS THE RETURN 8UTTON anLY.
. PCR

06560 A {CR) , _ ‘

06520 LQAY

L ICR

T | \
T COMALETE THE FOLLOVING. TYPE POS 0OR MEG.
T . %
T MEG X MEG & wee e
06710 C POS \

06650 I MEG , . : J
wooo .

06580 LQRY ,

T ASK THE INSTRUCTOR FOR HEL P

T YMEN YOU AFE FEADY TD CONTINUE PRESS THE RETURN BUTTON oML Y.

- 3
M . °

-

i

R
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ossvd\ L PCR L ~ ‘ . ’

1 06680 06700 A (CR) '

' 06690 06660 1 QAY

06700 L ICA

06710 N GuD ,

06720 N MOV TRY ANODTHER EXERCI SE.

06730 T L . .

; 06740 067380 GEMT | o

06750 T TYPE THE YORD $HAL T. &)

>

e

5} 06760 T .
f 06770 06750 LOAY. -, T
f 06730 TEXf+
08790+ | -
06800+ MO : YOU'LL HAVE AN NPPORTUNITY TO PRAGTICE ALL THAT YOU"VE LEAFNED.
’ 06810+ ' - ’
i 06820+ BEFNRE YOU BEGIN THE TEST MOUWEVER, LET'S REVIEYW "HAT YOU
l 06830+ SHOULD HAVE LEARNED. ] o ™
g 0684 0% w |
; 05850+ "MEM YOU MU TIAY INTEGERS, YOU GARRY OUT THE UL TIPLICATION . ‘
08860+ IN TN STEPS. . ¢ -
06870+ FIAST.. . .DISPEGARD THE SIGNS AND "'LLTIFLY AS USUAL . .
06880+ SECOND,...FIND THE CORRECT FOR THE PRODUCT USING -THE RWLE S
06890+ '
bssoog FOS X POS = FOS
06910+ POS ‘X MEG = MEG ‘ o ’
06920+ NEG X FOS = NEG
06930+ NEG X NEG = POS
06940+ ’ g
06950 N GOOD LUCK ”
06960 NTIT VS0 g
4
) \
L'i

e R USROS T —

R



06970
06980

06990

07000

07010

07020

07030

07040

: 07050
07060
07070
07080
07090
07100
07110
07120
07130
" 07140

A
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~/

WDV V60=V50-v40 ° ‘/

WOV V70=V60/60 i\\~ ‘

07020 ENT ‘

T TYPE THE YORD SHALT.

07000 L QRY

Vv AX0 1, V30

T YELCOME BACK FFRO THE TEST.

V DIS V30, (*YOUR SCORE NM TEN T S%,12,%,#)

VOIS v70,(* THE TIME TAKEN FOR THE LESSON TS #,13,% MINUTES.*),
07110 VP VéD;GE;B ’

T YOU SHOULD HAVE GAIMED A HISHER SCQPE.
T TAKE THE LESSON AGAIN AT ANOTHER TIME.
M GOODBYE WIYIL THE NEXT TIUE

07140 © ..
T COMGRATULATIONS 0N YOUR ABCOMPLI HMENT.. ., YOU HAVE }
T SUCCESSFUWLLY COMPLETED THIS LESHIN. ‘ ’
M GONDBYE FOR NOW - »
g ’
\ - o pa
o . h oy
p $
' ) '(
\
r E
- A ﬂ‘
v f N -
- ,
N o

[ WY




e

B

00100
00110
‘00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
05300

00310

00320
00330
00340
00350

Appendix 4

,

PAIGPAN XA1(INPUT,OUTPUT)
PRINT,#TYPE THE FOLLOVING PRODUC TS%
1 T RIGHT=I WRONG=O
10 T=RANF(0)%100
11 PRINT 20,1

20 FNRAIAT( 1X;T2,%
READ,INPT

TF (INPT.GT,/0)BO™ 4100

JemT |

IF(JEWINPT)GOT 200

T W FONG =T WRONG+ 1

PRIMN T,*YOU-ANE VAONG*

TF (I WRONG. GE5)60TQ 50

PRIN T,*LET"S TRY TT AGAIN...1.#

GOTO 11

50 PRINT,#AS¢ YQUR INOTRUCTOR FOR WEL Purata®

X {=1) =-x:)

N 1
100 PRINT,*YOL-HAVE TYPED THE WRONG SIGM. TRY AGAIN®
rOTO 14 ) :

TaT RTGH T+ 1

% ‘n

F(INIGHT.GT.4)5"T0 2000 p
PINT,*THAT™ O AIGHT...' LETS TRY ANOTHED*

Page 71

T0 10 .
2000 PRINT.*YDU MAVE SUCCESSFULLY COMPLETED THE EXERCI&E*
PRIN T, #COMGRA TLLATION 5% . ‘

END




[

60100
00110

0012n

00130
00140
00150
00150
00170

- 00180

00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
GQ290
00300
00310
00320
00330
00340

Appendix 5

PROGRAM EXA2 (INPUT,0UTPUT)
T RIGH T=T WRONG =0

PRINT,"™ TYPE THE FOLLOWING PRODUCTS®

GOTo 50

45 PRINT,®THAT" S IT,HE RE COME S ANOTHER ONE, IR

50 TN T1=RANF ( 0)#10+2
INT2=RANF(0)%*10+2 (j
GO PRIN T 65,INT1,INT2

65 FORIAT. (2X,T2,% X *,I2)
C=INTA*INT2 ‘
FEAD,IN PT

TF (K.EQ.INPT)GOT 170

T WRONG =T {RONG+ 1

IF (I1RONG.EQ.E)E0TY 150

PRINT,* THAT?S NOT FIGHT,ITRY AGATI. %

GO TO60

L4

s +
~

e

150 PRIMT;*ASK THE TNGSTRLWCTOR FORA HELP AND BEGIN AGATH .

T RIGH T=I WARONG=0

190 IF (IRIGHT.EQ.6)6N T 200
T RICHT=T RIGH T+ 1

607045

200 PRIN T,*CONGPATWLATIONS,YOU HAVE

PIINT.*PART OF THE E)E ACT SEW¥

STNP
END

-

SUCCESSFLLLY CMMFLETED THIS*

———
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Appendix 6

00100 PAOGRAM EXA3 (TNPUT,OUTPUT)

00110 IFTSH T=IYPNG =0

00120 PRINT,*TYPF THE FOLLOUING PRODUC TS.W.*
00130 GOTOS0

00140 45 PRAINT;*THAT"S IT. HEFE"S ANDTHER ONE..f.%
00150 50 INT1=RANF(0)*10+3 '
00160 THT2=PANF (N)*10+3

00170 60 BRINT.68,INT1,INT2

00180 65 FQmAT (2X,I2,% X (=%#,T2,%)%)
00190 K=INTA*INT2%(=1)
00200 READ,INPT

00210 TF(K.EQ.INPT)GOTO170 {
00220 IVWAOD !G=I‘.‘JROHG+1

00230 IF (IWRONG,EQ.S)G0TO150
00240 PRINT,*THAT™S NOT RIGHT,TRY IT ONE NTRE TILUE et

00250 GNTO60 R -
p0260 150 PDINT\,‘*AS< THE INSTRUCTOR FOR HELP AND BEGIN AGA'EN.’.'.‘*

°

>

00270 IRIGHT-—-IURDNG:G
po280 170 IF(II‘:RIGHT.'ED.'5)GDTO2DD/,

<

-

.00290 IRIGHT=IALSHT+1

+

0%300 GOT045S ¢
00310 200 PF{INT ‘*CONGHATU_ATIONS’ YOU HAVE SWCCESH LLLY

-~

COMPLE TED THI &%

00320 PRINT,*PART NF THE EXEFRCLSE.™® “
02330 STOP . (,/ ' RE

/
‘00340 END

P

S e S T P RTSL TINTA YYRE
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Appendix 7

00100 PPROGPRAN EXR4 kINPUT.OUTPUT)

00110 I RIGH T=IYFING=0 , |
00120 PRINT,*TYFE THE FOLLOYWING PROD UG TS.'3% )
00130 GOTOS0 N\

00140 45 PRINT,*THAT™S RIGHT. NOW TRY THTS ONE.i. *

00150 50 INT1=PRPANF(D)*10 +4 ‘ Akis

00160 TNT2=RANF(0)* 10+4

00170 60 PRINT 65,INT1,INT2 -
00180 65 FORMAT (2X,% (=%,I2 %) X *Z“I2) '
00190 K=INTA*TNT2%(=1) |

00200 READ.INPT

00210 IF(K.EQ.TNPT)GNTO170 _
00220 I\PING =T YRONG+ 1 :

00230 TF (TWRONG.EQ.5)80TNA50

00240 PFINT,*THAT™S NOT RIGHT,'TRY IT AGAIN..'™

00250 GOTOGO
00260 150 PAIN-T,¥AS¢ THE TNSTAUCTOR FOR HELPAND BEGTY AGAIN ...

'

00270 IRIRHT=IWRONG=0 o ' /

}

i -

00280 470 TF(TAIGHT.E 0O.5)6NTN200" . ‘ N

00290 IRIGHT=I ATGHT+1 ,
09J300 GO TO45 ‘ -, \

0N310 200 PRINT,*CONGPRATWATIONS, YOU HAVE SUCCESSFULLY*PASSED THIS EXEFC
&

00320 STOP
00330 END

L . e “haenus




. b Avvendix 8

00100 PROGPRAI EXRS (INPUT,OUTPUT) .
00110 20 IRIGHT=IVRONG=0 i

00120 PRINT,*TYPE THE FNLLOVING PRODUCTS. . ¥

00131 GO TO S0

00140 45 PRINT,*THAT"S MIGHT, HEFE™S ANOTHER ONE..'.*

00150 50 TMT1=RANF (0)* 1045 \
00160 TNT2=RAMF(0)* 10+5
00170 60, PRTMT 65,TNT1,INT2

00180 65 FORMAT (2K, % ( =%,T2,%) X (=it T2,%)%) .
00190 K=TN T1*INT2 : :
00200 READ,INPT - .

00210 IF (X.E0.INPT)G0TA170

00220 TWRONG=T\/MIGs 1 i

00230 TF(TYANG.E Q.5)G0T0 150

00540 PRINT,*THAT"S NOT FTGHT.,TRY AGAIN ... L : '

00250 3071060 ‘ .

00260 150 PRINT,*AS{ THE INSTRUCTOR FAR HELP.. %

00270 GO T 20 |
00260 170 TRIGHT=IRTGHT+*

00290 TF (T HTGHT.EQ.5)60T0200

00300 G0 TO 45 ‘

0®310 200 PRIMT,*COMG R TULATIONS, YOU HAVE
EcreEr S

00320 STOP

00320 Eib , . “ ..

(

SCCESSFULL Y CDMFLETED”THIS E. .-

o




© 00140 INGF1=MNF(D)*1 )

N
3

_ 00200 TF(I, Eﬂ.‘s)Ing2=(-5)

00330 END ¢ ) ‘ o ) , -

-Appendix’ 9 -
4

CO100 PPOSTA™ EXERTST (INPU’T.GU{'PUT,‘TA‘ﬁ-E) -
00110 IFIGHT=0 : -
00120 PRLNT,*TYPE THE ?ou_mm'e pmnmrsaw

00130-D0 200 T=1 10 ! '.»1 i ' -’“ - B

00150 Tr;qucquF(o)* o . - oo T Y
00160 ING' aacmns‘( 0)*‘0 : )

00170 T-:Gna.mur(m : - f
1)**INGR2’) L | .

Qo130 TNT“LﬂINGR‘I*(
00190 1IN T2=-ING R3*(f- 1)**1?.!6 R4)

,._
4

e e oM

00210 TF(I.EQ.9) ;m'rzat-'a)
00220 K=INTi*IN 4
00230 PRINT 13QLIMTI,INTZ . b
00240 130 FORMAT T ’ax T3 X (%;13,% )5y o -
00250 "EAD ‘INPT N

00260 IF(X gu.nspneomaen Lo ﬂ
00270 6o 19 20Q “ oo g
00280 197 TRIGH T=I RIGH T+ 1 o :

00290 2p CPRTIME .
CI TCANDA TA A ¢

00300
..atm(s):t,-:msm S -

H . y

0921
)
00370 EMOFILEGE
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. . . ‘Appendix 10 )
\ \‘
) A )
; : ) oo : ‘
! ) ’ ’ ' 4
" TYPE THE FOLLOVYING RRODUCTSH °
. . ) -
* \ ) , .
8 X (.~9) : . N
8 X1 69 SN ‘ h
: L9 % ( -4 ) -

. -3 x( 2% ) - : P
A
*
¢ N 1 x (‘ 7 ) “I _ . a ‘ l '.
- o , : ’
: 2 xX(-5) " K -
-2 x{ 9) ‘ .
o i Ve ’

-’4 o~ ( 3‘) | % ' ¢

ty 1, - N J W‘ w "1
. 7% (=3) K o . s

w0
.

» »
: Ny - - .
W - §' - - o .
, ' te
- ’
Q\\ . . ' - * g
o .0 | N ” ¥
. " S ’ 4
: v
f
A\ T N o
¢ +
~ ( e
’ o o « W - ’
¢ . v g
s ’! v N ’
A
r N ’ . »
.
N re L N ’., . . e ! ¥
] . . o 3 o A
> - - - .
. n ¢ M d . .
4
. -
: ‘ - N °
- v Y e ‘/
Y s > ° 1
. L} S LIY “ 1 a
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N - s }
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