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¢ In this study a Learner . Control Computer-Assisted .

Instruction (CAI) Program was useéd to instruct students if*a (
. o B
subject matter having a complex content structure ( thre use

. _of  strin functions in basic programming).% Sixty-one
‘ 9 g

.

students participated in the' study. T}fey were Esigned to-

TS s
s

N c . “
< one of four— groups which received- Memory Support (MS), - — ... '
b § 5

1

o

Advisory Support (AS), Memory Support and f\dvisory Support
(MAS) and neither Memory nor: Advisory suppqrt"'(NMAS) . The |
analysis of covariance showed a significantﬁ difference . :

effected by the MS treateent, in performance (f (1,56) = . ’
6.86, p < .pl) and cost (f (1,57) = 4.21, p<.85). No
R ) ’

statistically sig‘g;&faicant effect was found for AS as offered

in this experiment and the interaction of AS and MS.
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Educators are becdming more aﬁg more concerned with the
a w,

Cost-effectivehess of educational systems for instructiopal *

activities. - ’ . . T - .

/

¢ .

a : Lo e . S
The atcomplishment of Cost-effective systems can *oﬂ%y )

be realized through intensive and extensive research to

identify independent variables that are strong correlates of

- il

effectiveness .and efficiency. - It- is as a result of such -

studies that many researchers have identified the computer

as a tool which <can be used effectfvely in. the learning

. dn N

process. : A ‘

\

Computer technology has made it possible to . define

/

v

s complex sequences of interactive . instructional- events,

R i ¥
program them for repeated use with individual * learners and

'

< in essencq‘simulate the interactions between a learner and a

o C J
\‘\ . ’

sophisticated tutor (Hall, 1977).

° EY ) Lo . LIS

» , h \ S
"An even more detailed analysis of the Bdbantages and

Al ~ Ed

applicability of the comp&ter to the'instructional process
<

was made by Milner and wifdberger (1974) . They point éut

[

VLN ) ’
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that computer simulation of science experiments can provide

learning experiences that might not otherwise be available

because of such factors as safety, equipment cost or

abailability,cprohibitive set—qp time, or other factors of
hy

< cost, convenience or time. N \
- v R

These advantages are being constantly realized in the

usé of the computer as "a device for camputer simulated-
experimentation. Craig, Sherétz, Carlton and Ackermanl
'(i97£5‘s£ate that computér simulation provides a student
with | a- richer experience in data interpretétidn\ and
hypothesis méking.' : g
The .computer can provide a ’éing{e point of contact
througﬁ which instruction can be delivered, modified,
fm;naggd,‘and‘most importantly; controiled by the student
(thioqal Academy of Science, Note 1; Markuson, Note 2).
This procedure of interactive information - retrieval
certainly.,é;hénges the learner's ability to pose questions,
recognize valid explanations, and make enquiries (Adair,

N

Note 3).

~
4

5

This ability to interact with the individual is the

B

'raison d'etre' of computef assisted instruction (Kearsley,
1977). A truly individualized’' éystem of instruction
incorporates strategies which prestribe the optimal amount

o

of- insEruction for tﬁe.student to achieve the instructional

b
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C L -~
objective (Tennyson and Rothen, 1977). Whatevgr method is
adopted to achieve this end, each student on comﬁleting the

lesson must have received the optimal amount of instruction.

In order to  achieve this end, three forms of instruction

implementation of Program Control.

h

PR . ‘ »
have becpme quite common: (1) Program Control, (2) Learner

Control .and (3) /Adaptive Control. (Tennyson and Rothen,

~1979). . ?fé ‘
- N

Program Contgsr

N\
AN

[ i
Program control implies a learniﬁg environment in which
v AN '

. . s . A s .
the selection or sequence of instructional stimuli are made

without strategy inputs from the stud

t (Tennyson and

Rothen, 1979). Various ﬁropositions have been madeé for ﬁhe

e

Atkinson ' (1972) preposed a response-sensitive
.ihstructional strateqgy as a means of optimizing ﬁnstructi n.

His strategy inclhded a model of the essential .features of

‘

the learning process needed for “the given task and the

student's moment to moment'response history. . \ N

.

Cronbach (1967) introduced Aptitude Tréatment(

Interaction. His strategy suggested prescribing one type of

seéquence (even media) for a_ student of certain -

~

characteristics, while another learner of differing

. -

characteristics will receive -another entirely\differenf form

-

>

N v
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AT it s ety b
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of instruction.

7

- As an. alternative to Cronbach's Aptitbde Treatment
Interactions, ‘Tobias (1976) ploposed - the Achievement
Treatment ~Interactionsi7mode1{' while Aptitude Treatment
Interaction stresses relatively permanent dispositions ' for
learning as assessed by measures of aptitude, intélligence,
personafity,‘ and gogﬁitive style, achievement treatment
interactions represéﬁt a distigctly different orientation,
i.e., emphasiéing*task%specific variables relating to prior
achiévemént and subject;matter familiarity (Tennysori and

N

Rothen, 1979).

Learner \Control s

¢ B ¢

Learner control, assumes that the student 1is fully or

3

partially responsible for the 1learning strategy. Under -

learher control students are given the opportunity to
advance, - review, and exit lessons '(Caldwell, 1980).
Definitions of Learner Control have varied from that of
allowing the étudent to make decisions on just one aspect or
one variable to that of almost complete control of
instruction (Steinberg, 1977).

3

« Adaptive Control

\ ' ' '
~ Hansen, Ross and Rakow (Note 4) defined adaptive

Tt

i~

Siadinge

0 el e = o ld,
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o

instruction as a corrective instructional ©process that
facilitates a more appropriate interaction :between the

individual learner and the targeted 1learning task by

[y \ .
systematically adapting the allocation of learning resources

to the learner's aptitudes and recent performance.

~
4

Landa (1976) has also defined adaptive instruction as a

diagnostic process aimed at adjusting the basic learning

environment to the unique learning characteristics and needs -

of each learner.

£

A

In adaptive control systems thg:e are _few fixed
sequences tﬁrougﬁ the material, but rather dynamically
)
adjusted paths based on individual performance.

¢

Cross . comparisons of these three . strategie; have
c?nsistently yielded greater effectiveness for éhe adaptive
control strategy and approximately equal effectiveness for
the program’ control and learner control (Tennyson and
Rothen, 1977; Tennyson, Tennyson and Rothen, 1980). Though
it is believed that the learner is the bes{ judge of\ his
vneéds, conclusions from studies cited seem to identify two

problems that affect “the overall effe tivenéss of the

learner control model:

of present ones

et i 2 -

S . e e s e % e

PEOVRPSIEY



2.The learner's inability to make correct

and completely unassisted decisions.
| - AR\

]
v

PR

~
It is expected that if these two deficiencies are

ot e st OO >
. . .

!

R ;emedied in the Léa;nér Control Model} then performance will
\ ' be enhéﬂced Tresulting . in greater effectiveness and
efficieney;‘ .

. . /,Q.-
z. The Learner Control .modei/ lends itself to easy

investigation of the effect of independent variables in the
el !

. . . ¥ .
learning process - in Computer A551stq9 Instruction.

g

Consequently, it is ,possible to optimize the Learner Control

- At

strateqgy thr&ﬁgh identification and manipulation of

v

¢ variables which enhance learning in a given énvironment.

T
R

ealn b
B 4’;?%*.&%;;”:'4.3«
-
&
.
-

IR - SRR M e

1

ek

T

|

N

L e s A BB 3 s 4] A o e Dbt ) o



N ez e

. ra e e

e e

N

- _
. ’
N . . .
° . . -
P :
PRCIIY Ll - <. s e , -
. N

RS pr- & U

- A " - El
¥
N F A
- M ! ' ~
& ' N .
“ ° i .“
: - . .9
~ o s
t L - - ¢
' » 'y I
.
- : N 4 3
¢ - 2 ]
. N
[ N ’ ~, f <
- ¢ o 7
.
’ ! .
' <. . i o
. f o N ! ;
» - » .
- i » .
v 2
o
- . «
CBEAPTER 2 C
a ) % I . - ¥ o
» A - - Y
s - 4

Reseéarch on Learner Control )
" N ‘ R ~
— - / ) ) . ‘
. ks - X .
The effectiveness of a Learner Control strategy in CAI

is at this present time, questionable

~

(Steinberg,1977;Fry,1972). - ~As ‘one delves deeply into

research on Learner Control, it soon becomes gquite evident

-

‘that Learner Control is LA very, q§oad and vague term.

Learner Control may vary from that of allowing the student

t
. ’

to make decisions on just one aspect or one variable to that

~

.. of.almost complete control of instruction (Steinberg, 1977).

+
-

, "In the instructional sequence there are many .variables

+ N T - T

"> which interact to produce an instructional. outcoéme; e.g. .

pacing, display rate, feedback, strategy} meﬁory support,

advisory support, clarity of presentation, completion time,

learner * characteristics, learning

motivational factors,

étyles, content amount of practice’, difficulty

level, learning task structure (Rosenshine and Furst,

»

sequence,
1971y

Gordon, Note. 5 ).

-

-
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Consequently, when one refers to_Learnér Control, céntrql
over any combination of the follawing may be imﬁliéd:\\

Hl. The riumber of practice problems received

2. The number of éxamples shown
3. The number of instances

4. Content sequence

5. Ipstructional sequehﬁé

6. The presence of organizers

(Atkinson,1972). R L .

o ,
Sfeinberg suggests that the main problem hampering the *
) success of Learner Coﬁffgfﬁzé\ﬁPe student's unwillingness or

inability to make instructional decisions. Tennyson and

i Rothen (1979) criticized Learner Control for its failure to
S _ provide ‘students with early meaningful information upon
which - to base Iearning strategy decisions. Even if

. ‘
.diagnostic and prescriptive information were provided,

Tennyson and Rothen questioned whether students are willing

and able to make use of 'the infoﬁmation in decision making.

‘

It is:therefore difficult to assess the effectiveness

- of Learner Control if specifib variables are not specified,
defined, and investigated. Only a thérough investigation

into the relationship of these variables with perforﬁg%cé

will reveal which learning decisions should be left to the
&

student and which should be controlled by the computer

(Steinberg; 1977).

e ——— ———————
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Clear failure to identify congribut§ng ' and

1

;non-COntributihg‘variables has‘éccountéd for the conflicting

conclusions of various researchers (Tennyson, 1972; McCann,:

-

. Lahey and Hurlock, Note 6; Judd, Bunderson and Bessent,

1970; Faust, 1974; Oliver, Note 7). A ‘Clgser look at

available research’reveals that the per forhanch of students
. ‘\‘\ o

under Learner Control can be improved or enhanced. -

~

\ o
. N e -
—_ . .

"Positive Results Research - ’ |

¥
-

N

Hurlock, (1972) and McCann, Lahey and Hirlock (Note 6)

- »

\

found that when students were given control over subject

matter they performed just as well as students who. did not

. receive this choice. It was also observed that attitude was

improved. Tennyson and Buttrey (Note B8) found that when

students were given complete control of the instructional

strategy they developed successful .instruction orders which

were different from their instructor's. These findings have
< e ' ' -
also been supported by Tennyson, Steve, and Boutwell (1975).

They found that students who were given complete control of
the;f learning completed their instruction sgoné& ané seem
better equipped to implement the termiﬁal behaviors than
were'students who went through a prescribed course. Other
studies in agreement with these findings are those of

Flexibrod and O'Leary (1974); Di Vesta (1975); Lahey and

Crawford (Note 9); Lahey and Coady (Note 10). . :
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@ - B o813

ey

P I I oy

[PPSR AP



g

RS R FE Py .

i

A KRR L
B 16 b

K
7
/

o n ks e s Y

10

1]

‘ In a remedial mathematics CAI program, Judd,: Bunderson

and Bessent (Note 11} gave students  four different

“

treatments:
1. Total computér management , .
- 2. Control over the éequence of topics -
from a table of conten;s’ :

%
3. Addi;ional studént control of the

4 1

amount of practice

4. Total learneTr control.

[

It was' found that students with complete contfol did not

/

perform as well as Fhose under compuqér control. Fisher,
Blackwell, Garcia and Green (%é75)_ also found that
elementary children who were allowed to choose difficulty
level in an arithmetic drill, tended to cho@se}problems ahat

were too difficult or too easy. Steinberg (¥977) summarizes

his investigation thus:

N

When students were given control over their learning
they sometimes had a better attitude but not always.
’Better attitude did not necessarily result in higher
achievement; performance under learner control was
the same as for control groups or worse. (p. 87)




- waran

TR

RN« S St

i e ® w reams e e T,

11
Summary of Reéearch on Learner Control

It is quite noticeable that of the studies cited as
having positive results, only one of them (Flexibrod and
~O'Leary, 1974) vyielded a significant result. In this study
it was found that the Learner Control group was
significantly more productive than the students who had the
same externally imposed standards. This, étudy stands out
froﬁ the other§ because of the difference in approach used

by the researchers. , They included in their study,
N

'contingent reinforcement' (Skinner,1954). \ngever when‘f/

contingent reinforcement was withdrawn the learner control

groups performance decreased, though not significantly.

Pet formance in other studies were described with
phrases such as: "performed at least as well", "seemed
better equipped to implement”. It is quite evident that the

effectiveness of Learner Control CAI programs varies. This
o

variation may vary from worse (Judd, Bunderson and Bessent,

Note 1l1) to significantly better (Flexibrod and O'Leary,
1974). -

-

. P4
It should be noted that the studies which found no
* %

>

difference in performance when Learner Control is allowed,
r Ay’l‘ ‘
have —.only allowed students control over instructional
t . e
NS . .
sequence. This equality in performance can be explained by

the findings of Klausmeier, Ghatala and Frayer (1974) that

§

ad
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Ve f _
variations in content sequence does not account for
difference in learning. This. idea is also supported by
Tennyson (1972) and Lahey (1981). The conclusion Ehen, is
that content sequence is not crucial in a learner control
model. Kaplan and Rothkopf (1974) discovered that a 1e;rner
is capable of ordering content if given instrﬁction on

objectfves,
9

Tpere is obviously some discrepancy in the conclusions
drawn by various stud&es. It is quite probable that this
can-be accounted for by the findings of Di.VeSta (1955). He
found that(when.tasks are large and compiex students fail to
make adequate decisions. It seems reasonable ‘tg suiggest
that the effecéiveness“_og . the learners' decisions varies

with the complexity of the material.

’

It is under these circumstances that the advice of
Bunderson (Note 12) that students need advice on management

of time and review strategies is worth considering. »

»

Research on Advisory Support

The inability tro make wise.decisions seems to be one of

~

the main variables that affect students' performance in a

learner control CAI program. This observation has prompted

many researchers to include an advisory function in their’

, program (Bunderson, Note 12). Hodever,’tpe’effectiveness of

\
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the advisory functions has not been examined.,K Faust (1934)

LS _ .
suggests that students must be given a chance to use

~

learning strategies they devé&op themselves and must be free

‘to accept or reject any sttategy advice. Steinbe®§ (1977)

questioned the willingness of students to follow a computer

genera?ed advising system. )

o+

-
L J

Research dealing wi variables of Learner Control

[

“

(using 'large or complgx laarning tasks) "has failed éo
demonstrate that students can make or carry out decisions~of
content element selection ané bersonal learning assessment”
The findings of Oliver (Note 7) agree with this. He gave
students instruction in an imaginary science. He found the
subjects who had Learner Control did worse than these whose
instruction was under program control. Seidel (Nﬁte 13) had
this to say conéegning _the apparent ineffectiveness' of
Learner Control, "learners may need experieﬂceOand training

to make self selection of sequence beneficial".

This study w{ll pay particulap’ attention to  the

effectiveness of an advisory funetion which allows students

3

.

to "have freedom of choice, provides them with early
meaningful guidance and provides diagnostic prescriptive

information. . ' . )

N e v abmcan e —_ v, e mammn am s W oawr  m oy W eeen e
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and Hansen (Note 14).

Memory Support : ' ' . .

v v

L

3 ? ¢

In experimental learning tasks ‘requiring minimal prior-’

contextual knowledge (prerequisite) and simple content

2

structure (e.g.‘ use of only one or two concepts) the

Learner Control strategy usuglly resulted in less time on

<

task than a sinflar form of program control and with

»

equivalent performance. However, in tasks having a complex
content structure and more demanding prerequisite knowledge,

outcomes are contradictory‘ (Tennyson' and Rothen, 1977).
This observation is explained by the findings of Hunt (1961)

and Cahill and Howvland (1960); when subjects cannot adopt a

pure wholist strategy because of the nature of the task, and
when prior information 1is no longer physically available,

memory plays an important part in ®oncept acquisition.

In the'qasefbf CAI, where subjects do not normally have

A} .
access to prior information, it may be that the learners

| B

need memory support. Caldwell and Rizza (1979)' suggests

- .

that ‘“options should be incorporaped into the instructional
segquence whigﬁ,éllow for review of~preYious'frames". Denﬁis
(1979) investigated the» effect of diSplaQ rate and mem;ry
support én correct resﬁonses, trials, total instructional
time and response latwency. | Results showed thaé memory

‘

support was ‘a significant factor in studentsi_ per formanceds,

"

. - -
This finding has also been supported by.Leherissey 0'Neil

- -
i “ 1 -
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Statement of Purpose :

A -

The expectations of' CAI designers have not been

realized. It was anticipated that a Learner Control mdﬂel
would be ideal for CAI since the learner knows best about

his needs. On the contréry, experiments on Learner Control

in CAI have shown conflicting results. This has occurred

not because Learner Control has failed but bpcause research

has failed to identify contributing and non-contributing

»

varlables in. Learner Control.

o Al ‘o ’
© \

: & :
As a result of the research done in this ‘study, two

. ~

variables stand out prominently as being crucial to the

S

effectiveness of Learner ‘Control: (l)Advisory éupport and

(2)Memory Support.
LS

i
v .

Memory Support was defined as the provision of
unlimited access to any préviously learned ruleé, concepts,
or discriminations: that are nécessary to facilitate
acquisitiqa* of any learned capability (Gagne,1977), and the

provision of a ﬁéb of the instructional patﬁ followed by the

student (See Student's Reference Manual, Appendix C).

»
“

a

Ad&isory Suppdrt was defined as the providing of advice
to the student with respect to (1) what rules, concepts and

f . N
discriminations are necessary for the acquisition of any

O o !
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learned capability and (2) the provision of diagnostic and

prescriptive information for. the studedt (See Student's

»

Reference Manual, Appendix C).
- '

It is the intention of this study *to investigate

*

whether the inclusion of Memory Support and Advisory Support
in a Learner Control CAI program. would improve learning or

decrease the cost at which learning is acquired. .
RN et

.
A

A positive finding from this study should restore *

confidence in Learner Control and ‘encepurage researchers to

. W * :

séek to identify more contributing variables so-"that output

~

from the Learner Control model can be optimized. ) .

v

P ]
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HYPOTHESIS

It was hypothesized that Advisory Support and Memory

Support included " in a Learner Control CAlI program dealing

L)

with Jlearning tasks having a complex-content structure would

' result in.a

o

1. difference in performance

2. difference in the cost of:

producing equivalent performance. 3 oo

o

Rationale for Hypothesis 1 y .

~
According to .Gagne (1977), learning outcomes can be.

>\\\ classified into 5 distinct éategories:
g s 1. Verbal Information
2. Intellectual Skill . ' ;
3. Cognit}ve StraEegy
'. 4. Motor Skill
5. Attitude.

t

Intellectual skill has furthe; been broken down into 5

\
sub—caiegorieS: , .

1. biscriminations ,

2. Concrete Concept

3 " 3.
.

Defined Concept

L oemme Ee e 4 ke ad e s e Te ee beepie s
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4. Rule .
- 5. Higher-Order Rule.m ) I /

< ‘ SR

4 .

) Theée learned ’capabilities are listed. in' order of
complexity and are prerequisite to the learning of tasks at
a ﬁigher ‘levei of the'hierarchy. In orde} to demonstrate
that one has acquired a 'learned capabil?ty at the rule
level, one must have already acquired defined concepts,
concrete concepts and discriminations. Y ey .
- -

Consequently when one engages . in the learning of a.
complex rule, thé ability tg recall simpler rules, concepts
and discriminations is vital to the learningkprocess.‘ When
this ability is absent, the student will need 'to be aide@!&n
the récall‘og'prior information and to be advised jw}th
. respect to what erequisiteé are necessary to enhance

\fgcquisition of compgtency vin carryipg out the. learning
éasks. . . . . \
. . . , \

-3

‘Rationale for ngothesis 2

|
!
;
:

N\
o Studies which have sought to 1investigate time as
’ " , i
e . dependent variable have consistently reported the actual

ER N

N - time spenmt by the students in acquiring learning objectivesj
- . . |
. Comparisons are normally made and conclusions drawn basej

.
» * !

¢ < upon the actual time.

sancr
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Almost .no attem%;‘has been made to relate time or'cost

to score, which relation is the essence of efficiency.

" In.the s?udQ done by Tend&;on ét‘al. (1980) ;tudeggi
were aésigned to a Learner ‘ontrolland an Adaptive Control
CAl progrém: Time ‘Qas one‘ of the dependen£ va}iables
investigated. It was found that'thelLearneé Control group's
time on tésk was Isignificantly_ less than the Adaptive

a

Control Group's time on task. -It was also found that time

on task was drirectly related to: number of instances.(See

Tablf ).

i
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Table 1
(From Tennyson et al., 1980)

® . Content Structure

Management Simul- Colle-  Successive
Strategy taneous - ctive

Post Test Correct Scores

-

Adaptive 19.7 16.3 15.3

Control

Learner 14.5 . 10.5 12.4 .

Control I ' d
: L

Time On Task

Adaptive 10.3 13.9- 14.3
Control
o
Learner 7.1, 7.8 7.6
. A
Control S : .

]

_The conclusion drawn ' from this study was consistent
with previous studies which compared Learner Control with
Adaptive Control

1) Students under Learner Control took,

significantly less time

2)- Btudents under Learner Conttgl

v
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used significantl& fewer instances
3) .Instructfonal time was not efficiently
utilized by éhg Learner Control students "
4) Students tend to exit'from the Learnef ‘
Control Progfam-regardleés of acq&isition

s

level,.

-

Hoﬁever, a notable observation can be made from the

data in Table 1. The mean score per minute {( Score/Time )

_is higher for all three groups in the Learner Control model

than the corresponding score in the Adaptive Control model.

o
o

This seems to indicate that even though students exited
prematurely from the Learwer Spntrol program, .their rate of

acquisition of the Learniné Objectives was faster than that

for the Adaptive Control.

In the light of this observation this study was

Ay

AN
"particularly interested in rate of acquisition, or in other

words score per unit tine as opposed to raw time since the

former variable is more indicative of the efficiency of a

CAl program.

~

There were two measures of time ‘in this study (1)
Central Processing Unit (CPU) time and (2) On-line time.

These two measures were reduced to one common denominator,

cost. The efficiency was measured in terms of cost per unit

e e i A . i e
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. : " ,

score.

This cost per unit score is what is referred to as cost

of producing equivalent performance.

> 1

Variables

o
M
N -~
-
Ve

There were five variables under consideration in this

o

,/studyjr two dependent variables, two independent variables

v '
and one control variable.

Dependent Variables l. Performance

DU ' 2. Cost of equivalent performance

Indeﬁendent Variables 1. Memory Support " '

) » Control Variable

2.

1.

; Operational Definitions of

Advisory Support

Content Structure

the Variables

~ - Performance was defined as the score a subject obtained

.

on the posttest

program.

(Appendix D)

administered by the CAI

e NG Tt

Cost was defined as the cost of computer time  utilized
by the student, the cost was measured in dollars and cents. . SR C
The term ‘equivalent . performance' 1is emphasized in this

study. It is measured in terms of cgst per unit score.
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Memory Support " was defined as the avaiiébility of any

s

previously learned rules, concepts, or discriminations that

are necessary to facilitate acquisition of any learned

capability. This was made possible through the mechanism

»

stated in Appendix C.

A

*

Advisory Support was défined as the providing of advice
to the student with respect to (1) what rules, conce;ts and:
discriminations he should acguire in drder to enhance
learning (2) what subject matter he should review in ordér

L)

to acquire concepts and rules which he appears to have
problems with (3) what examples are relevant to the
acquisition® of ‘ skills appropriate to each practice ~
incorrectly done by the subject. Adviée was available

- /‘

through the mechanism stated in Appendix C.’

Complex Content Structure

A learning task with a complex content structure was
defined as one which requires as prerequisites (1) Rules (2)
Concepts (defined) (3) Concepts(concrete) and kd)
Discriminations.

'Learnner Control' was defined as a CAI learning
L

+ ‘ .
environment’ in which the student has control over: (1) The

sequence in which he receives rules, definitions,“examples,,
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practice, objectives, rationale, adviéb\i?) Lesson duration

(3) the number of examples and practice problems received

-~

(4) the presentation or recall of prior information, ie.

rules, concepts, discrimination, etc.

~— P

Anticipated Results

1. It was anticipatéd that there would
. : be a siénificant difference in learnini
performance and cost as a result of the
. . effect of Advisory Support in a
Learner Contrsl CAI program.
2, There would be a significant difference
- in learding performance and cost as a
result of the effect of Memory Support
in a Learner Control CAI program.

[ W . PR : s
3. There would be a significant interaction,

/ .
between Adv%gory Support and Memory
Support. ,
' d " 4. A lapse of a 1 week time span will not

result in a signiificant difference
in performance.
All hypotheses were tested at the..05 level of statistical

\ .
* significance.

- . . N




CHALPLIER 4

Methodology =~ -~
Research Desijop : : - P

The design of this study conformed to that of an
\Independent Group éomparison 2 x 2 Analysis of Covariance

factorial design with one repeated measure. The two factors

considered were:
(1)Memory Support

(2)Advisory Support

"
£y

4

‘Each factor had 2 levels:
(1) Memory Support/no Memory Support (MS/NMS) )

(2) Advisory Sdpport/no Advisory Support (AS/NAS)

The design yielded 4 distinct jindependent groups:
o

No Memory'ﬁupport and No Advisory Support (NMAS)

No Memory Suppoft and Advisory Support(AS)

Memory Support and No Advisory Support(MS)4

Memory Support and Advisory Support (MAS).

. “

.
N 0 E) " - »
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.The covariate for this study was pretest scores,

Repeated Measures

3

2~ The repeated measure was a dw‘(pos;test "(Appendix

-

D) administered to the same students one week after the

completion of the experiment.

Sample Selectiopn

v’ -
There were 65 students who volunteered to participate

in the study. There was a specific’ requirement for

-

qualification as a 'vaklid subject. All students must have

—~

been either currently or previously enrolled in a computer
t ' .

programming course. This requirement was set in order to

ensure their familiarity with the fundamenta'lf; of

programming.
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Recruitment.

t .r’ N ~ . o

<

Participants were recruitted by means of leaflets:

-

(Appendix A) and word of mouth. During this recruitment

[
o

procedure they were made awire of the éntry requirements.

e

Mortalit

- - -

¥

There were four students who failed to complete the
-

study. T™wo students excerciséd their right to END and the

w3

data for the other two were lost because of systemwfau,ure.

-

L4

Group Assignment
éa

i %
’

a

Aqdasi random assignment to ‘treatmeﬁt procedure VasS
uéed. The study lasted for a period of three weeks. Each
day of the experimen }f;’vas divided into 3 time slots on the
experiment reg tration form (Appendix B}, Eac.h:tji’fne sloti
was sequentia;}y assigned one of the four groups. The
students were then asked ‘.to select a time and day that was
most suitable to them.ﬁ .Consequently they were au‘t:)matically
assigned to g,roﬁps based upon t'heir arrival and selection of
time slots. This procedure accounted for. the assignment of"
-+ 15 | students to each "of .the. three groups and 16 in the

“

fourth. ° ‘ : .

& L
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Assignment of Manuals . .

o \ > P . < £y
» . . N R L4

.
Y - “ °

. The reference manual (Appéndix C) was immediately

oo distri ed when the student registered for the study. This

°

resulted\in some students having the manuale® longer than

-~

o test the effect of this a correlation was doné

betwe;n time Spent reading the manual and posttest scores.
This was found to be non-important ( r= -.11, p =-.20 ).

4

4 ¢
.

- : Assignment of Terminals

Lad . > -

{

. , "Two‘ Televideo 920 terminals were -used in this
- ' . * '

. experiment.l The terminals oﬁérated'at 9600 baud rate and
e T e 1200 baud rate. Every time slot ac¢ommodated 2 students.

As those. students arrived the first was assigne®®to the 9600

3 weeks' from“Mphday to Saturday there‘wereJ;OS time slots.

»
o

J ~fonsequently, . approximately 75% of the students from each

1

i - group was assigned to ‘the 9600 baud rate terminal and 25% to
é . ¢

. Fhe 1200 baud rate terminal. This equivalence in terminal

assignment accounted for any existing terminal variability.

v

A

w

5 . 7~

'~ J w . ’ e Y I e  S—
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baud rate terminal. Since the experiment was conducted -over

i i . ot
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Admipistration . o,

When the subject arrived, before commencing the study

the fbllowing procedures were taken:

1.

2.

S;udents were asked if they had read the manual.

If the manual was not read, approximately

v :
10 minutes were allowed for reading.

If the students had any qdestions concerning
the contént of thé manual these Qere“discussed

and further explained.

The manual was totally free of lesson content

since it was not designed to complement the

program.. Hence the prediscussion focused

+

on the methodology of the_ program only.
This procedure seemed necessary because of

the novelty of the experiment and since the .
students were not tested on their knowledge

of the manual. _ '
Subjects were again reminded 9f the entry
requirements and at that time 'they were

vfree to opt out of the study.

v - AN

Subjects were also briefed on the operation
N v o -

of the terminal.

bt b b S

e

PR AT,

b n



NESR

R s e AR

T

by

1 o RIS M

30

DurihgﬁTreatment

.
!

The ;'study commenced with a pretest (Appendix D)
followed by the appropriate‘ treatment for the 'particufar

, grouﬁ, then the postest. Students were allowed to kegp and
‘use the manuals during the experiment. Since this was a

Learner Control program it was necessary at times to answer

°
[N

questions relevant to the operation of the program. If a
question was asked pertaining to the lesson content students

were told these questions could not be answered.

Post Treatment : ' ’ ~
After the posttest was completed students were given an

. { o
attitude questionnaire (Appendix E) to complete. Attitude

was not a dependent  variable in  this study, F%Qf

|
R

questionnaire was administered merely to, K inventorize
students' .feelings with respect to the program. .

1

Upon completion of the questionnaire students were told
théir score on the posttest and were‘given‘a sealed envelope
which contained the delayed posttest to be.compieted in one
week. o
o\

The delayed posttgét was completed when the week was

. -over and was delivered by mail, in person or by messenger

!
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Some students were late in delayed posttest completion.

i
¢ N . : -
- L As a result it was necessary to examine the correlation
. between delayed posttest scores and length of'timg between
posttest and delayed posttest completion. The correlation
i was non-importanp (r= -.38, P = .001). .
: r \
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25:; Collection

AR All data gathered in this -study were

student file.

the following statistics:

1. ALCCAIP (Record Identifier)

2. Time Begun ‘

3. Date

?.'Student's Name °

5. Time at Commencement of pretest

9

6. Pretest Answers  a v
&
7. Time at Termination of pretest

¢

8. Practice Answers

9. Time at Commencement of posttest

-

10. .Posttest Answers

11. Time at Termiﬁation of posttest
12. Seduence of Instruction

13. CPU Time at pretest Commencement

14. CPU Time at pretest Termination

’ x
15. CPU Time at posttest Commencement

16. CPU Time at posttest Termination

17. Score on pretest

18. Score on posttest

19. Number of advice instances received

20. Number of instances receivgd.
¢

- — . - e -,

On this f£ile each studené had a

|
|
|

1
<,

.

1

|

stored on a

with
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The CAI program was designed to teach the use of 8

¢

str.ing fdnctions in BASIC programmind. The eight string

functions taught were: e

1. LEN(SE)
2., TRMS$(SE)
3. PADS (SE,NE) . | ‘ B :
4, LEFTS (SE,NE) ‘
5. RIGHTS (SE,NE) T g
6. RPTS (SE)

) 7. POS(SE1,SE2,NE)
8. MID$(SE,NE1,NE2)

This subject-matte; was chosen because it conformed to

the demands of this study, i.e., a complex ‘ content

¢ »

‘structure. Before the student is able to apply the use of

functions or solve problems that involve their wuse, it |is

necessary to be extremely familiar with the pre-requisite
rules, concepts and discrimination that pertain to
variables, constants and ‘expressions. A detailed content

analyéis can be found in Appendix E.

A

N




The lesson content for the computer—aésisted
instruction program formed a:rich data base (Appendix H)‘.af
all topics that were related or connected to ;he main topics
diséussed above. There were 30 topics .aﬁd each was,
connected to (1) those ‘topics éor~ which itself was a

[ 4
pre-requisite and (2) those topics which were pre-requisite

to it ( Mitchell, 1982). 1In figure 1 this this relational

STRING
EXPRESSION

Relational Structure of Concept "se"

~

EIGURE 1

B

This relational connection for all 30 topics is stored

within the program. &
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Program Methodology

- \

Instance Presentatiopn

‘, Uﬂder the control of the learner (:ﬁ:;:b were 1six
. | different types of instances available for of thé'30
i concepté in the study. | !

1) Rationale

2) Objectives

3) Advice

A ©

4) Rules and definitions

5) Practice

6) Examples

These instances could r have been requested in any
sequence and with unlimited frequency subject to the

"limitations of the treatment being received,

A detailed explanation of these. instances and the
relevant commands which activated their presentation are

documented. in the Learner's Reference Manual (Appendix C).

T SWNITTET v Ry N e
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Program Commencement _ o SN

The program first presented preliminary introductory

information, mainly a reminder or a reinforcer of what was

read in the manual.

;

Secondly the pretest was presented. Students had the

option of skipping questions on the pretest. At the end of

the pretest they were given the option of redoing the

questions skipped or going on to the lesson. *

Thirdly, at the commencement of the lesson they were

given: : '
1) The Lesson Objéctive
2) The Rationale

3) The Advice.

-

\

“ .
"Advice for the lesson applied to the B8 strigg functions

which the student had to learn to use.

. A
. From there on the student was on his own to use the

available commands in conjunction with concepts and sub-

concepts in order to acquire the learning‘objectives. (See

Appendix G for sample session).

3

b s b« e i
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Table 2 . -

¢ Description of Group Treatment

Features Available to Group MAS AS MS NMAS

»

o
KJ

Ask For Advice * *
Receiveé. Advice ‘on

incorrect answer [ ‘ % *

Receive Advice on approp-

fiate examples * *

Ask for reminder of instruc- \
tional sequence followed * * )
Unlimited Information Access * *

\
Allowed only one viewing
per instance . * ] *

Receive answer on incorrect:

‘response - o * * *. *
"Allowed to §eé list of ' . )
available concefts ‘ LA * *
Unliﬁited Time , * * | * NG
Attempt Post Test any time LI A
Ask for pbjectives * * * *
Ask for Rationale ' l f * * 0w
Ask for Examples . | * * * %
Ask for Practice Lo | * * LA A

e
Ask for ‘Rules or Definitions * & * *

R e \ PP - T ¢
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+ Table 2 has summarized the main features of the CAI

program which were allowed or disallowed to each group. .

1
i

There was no fixed instructional path through the

lesson. The instruction received was dependent on the’

studenf's entry knoblggge and his selectiop stratedy.
Tﬁnough experience and practice students learned to select
the optimal amount of instruction necessary. (See Appendix
F for a detailed content analysis and Conceptuai "Entailment

Structureé) . -

Objectives for the CAI Leésoﬁ

'It was expected that at the end JE the lesson, Ss would®

have been able to:
l. correctly emplo& the ‘use gf string functions

to solve problem situations presented to them
2. correctly evaluate the solution to

-given pre-written statements in.

Basic programming. ‘
3. identify any irrégularity or invalidity

that may be present in statements in Basic

which utilize the functions covered in this

1.0 lesson.




Y
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i

Rationale fg; gbiectives .

These.objectives could not be realized if the student:
- 1. did not know the purpose.for each function )
24 could not correcﬁly apply the rules of
" evaluation: '
3. did not acquire all pre-requisite rules,
sub-rules, concepts, and discriminations that

pertained to the use of the string functions.

™,

[ SURRIU C e e e
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¥ <R CHAPTER 6
'g . : Evaluation !
5
i ’ Formative '
i+ , , ¢ /s
. 0o
There were 3 areas of this study which were subjected
[
- to evaluation and revision:
- ’ 1. ‘The Reference Manual \
ﬁ 2. The Program “
¢ <
3 kg 3. The Test.
. . ,
: - »

Refdrence Manual

-

N ! Eight students participated |in a pilot study on the

$ N .
. manual. These students were .asked \o read the manual and

17 T S SRR, SR

£
3

offer comments and feedback. . Ag\a result of suggestions

\ . .
madé, the manual was.redesigned in 'order to produce the

3
-
Pl

final product. Criticisms\were concerned with:

7

l. Grammatical Constructs

!

\
2. Difficult technical terminologies
| . . o
3. Ambiguous statements ’

4, Redundant statements

5. Positioning and sequencing of content. .
{ t
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Program - - ‘ ] ‘
‘ . ' —\
. , .

N

| Five students particiapted in a pilot study to evaluate

1
v

Eﬁe program. Two were placed in the AS group, and one each
in the MAS, MS and NMAS groups. AS a result of the comments
the ﬁollowin; steps were taken: J
1. Restructuring of the Advice function
2. Improvement of thel\relevance of the:
examples and practafe to the posttest.
3. Enabling the student to do
questions'skipped on tests
4, Providiné answers for examples

and practices if done incofrectly

5. Allowing students to see all the topics

6. Provision of 5’;;§mg;es and’ 3 practices

on the 8 main—functions to be learned. )
X ) .
Summative ‘ X
] ' t ) N -,N
Test Construct and Analvsis ’ ’ '
The ,test for this study comprised 20 items. Twelve

1 " ‘

‘eight were- problem solving open

'

ended questions. These latter eight were more difficult

were multiple choice and,

~

(Taﬂie 3), hencé \they were given ’two_pbints each. The.
+ .

Y]
\ ) X —_ 7 .
' .
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" nullify an answer, and the exclusion of minor details such’

', multiple choice were given‘one'point each. As a_result the
o7 s . L.

, 42 }

- ) . . I
;

|

{

%

maximum score possible was 28.

. / Cl ]

< ?

Scoring ,
v’ "‘Q ~ . . - ‘ -\

-

/ t-r} N . 4

The test papers were primarily scored by the computer
\ . * . ,

and suBsequently adjusted by the scorer) since the program

evaluation system could not "“make adjustments | for

transmission errors, the inclusion of blanks which did not

v

o 1

. as quotes in an open ended queStion. The paper was .

Subsequgntly re-marked without knowledge of the student nor

the group to whichlthe student belonged.

] ' '
2 . . . N =

%ést Analysis

) [ ' !

o -

Among the factors which enhance the guality of a test ‘e
, three of the most critical are: . \ X
v} ' k.

1. Test difficulty

2, Test reéliability

3. Test'discfiminability
4. Tes? relevance

%he test for this study was analysed based upon thq&above

( A

four qualities..

14 ’

LY
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st Item Difficuﬂ

a

In Table 3 a Test item aifficulty chart is shown. _ The

9

; w .

% \ leaft ‘difficult items had a percentage of 75. The open
g ended péoblem so;ving_ questions had a higher. level of
; : \\\Adifficulty tﬁgﬁ the multiple choiceg,.questions. 1In order. to
’ \ appreciate the overall difficulty of the test the reasoning

_ «of Ebel becomes applicable (Ebel, 1972). i

.-

-~

In most classroom situations a test in
which the average score is some t
more than half the maximum possible

.{ score wil]l be appropriate .
in difficu - p. 375
1 *‘“ ‘
Average Score 17.426

Half Maximum Possible Score 16

R 2 T et oot e LR s ]
N
N

P

b e
-
N
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ble 3
Item Difficulty Report
Item Difficulty ‘Item Difficulty,
Nos .¢ Index . Nos. Index
i 19? - 2 22%
-3 ng% ’ o . 59%
5 ) 22% 6 22%
7 16% .8 &2*
9 28% 10 3
11 59% 12 31
13 I 75% / 14 41% 4
15- 49% ' 16 508 .
17 48% 18 53%

19 . 38% . 20 423

44
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Test Reliability

Richman, Mofrides and Prince (Note 15) pointed out

different methods of reliability measurement which tap
‘ ¢
different aspects of reliability. Two of them are

[}

l. Test-retest_ reliability which !

measures the tendency of the instrument

to bé stable over time ,
.2. Internal consistency reliability which
measures the degree of consiggency
among the different iLems. : '
N\ ' ~
Test-Retest Religgility . ‘
ro \

The test-retest reliability for this study was measured

by correlating posttest scores with delayed posttest scores.

This was found to have a correlation of\.90,31<3001.

/

Internal Consistency Reliability.

’

a

Two methods were used to measure internal consistency

1. The split-half procedures

- é. _The Kuder Richardson Formula (KR21l)

(Ebel, 1972, pp.419, Appendix J).

"

Under the split-half procedures after adjustment with
. -

’

E P
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the 4Spéarmah—Brown prophecy formula, the reliability was

calculated to be .92. Using KR21l, r was calculated to be

.86 (Appendix JY.

Item Discrimination

)

The ability of a test item to discriminate between high
scorers and low scorers is one of the most important
qualities of a test. This quality is even more crucial to

the effectiveness of the test when the test's principal

function is to di$tinguish different levels of achigvement

¥
as clearly as possible (Ebel, 1972).
In order to investigate the discriminating power of the
test items two analyses were done, one was the calculation
- ) .

of an item discrimination index according to Ebel's formula

(Ebél, 1972) and the other was a discriminant analysis.

Table 4 presents the discrimination .index for each
item. Eightyfive peréent of the test items could be
classified as high discriminators and 15% as fair

discriminators, there were no low discriminators.

. )
l"-

" ) \ :
The results of the discriminant'analysis (Table 5) also
agreed with the latter anélysis. " As shown by the Wilks

Lambda statistic (Table 5) items 'with the 1largest Wilké

Lambda -had the least discriminative power. On the engire

x

-
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¥

' test the overall! Wilks Lambda was .0033 and the cannonical

correlation was .998 (Table 6).

(4]

The ‘items that were among the W5% identified as high.
discriminators using Ebel's Tormula (Ebel, 1972), were also

identified through the discriminant analysis.

a~

Jable 4

Item Discrimination Report -

Indices Item Nos. Indices Item Nos.

.95 | .90 17 18 )
.85 15 <; .80~ 20 16 14
" .75 | .70, 19
. o '
.65 - .60 12
.55 9 10. .50 13
.45 3 40 " 5 6 8 )
' ' | 2 11
.35 L300 4 7
25 1 .20

41 - 100 High Disériminators 85%
20 - 40 Fair Discrinators  -15%
0l - 19 Low Discriminators 0% R

<0 ‘ s 0%
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Iable 5
Wilks Lambda (U-Statistic and Univariate /

F-Ratio with 1 and 30 degress of freedom |

Variable wilks F Sign cance
| Lambda ' ‘
Item 1 .89744 - 3.429 _  .0739
Item 2 _ .72 11.67 .0018
Item 3 -60870  19.29 .0001
Ttem 4 .89879 3.378 . .0760
Item-5 T2 11.67 " .0018
Item 6 12 . 11.67 .0018
Item 7+ ° .81481 ' 6.818 .  .0140
Item 8 ° .72 11.67 .0018
Item 9 .60870  ‘19.29 .000l
Item 10 .64935 16.20 “ " .0004-
Item 11 80162 .44 . .0106
Item 12 .54545 25.00° ° .0000
Item 13 .66667 . 15.00 .  .0005
Item 14 - .27584 ' 78.76 ~ .0000
Iteﬁ 15 .iiqz7ﬂ ; 226;6' -, .0000
Item 16  .14033 °  183.8 .0000 -
Item 17 . .10817 -  247.4 ~ .0000,
Item 18 ' .05717 494.7 ©,0000
Item 19 .30947 66.94" .0000

Item 20 .21951 S 106.7 .0000 .
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Total Test Discriminability
Function " Eigen Value Percent of Canonical
N ) | Variance Correlation
1 | 303.70541 100 . 998
Wilks Lambda CHI Squared DF - Significance
.003 . 114.37 ©20 - - 000
;?' -7 . ,
Relevance / ﬂ e . : -

No statistical analysis was done to determine the |

rgIevénce of test questions to lesson conﬁapt. However this
o . AN

.. . ' o

,aspect of the test quality was covered in thé\questionnaire.

Eighty five percent of the students agreed or strongly

. Test Analysis Summary ' ) ~

'/’.\'g%___"
. The - conclusion drawn concerning the test was—that its

relevance, reliéb}lity, discrihinability and difficulty © was
sufficiently acceptable to have enabled the test to be an

~adequate’ measuring instrument for the dependent variable in

this sfudy.

' agreed that the lesson content was relevant to_ the posttesi;,

"
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Attitude Analysis

Item, . " Agree

1. Motivation \gu

50

Neutral Disagree

13%
2. Program Familiarity 52% 18%
3. Challenge | 69%. 28%
4. Insgruction Clarity 84% 10%
5. Interest | 843 8%
6. Performance 54% 16% -
" 7. Résponse Clarity 69% 11%
8. Time Needed 54% 11%
. 9. Content Relevance 95% 3%
10.Manuval Helpfulness 59% 26%
11.Willing to try again ?2; 16%
*/}‘_ ' ' See Appendix E for Actual Items

13

3%
[
3%
3%
6%
8%
30%
20%
348

2%

"15%

12%

As pointed out attitude was not a dependent variable in

— 2 -

percentage frequencies (Table 7).

-~ R
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this study. Consequently no attempt was made to' do any

— ., statistical analyses on items except tapulations of relative
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Data'Analxsis;Cost‘Estimate -

’

s

« 1
] [N

(o ‘ The cost figure applied in this study are strictly the

RrY

cost of using the Control ~ Data Corporation System at

;- Concordia Unjvedhgity. <

e . . .
1. s " . (

These cost figures “may not be 'applicéole:-to other

?3 /’ . dystems since cpst varies from installation-ﬁo;dnstailation.~
: The two cost dinensdone "considered !in thien'study wefe )
% - ' (i)Cost) per‘ unit on-line time S. i5)ﬁinute (2),Cos£ per CPU ' :
; second $.19/per CPU second (These 3Fe the .commeréial ;afes‘ SRS
% ' charged by the University) ' ;:j' " I: .' RN ‘
'h /:ud o . . L C S
: Total Cost. was‘computed usiné the following formula,‘Total " i
é - On Linéd time * .15 + ‘Total CPU t1me * \19. The dependent . i
‘ variable Cost Per unit Score was computed using the folow1ng \ f”"
: formula. B : ‘: . ’ R B .
5 | Totél Cost /'(Posc Test Score - Pre, Test Score). " . 2
; ) . Vi.e., Tota) Cost / éa%ned Score. ‘ R .

E . RN ' ‘ C

e . n
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Restatement of Hypotheses in Null Form

1. There is no'differgpce between the
. effect on cost and performance produced
by Advisory Suppért (AS) at the .05

level of significance.
2. There is no diffefeﬁce between the :
effect on Cost and performace produced
by Memory Support (MS) at the .05
level of significance.
3. There is no interactioh between
Me@ory Support and Advisory Support

at the .05 level of significance.

-

[4

¥

Of a secondary interest to this study was the eﬁfect'of

repeated measures on performance.

@ -~

Hypothesis Testing

To test. the Hypotheses an Analysis of Covariance was

done with the scores on the 1 week delayed posttest used as

‘repeated measures and pretest scores used as the covariate.

!

Homogeneity of Regression Slopes

The Analysis of Covariance was emblpyed'in this study

because ‘it has the ability to test‘tha'uuil_ﬂypothesis that
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two or more adjusted population means are equal. The
Analysis of Covariance adjusts the dependent scores for each

grouf: to what it would have . begn if all groups had had

exactly the same covariate mean (Huitema,1980, pp.31).

-

N .

\

Since the Homogeneity of regression slopes is a
neceséary requirement for the Analysis of Covariance it was

mandatory to test the Null Hypothessis of no difference in

Regression Slopes. The Statistical Analysis\ is reported in

Y
~.,

Table 8.
Table 8 :

] Homogeneity of Regr,essior} slc‘apers
Source j.o Ss * \ DF - MS . E
Heterogeneity of 52.15 3 17,38 ‘.42
slopes ‘ |
Individual 2189. 34 53 . 41,31
residuals

~ Within 2241.49 - 58

N residuals ‘

The computed E statistic is .42
The tabulated F statistic is 2.76 +(p¢.05)
Hence the Null hypothesis was accebted and the

<

conclusion drawn that tfe regression slopes

are homogenous.
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: ' ' ' ." ‘Table 9

, Analysis of Covariance
- N 2

° Dependent Variable- Performance
/Source Sum of DE Mean E Tail
7 Squares Square b Prob,

Mean 22056.42 1 22056.42 262.13 .00

AS 153.55 1 153.?5 1.82 .18

MS . 577.49 1 577.49 **6.86 .01
, MAS 7.98 1 7.98 . |
¢ .Covar 831.73 1 831.73 *9.88 .0027
i - N 'y . .t
3 Error 4712.08 56 84.14
! - * P < .05 *% p < .01
= | ~ T
} dvis S 4

\
The calclated E value for the effect of AS is 1.82.-

The tabulated E value was 4:b8. The r;ull hypothesis was
therefore accepted and the \c:c;nclusion drawn thc;t' there was
not sufficient evidence at the .05 level of significance to
indicate that AS has an independent ‘.effect on performance

4

(Tablle 9).

Memory Support

.The calculatéd F value for the effect of MS was 6.86.




REEE LAY
-
v

signﬁﬁica;me to
indicate that MS “has an independent effect on. perf_ormance:
(Table 9) . RN
»
The calculated F value for ‘the interaction\effect
l;etween MS and AS was non—-‘significant.. The Null hypot e.asis
was accepted and the conclusion 'drav;n that there is ' no
t significant difference in perférmance due_'fto the interaction
; of MS and AS (Table 9). . ,
L
é | Table 10 . .
: Results of Analysis oh 2nd Dependenfr Variable ‘
£ L ' Cost ’
_Source . Sum of DE Mean E Tail .
Squares ~ Squares o Prob.
Mean 139.46 i 139.46  :95.24 .00 ,
AS .00 1 . «00 » .00 .97 ) (
e Ms 6.16 1 . 6.16 - 4.21 .04 ’
| MAS 2.0l 1 2.01°  1.37 .25 _ ) )
Error 83.46 57 a 1.46: . ‘ ‘ R
; )
; N
- . e '
.'ik' | : .
; > . S o
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f The Null hybotheseslfor the 2nd dependent variable were
+ s
g l.Thegle is no significant difference in
¥ : -
F ’ cost due to the.effect of AS.
} . 2.Thére is no significant difference in
cost due to the effect of MS.

o 3.There is no significant difference in
g cost due to the interagtion of MS and AS.
. :
%. 3 ' M L4 ’
;éf& o . ‘
% * ) Hypothesis 1 was accepted. The computed F was .00.

The tabulatéd F value was 4.13. The conclusion drawn was

R

that Asvdoes pot account fo£ a sjignificant difference in
cost. ) \

. ] R proghesis 2 was rejected. -The computed F was 4.21.
The tabulated_ﬁ.yalue'was 4.13. The ‘Bonc}usioﬁ 'drawn was
that Eher? is sufficient gviéence at 'tﬁe .05 level of

. . significance that MS does contribute to legréase in cost: in

a Learnet Control CAI program.

Hypothesis -3 was accepted. The computed E value was
1.37 which is less than the tabulated F value“ofqr4.13:
‘Hence, the interaction of'MS and AS does not contribute to a

decrease in cost.

.
. .
A —
& ’
- .
. .
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é J Repeated Measures >

: \ o
P Of a secondary interest to this study was the effect of -

repeated measures on performance. The Null Hypothesis was

l. There is no difference in performance on
<, s
test scores taken one week apart by the
. .

- : same students. . :
Table 1] R ,
1 'Analy#is of Repeated Measures
i Source Sum of DF Mean E ?ail
% ¢ ' squares | “Squares Prob.
" Repeated 17.65 | 1 17.65  2.81 .10
Rep/AS .18 1 .18 .03 .86
° Rep/MS .24 ' .24 .04 .84
- / - .
Rep/MAS 5.02 1l 5.02 .80 .37
Error . 357.46 57 6.27
. - .

The analysis showed that 'Repeated Méasures' was not a
significant factor, neither did it‘interact with any of the

treatments to produce changes it performance (Table 11).

.» ‘ 3 : J— .,.»' ) . L.




CHAPTER 8 ‘ .

Conclusion Suggestions Recommendations

conclusion ‘ ‘ \

-

The foundation of this study was based upon the premise

that the efficienqy of a Learner Control CAI program can be
optimized through the manipulation of independent variables

1

and identification of appropriate dependent variables.

Two dependent vatiableq, performance and efficiency,
were measured in this study. Performance on test scores was
chosen because it is a good measure of the standard of
acquisition 1level of each student. ‘Efficiehcy was chosen
because it measures the rate at which learning objectives
are acquired\ and if this rate could bg improved then cost

would consequently be decreased.

From & statistical standpoint the results of this study
definitely demonstrated that Memory Support significantly

. . . * .
contributes to the improvement in performance in a Learner

Control CAI program in which a’ complex subject matter

content is dealt with. Memory_supporﬁ also contributed to
an increase 1in the rate of learning thereby effecting a

significant decrease in cost.

R

A -
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It was difficult to assess the trﬁe effect qft Advisory
, support becahse of the two categories of students that were
in the AS group (1)those who had advice and ﬁook it and
(2)those who ' had advice and diad nét take it. Personal
observation revealed that those‘who took the advice tended
to do better than those who refused it. ~

¢ . N
N\

.

f ‘ Advisory support is an expensive function in a CAI

. program. There was a tendency for AS to improve 1learning.

g

However, this improvement was greater. when MS was present. .

o

There were no statictically significant effects for Advisory

. ~ support.

.

S Nagparr F e
J

The personal comments of some students éxpressin?'théir
- .

unwillingnes to be told what they should do or where they

should go revealed some reasons why AS was not effective.

*

s
X
&
3
i

s

Probably if the presentation of advice was left totally ¢to
the discretion of the students better results would have

been realised. . '
¥




-~y

e RS R L R

werdin 12
b 1

T

[

o

. 4 y
4

. ,
Suagestions and Recommendations

The main concentration for future research in Learner
Control should be on Advisory"Supporq. This study reveafed
that though it can be helpful, it 1is ignored by many

»

students,

Students preferred to learn by Examples,. Definitions,
Practice and Errors and consequenily in some cases could not
adequately grasp a concept because of their lack of
understanding of prior rules, concepts and discriminations

s

which they needed to know.

’In order to tap the real effect of Advisory Support it
may be neccessary to examine the performance of students who
actually took the advice as opposed to those who did not

r ¥
take the advice. /

Many studies have compared the Learner Control model
with the Adaptive Control and have found greater
effectiveness for the Adaptive Control. - The design of this
sﬁudy incorporated aspects of adaptiveness except. that
students Qére responsible for the adaptive decisions. A

Learner Control CAI program with this methodolog& might be

worth comparing with an Adaptive control program.

\
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' Most’ students are not familiar with the depth of powef

and versatility that is available in a Learnef Control
1
program. Even the use and function of the advice commandlgs

not well explored by new students. It may be interesting to

examine whether performance improves as familiarity wi;h

Learner Control models improve.

‘One notable unexpected observation was that students

~

who spent a longer time viewing instance presentations did

‘"worse than those who spent a shorter time.  This seems to

suggest that if the instructional strategy of a Learner

Control CAI program is vefy efficient then better effects

would be produced by viewing more instances than viewing

instances for a longer period of time.

Finally, Memory is a very important factor in CAI.

Many Ss who did not have Memory Support attributed their

-

performance to their ability to store facts and information

in various ways.

<

. . ) ‘
« It is believed that if more ‘ways can be developed by

which.-storage and recall of concepts and }ulgs can be

!

enhanced then even greater effect. will be had from any

Learner Control CAI program thatl:deals with subject matter

\

having- a content structure as complex. as was dealt with in

this study.
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ALCAIP is here!
ALCAIP is here !

ALCAIPIs here!
ALCAIP is here !

. ALdAIP is a "CAI"™ program, designed to:

N\
~Enhance the delight of learming.
~Give you hands on é;cperienee with tele-video terminals,
-Chalienge and intrigue you.

-Allow you to directly participate ®mnd interact with the
lesson content.

\ ' \ i
Would you like to be a part of the ALCAIP experience "
Call %f the following numbers to set
an appointment: l
B879-84T76 (Lionel Douglas) [
342-5094
933-4884
r.
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INTRODUCTION T

e

Every Computesf Assisted Instr&ction
(CAI) Programmer should be skillful in

the processing of strings ( a collection’

of chardcters).

At tﬁe elementary level the CAl
programmer knows how to work with

information- represented as VARAIBLES,

CONSTANTS or EXPRESSIONS. But how can

one process portions of information to
increase ptograMﬂ}gg efficiency.

The only simple way to do this “is
by making use of STRING FUNCTIONS.
There are more than 15 string functions
that can be used in BASIC programming.

In this course 8 of the most common
functions are introduced and explained
by means of - 'ALCCAIP'; A Learner

Controlled Computer Assisted Instruction"

Program.

Besides these 8 String Functions,

* lessons are also provided on / other

COncepts that you may not understand.

This Reference Manual is designed
to familiarise you with ~ the  way

~ *ALCCAIP' works.

€
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MANUAL TO ALCCAIP .
ALCCAIP (AL—-CAPE) IS A  Learner T

- © Controlled Computer Assisted Instructlon
’ Program. . )

*

Tis program is uniquely different

from most CAI programs that you may have ,
previously used.’

It offers you the Learner the b
unique privilege of controlling and .
organizing your own learning process..
This means that every bit of information
you recieve will be supplied at your - —
command or request. .

oY

4 Hence you have 14 commands at your .
disposal with which you can guide X ’ |
yourself in any direction at any pace . ;
through the lessons. ‘ o A

PR

-
~8

U ’ . ) N
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INDIRECT COMMANDS \

There are 7 indirect commands: : ’
1.RA for Ratipnale

2.0B for Objégtives

3.AD for Adyice

4.RD for Rule or Definition
5.EX for Examples

6.PR for Practice

7.RV  for Revising and Reviewing

DESCRIPTION OF COMMANDS

' - "

This command gives you a

reason or rationale for
studying the CoOncept.

This command tells yo& .
what you wi¥Yl be able to do
after doing the lesson.

This command advises you about
what rules and COncepts are .
pre-requisite to the Concept

you will be currently studylng.
This command gives you the

rules or the definitons that

are necessary to acquire under*
standing of the COncept you are
studying.

This command makes available

examples of the COncept or rule ‘
in use.

e x 3 d LT T e R
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6.PR The PR command enables you to test

your acquisition of the COncepts
and rules through practice.

7.RV fhis command enables you to

revise or review previously learnt
material. It does not give you
access to material you have

not previously studied.

Rule 1

These are cafled indirect commands
since they may be entered alone or may
be followed by a COncept.

eqg. OB ,VARIABLE
OB VARIABLE
QBVARIABLE
. OB
These are all valid examples of the use
of the OB command. NOTE: _Commands and
COncepts may be separatéa\zz a comma,
space or nothing.

Rule 2

If an indirect command 1is entered
alone (ie. with no COncept) _the
previous COncept will be assumed

eg. If you had previously entered,
RA, EXPRESSION
and then you enter: RD
It will be assumed you want
RD, EXPRESSION. )

L3

X ”'ﬁv"«k
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Rule 3

As a converse to rule 2, if a

Concept 1is entered lone the previous
command will be assumégﬁtﬂﬁte, in this

., Sense COncepts can be used as commands).
eg. If you had previously entered,
EX,FUNCTION
and then you enter -IDENTIFIER
it will be assumed thathyou want
EX IDENTIFIER .

Summary: EVERY COncept.or command

remains in force until a new COncept or
command is entered.

EXCEPTION

~ If RV is entered without a COncept,
you will be shown the COncepts you have

already studied. and be asked to choose’

which you wish.

- ——
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RIRECT COMMANDS .
These are called DIRECT commands
because they are directly understood by e
the program. They must not be followed : ‘
by any COncept. There are 7 direct
commands: : /
1. NExt for Next frame / ’
2. HElp - for Help
3. COncepts for a list of COncepts
- 4. CM to see commands .
. 5. POst for Post Test
; - - 6. PAss to pass test questions
' 7. ENdA to end
i L
, «
DRESCRIPTIONS - ot
1. The 'NExt' command provides the )
next block of instructional information .
based, upon the sequence of the 1lesson . ‘
content. N ’
. 5 : 2, ' The 'HElp' command provides
assistance and explanations to any
difficult procedure. -
. . P L
3. The 'COncepts' command enables N
you to see a display of the 38 COncepts , >\\§‘
covered in this 1lesson. Since ‘the ) § N
: screen cannot accommodate all 30 they ' '
: will be displayed in groups of 18.

¢ .
e oo, . e )
b \
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4.

The CM command will supply you

with a 1ist of all the
recogni zed by 'ALCCAIP'. .

\" 5.

The 'POst’

you the POST-TEST fo .
NOTE: Please do not ATTEMPT to complete

After this test your

valid

-

commands

command will give

r this-

‘be automatically terminated.

6.

The  'ENA'

Lesson.

session will -

command will
automatically and immediately shut down
all operdtions. . This

is an emergency

- command and should only be used when it
is absolutely necessary.

Ruie_4 .

¢

At

g

order
are all
comnand
1.
2.
3.
’ 4.
5.
6.
7.

L]

t least the first 2 characters ‘of
- all direct commands must be entered in
to be recognized. The following

valid forms
CcO

CON

CONC

CONCE
CONCEP
CONCEPT
"CONCEPTS

o f4the

COoncepts

2"
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S When a CoOncept is being entered, . \//' b ~
+ 7 you need not type the entire, ~COncept.- - ek
e .. In fact only sufficient' letters such e e
. ~that ' the COncept required can <be ' / o S |
uniqug}y\i%niified. : f VAR ‘ g
eg. . If the instructional skquence / S ‘
has, the following COncepts: . . -~/
. . - . - ',/\ . Al 3
Lot - STRING - S
Ay - \ h -
) ' - i , - Pt . -/ SN (\
~-STRING FUNCTION® ™ - A 3 \
STRING CONSTANT S U A o
. ‘ STRING VARIABLE ) T / N
, . : “
a . . ’. -
., IF YOU WANT TO ACCESS . STRING
VARIABLE you must' . \ .
| . - \1“ - hd
. at least enter STRING VAR. h '
r \
q ¢ -‘ \ -
- , . ‘
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" HOW TQO BEGIN - .’ .
+ FINALLY vyour:- greatbst*Qorf& might
be How or WHERE must I begin. :

- 1
<

i Remember 'ALCCAIP' begins with an
‘explanation on ‘the use of STRING
FUNCTIONS.® However 1if this’ is too
difficult- for you,_ ypu have control over,
""ALCCAIP'.

Use the AD command if you waﬁt
advice on what to study first.

S

Use the NExt command 'to go sequentlally
whent you wish.

\

Use the PRactlce command to test your
understanding. o ™

[y

Use the EXamples command’'when you do not.

understand a rule or a definition.:

P

‘Use the RV command to revisg and review
your work.

Use the RD command to see rules or
. def1n1t10ns. N

«

If you want to be sure about what

available then use the "COncepts command.

)]

»
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> '~ . , 5 )
S Manipulate yourself through, the study T L
1 -« ~always remember:- - o
e T N_CONTROL., . -
) : Yo P,
©  ON THE WHOLE I SHOULD NOT BE .
, . TELLING YOU WHAT. TO DO. YOU'ARE THE
\ LEARNER AND YOou ARE IN _ CONTROL. .
\REMEMBER'— A
, THIS IS 'ALCCAfP' A  Learner"
j Contyolled Computer Assisted Instruction
Program. »
I v .
‘ . 'i i ~ : ' o ) ’ ' ' ' i
. . GOOD LUCK. ;o e . oy
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* * * *
* * % *
- * * *
*.% * * *
* * * %
\b * * * MY o .
* * * * *x %
e R o ey L LT L P L ey *
. * * * . * . * ok
* * * * *
. * * * *
* % * " . - * *
* * v * ok
o * *. * . *
i * * * *
wﬂ;h * * . * *
L i * *kkkk - g ok
* | kkk ' - *
- HI! IN A FEW MINUTES ALCAIP WILL BE READY FOR YOU!
YOU MAY RE-READ YOUR MANUAL WHILE I'M PREPARING.
+ .
- N
1 b}
1 ] ( E
! HELLO, WELCOME TO ALCCAIP, THIS IS !
! A ' !
! LEARNER !
) 1 CONTROLLED ! "
i ! . COMPUTER !
i, ! ASSISTED !
. ! INSTRUCTION !
. ! PROGRAM. . !
: (T - !
) HIT THE 'C' KEY THEN 'RETURN'
‘ / 3 ¢ , & i
er / . N .
% ! ALCCAIP (PRONOUNCED AL-CAPE) GIVES YOU !
i ! THE LEARNER THE UNIQUE PRIVILEGE OF ! )
! CONTROLLING YOUR OWN LEARNING PROCESS. ! :
! BEFORE ATTEMPTING TO DO THIS PROGRAM, YOU !
! SHOULD READ THE MANUAL TO ALCCAIP. IF !
't YOU HAVE NOT, YOU SHOULD ASK YOUR ! A
! ATTENDANT FOR A MANUAL. ) !
| B . !
§ e m e e e e ————— !

HIT THE 'C' KEY THEN 'RETURN’
? S . ,

8-
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i I et 1 . ’
4 ! WOULD YOU PLEASE ENTER YOUR NAME NOW ? ! e
p \ T e e T e T e —— Eataindndebeeadesheiaiestd b 1 - ‘
. ' . T
oo WHAT NEXT ? LIONEL SAMPLE RUN
. o \\\ o N .
i - . :
L § o e e e e e e e e e e e e et e o ]
i HELLO LIONEL SAMPLE RUN . ’ !
. 1+ WILL NOW GIVE YOU A BRIEF RE-CAP ! .
5 ! OF HOW ALCCAIP WORKS. . ) 1
£ ! NOTE WELL: I ALCCAIP WILL OFTEN PROMPT ~ !
) ! ‘You FOR A RESPONSE WITH THE COMMENT: !,
! 'WHAT NEXT ?2°' !
1 R
: \’HIT THE 'C' KEY THEN 'RE'I:URNﬁ
¥ ? :
; LS -“
. ‘ ' \ :
Y ’ , ;
. -
) - K]
‘ P . b
. ){ k4
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Gun Guo tus Pan Jum Gms Sum

oV

Sun Suw taw Gup Gew Vem Gom Jum Sem

G e S bm b b Bem b b b o 4y)

At e e v am v o8 i e o e T ek e e e e e S S T A S i o e S e e e Ao A e et hae o ——

YOU ARE REQUIRED TO, USE YOUR OWN STRATEGY TO

e U hhn e s

LEARN TO USE 8 STRING FUNCTIONS IN BASIC.

RATIONALE,

EXAMPLES,

THE RIGHT;,

HIT THE

e e L =

'‘BESIDES THE 8 STRING FUNCTIONS, THERE ARE 22

ICI

OBJECTIVES,
PRACTICES,

KEY THEN

AND

'RETURN'

RULES,

DEFINITIONS,

"ADVICE ARE ALL
PROVIDBh FOR YOU. BY USING THE COMMANDS TO
YOU MUST DIRECT YOUR OWN LEARNING,
THE COMMANDS MAY BE ENTERED IN ANY SEQUENCE.

T T S T N N T N RN S S o T s T S T L T T T T N S N S S T S e e

OTHER CONCEPTS WHICH YOU MAY NEED TO KNOW
BEFORE' LEARNING TO USE STRING FUNCTIONS.
YOU CAN USE ALL THE COMMANDS WITH ,THESE
CONCEPTS ALSO.

REMEMBER:

THE

'CONCEPTS'

COMMAND WILL ALWAYS

SHOW YOU A LIST OF ALL AVAILABLE CONCEPTS

INCLUDING THE 8 STRING FUNCTIONS.
FINALLY: FEEL FREE TO USE THE

'HELP'

COMMAND, !

tur Sem (e Sem bam St Oem

Gt G Sam fme Gum Gum _Gem bur Sam G

it ke S e e ___.._.-.—._._._._—.—.-..__—_——_

C

HIT. THE 'C' KEY THEN

'RETURN'

BEFORE YOU BEGIN THIS LESSON,
GIVE YOU A PRE-TEST.

THIS TEST WAS:'SIMPLY DESIGNED TQ SEE HOW MUCH
YOU ALREADY KNOW ABOUT
IF YOU DO NOT KNOW THE ANSWERS,
SIMPLY TYPE

THEM.

NOTHING TO FEAR.

ipASS'.

I WOULD LIKE TO
REMEMBER YOU HAVE:

'STRING FUNCTIONS'.

DO NOT GUESS
AT THE END OF THIS
LESSON YOU WILL BE ABLE TO ANSWER ALL .THESE

QUESTIONS THAT SEEM SO DIFFICULT NOW.

HIT THE

!C'

KEY THEN

2

'RETURN'

S Gem Gum Pam Sme Bum Sem Suw Gem Gmn

——— ——

CL !

RATIONALEs
OBJECTIVES
FOR ADVICE . -
RULE OR DEF
"EXAMPLES
PRACTICE
REVISION

FOR COMMANDS
" FOR CONCEPTS

o e v o " —— —

oo
<
G = s ot = e e b S b

FOR POST TQBT

CLEAR SCREEN

- AJ
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e g Gen Bew G bam Gam bum ben Dae

% {, POOR COPY .
A 4  COPIE DE QUALITEE INFERIEURE ‘
' 7z - S -
C S
NOTE WELL: FOR MULTIPLE CHOICE ANSWERS ALWAYS ! )
INDICATE JOUR ANSWER BY THE NUMBER THAT COMES !
BEFORE IT. EG. IF THE QUESTION IS: HOW OLD 1. )
ARE YQU AND THE ANSWERS ARE:’ v [ ,
. ! . 6 YEARS : . ) v .
2. 3 YEARS . ! : (I
8. 8 YEARS . ! -
IF THE CORRECT ANSWER IS 3 YEARS THEN YOU ! . Yo
SHOULD EETER THE NUMBER 2 ONLY. !
!::::::::: ===$=======?::::?::‘::::===============| ?
HIT THE 'C' KEY THEN 'RETURN' ‘ ‘ )
?C Se
! AFTER THIS FRAME THE PRE-TEST WILL BEGIN. DO !
! NOT WORRY IF YOU DO NOT KNOW THE ANSWERS +IF !
! YOU CANNOT ANSWER A PARTICULAR QUESTION !
! JUST TYPE 'PASS'. _ ' - R |
! READY NOW! OK, HERE WE GO.... GOOD LUCK.. ! -
] o~ ] .
HIT THE 'C' KEY THEN ‘RETURN' ¥ 4
2 C :
b e e e !
1. 1. LEN (D6) !
! 2. LEN ("D6") ) ! '
! 3. LEN (D6$S) o !
! 4. LEN (D6S + "D6") -1
! WHICH OF THE ABOVE STATEMENTS IS INVALID ? ! 3
1. . ' 1 ‘
! !
! R 1
[ o !
§ e e ! )
. WHAT NEXT .? 1 .
U o e e e - e s > ———— —— S — T T o " e e a o S G T — s 1 b
1 2. o - ]
! 1. RTRMS (BS) . ! .
! 2. RTRMS (B$+CS) b :
! y; 3. LTRMS$ (" YESTERDAY") . 1
! ‘ 4. LTRMS (BS + 12) ’ !
! ‘ c !
! ‘WHICH OF THE ABOVE STATEMENTS IS INVALID ? !
) . . !
| - £ " 1 i
b e e e 1o .
WHAT NEXT ? '
: SKIP ’ - v . '
HIT THE 'C' KEY THEN ‘RETURN“
? . , i
~ rd . ’ : d
. - . ‘
- - * '
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HELLO AGAIN. YOU HAD 1 CORRECT. ] :

I ASSURE YOU THAT WHEN YOU FINISH THIS LESSON! , N

YOU WILL BE DOING MUCH BETTER. ! T '

LOOK TO THE RIGHT 'OF THE SCREEN. THESE ARE
THE COMMANDS THAT YOU MUST USE. TO GUIDE
YOURSELF THROUGH THE LESSON. DO NOT BE
AFRAID TO USE THEM. .

Sum G Sum Sup Pem Sws Sun Sun

Gy Vmm Gem Gem O

- HIT THE 'C’' KEY THEN "RETURN'

! I WILL BEGIN BY SHOWING YOU

! THE RATIONALE, a

! THE OBJECTIVE,

! AND THE PRE-REQUISITES FOR STRING FUNCTIONS.
' ‘ ! FROM THERE ON, YOU ARE ON YOUR OWN.

! PLEASE FEEL FREE TO USE ALL THE COMMANDS.

]

!

!

YOUR GOAL IS TO LEARN TO USE :‘THE 8 STRING
! FUNCTIONS. -

N\S;::i‘GOOD LUCK NOW. FEEL FREE.
g ‘
¢« “HIN\T E *C' KEY THEN 'RETURN'

Gms Smm bumw Gum tem Fas S Guw Oom Gew Pum
3

TIONALE-—~~~—- STRING FUNCTION

STRING FUNCTIQNS ARE VERY USEFUL 1IN CAI
PROGRAMMING. THEY PROVIDE THE ONLY SIMPLE
METHOD BY WHICH STRINGS CAN BE (1) EXAMINED
(2) ALTERED AND (3) ACCESSED.

P //f”ﬁ

't

»

P tum Gum Sml Gew fum gow Ve Sum
Suw Bwm bew fuw P Gvw bum Fem b= ®

HIT THE 'C' KEY THEN 'RETURN'
C
OBJECTIVE-—=—= STRING FUNCTION
AT THE END OF THIS ENTIRE COURSE YOU WILL BE
ABLE TO : ‘
1. TELL THE DIFFERENCE BETWEEN VALID AND
INVALID USES OF BTRING FUNCTIONS.
2. EVALUATE THE RESYLTS OF STATEMENTS THAT
USE STRING FUNCTIONS.
3. USE STRING FUNCTIONS.

P

Presa—.

T TN,
- tee tm G b b G Sun Sus sem 8]
-

e Sum Guw G Suw S S b G S

HIT THE 'C' KEY THEN 'RETURN'
c ' .

ADVICE--——= STRING FUNCTION
FOLLOWING ARE THE 8 MAIN STRING FUNCTIONS
THAT YOU SHOULD LEARN TO USE IN ORDER RO
FULFIL THE REQUIREMENTS FOR THIS LESSON.
1. LEN(SE) 5. RIGHTS (SE,NE)
2. TRMS (SE) ¢ 6. POS(SEl,SE2,NE)
.3. PADS (SE,NE) 7. RPTS$(SE,NE)
4. LEFTS (SE,NE), 8. MIDS (SE,NE1,NE2)

G e Sem Guw Gmn Bum Sew Sew b= sy ]

.
Cun Gum Gmn Gmn Gum Bem um Gmm S G

T

S s !
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1 4
™

WHAT NEXT 2 RA LEN

RATIONALE LEN(SE)

‘ HOW DOES ONE TELL HOW MANY CHARACTERS THERE

!
!
!
!
!
!
!
1
!
!
)
!
!
N
!
!
!
!
1
!
!
W

1
1
!
!
!
!
!
!

W
*

!

.

ARE IN A STRING? SUPPOSE.YOU ASK SOME ONE
FOR HIS NAME. 1IN BASIC PROGRAMMING THE ONLY
WAY TO DISCOVER THE NUMBER OF CHARACTERS
THERE ARE IN THE NAME IS TO MAKE USE OF THE
"LEN" FUNCTION.
HAT NEXT ? RD LEN
DEFINITION/RULE-———-= LEN (SE)
THE LEN (SE) PUNCTION FINDS THE LENGTH OF A
STRING ,"SE" BY COUNTING THE TOTAL NUMBER OF
CHARACTERS IN THE STRING.
NB. 1. THE STRING MUST -BE ENCLOSED IN
*  PARENTHESES. N
2. THE STRING MUST NOT BE MORE THAN
255 CHARACTERS. \
HAT NEXT ? PR LEN
___________________________________ e e e

PRAETICE 1. LEN (SB)
1. LEN (C4) .
2. LEN ("C4")
3. LEN (C4$%)
4. LEN (C4S$ + "C4") l
WHICH OF THE ABOVE STATEMENTS IS INVALID

————— o Yo S o . e o i T e ot S - 4" - G it v T e — o T S T — Pt i G — o —

t***%* ENTER YOUR ANSWER WHEN YOU ARE READY ***

HAT NEXT 2 3

™ S Bem gem Gus Gom Ve Sem

G—m Sew Sum Pew Vam e Gum Guw faw Gum

G tim Gme @ gom Sum S Bam Bum Sem

p—

l

LY
.

i
khkkhkhhkkdbhkhkhkhkkhkik INCORRECT 1 kkhkkkkkhkkhhkhhkkhik

THE CORRECT ANSWER IS 1
HIT THE 'C"' KEY BHEN 'RETURN'
C . .

ADVICE----- LEN (SE)

YOU ‘SHOULD KNbW THE "RULES" AND "DEFINITIONS"

THAT PERTAIN TO THE FOLLOWING CONCEPTS,
BEFORE ATTEMPTING THIS STRING FUNCTION.
. 1. SE : .
. STRING *
FUNCTION
CHARACTERS

F RN
-

!
1
!
I
!
!

W

FROM THE- LiIST OF CONCEPTS ABOVE YOU SHOULD
SELECT AND 'STUDY THE ONES’ YOU WISH.

===================$==================:=======

YOU MAY ALSQO WANT TO LOOK AT THE FOLLOWING.
‘EXAMPLE " 1. *LEN (SE)

THERE ARE 3 PRACTICES ON THIS FUNCTION

IF YOU HAVE NOT DONE THEM ALL YOU MAY

GET ANOTHER BY - TYPING 'NEXT'. . :

HAT NEXT ?

-

P Pt Wms SR Puh b Gm Pum Bum Sum Sam  bam

- e

—



S San Bem Pum few e Pem fem

i
§
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POOR COPY g
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Jm e LT |
!  PRACTICE 2. LEN (SE)

! .

1 GIVEN THAT:

! BS = "MONDAY"

! C$ = "TUESDAY"

! WHAT IS THE VALUE OF LEN (B$+C$)%?

!

N
.
._..._....__..___..._..._.._..._..._.._..._.._....._._.___.._...__.__._.__.._.L_

| ***%* ENTER YOUR ANSWER WHEN YOU ARE READY ***|
WHAT NEXT ? 13

o
(2]

kkkkhkkhhhhkhkkkkkkx KREEP IT UP ) **khhkkhkhhkhhhhhdhk
! THERE ARE 3 PRACTICES ON THIS FUNCTION N
! .IF YOU HAVE NOT DONE THEM ALL YOU MAY

! GET ANOTHER BY TYPING 'NEXT'.
WHAT NEXT ? NEXT

- " ]
PRACTICE 3. - LEN (SE) !
"YESTERDAY" !
B$S = "TODAY" !
WRITE A STATEMENT WHICH WILL FIND !
THE TOTAL NUMBER OF CHARACTERS IN THE !
]
!
!
1

IF AS

TWO STRING VARIABLES.

°

'***** ENTER YOUR ANSWER WHEN YOU ARE READY **%
WHAT NEXT ? LEN AS$BS)

HAKKIKRKIKKAAKANKN WRONG | Arhhkhkhkkhkhrhhkhkhkhk
! THE CORRECT ANSWER IS LEN(AS$+BS$S) X !
HIT THE 'C' KEY THEN 'RETURN’®
C «
ADVICE-———-— LEN (SE)

YOU SHOULD KNOW THE "RULES" AND "DEFINITIONS™
THAT PERTAIN TO THE FOLLOWING CONCEPTS,
BEFORE ATTEMPTING THIS STRING FUNCTION,
1. SE
" 2. STRING
3. FUNCTION '
4. CHARACTERS

-

t

FROM THE LIST OF CONCEPTS ABOVE YOU SHOULD
SELECT AND STUDY THE ONES YOU WISH

_"::::_"—:::::__==="'——“—.=‘—_‘——-'——_—="_===——_’_.’:===—_-‘_==="‘.—"‘_::::.—"‘__

YOU MAY ALSO WANT TO LOOK AT THE FOLLOWING.
EXAMPLE 3. LEN (SE) :

THERE ARE 3 PRACTICES ON THIS FUNCTION

IF YOU HAVE NOT DONE THEM ALL YOU MAY

GET ANOTHER BY TYPING 'NEXT'.

HAT NEXT ? NEXT v '

o P e

r

DEFINITION/RULE—-———-- LEN(SE)
THE LEN (SE) FUNCTION FINDS THE LENGTH OF A
STRING "SE" BY COUNTING THE TOTAL NUMBER OF
CHARACTERS IN THE STRING.
NB. 1. THE STRING MUST BE ENCLOSED IN

PARENTHESES. ,

2. THE STRING MUST NOT BE MORE THAN
255 CHARACTERS. :

HAT NEXT ?

P G ey Sam S fem Oms Gee fumw Cem bum  fus

|

= G

Vs Gum fam Gew Gus Sus R

S Sum e s Gew Gmn b G Sow Guw
o

114
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CON

‘ !CHARACTERS' b
) ‘ , . !ALPHABETIC
. ' ‘ o , - INUMERIC
: : I ‘ 'SPECIAL
. .0 N . ' : ' : 'ALPHANUMERIC/
: 3 ‘ co ' . ICONSTANTS
: , ' , !VARIABLES
e !STRING ,
. !STRING CONSTANTS
. . . !IDENTIFIERS
- ' 3 . : : : ISTRING VARIABLES
~ : ' . ‘ . INUMERIC VARIABLES
. . . ) INUMERIC CONSTANT
' ' : ) . — ! OPERATORS
C ’ ' - ! OPERAND
IEXPRESSIONS
- INUMERIC EXPRESSIONS
1 STRING EXPRESSEQ?S~

PR N ~’—#V -
l
1
|
i
I
|
|
|
1
]
|
|
I
1
1
A
I
I
1
1

R T, ERG

DO*YOU WANT TO SEE MORE ? . )
WHAT NEXT ? YES , N\ . ) '
A , ' o

: . , . . . !SE,SE1,SE2
. : . . ' INE,NE1,NE2
- . I'FUNCTTIONS
. . ) ' ISTRING FUNCTIONS
. \\‘ - . . ) !LEN(SE)-
£ \ ‘ . : . !LEFT$ (SE,NE)
oL g “ 'RIGHTS (SE, 'NE)
' . N o . ' TRMS (SE)
» S K 1PADS (SE,NE) ‘
‘ , - o .~ IRPTS (SE,NE) l
, - - | K S IPOS(SE1l,SE2, NE),
I{MIDS (SE,NE1 NE?)

i
[

5o ¥%k%* ENTER REQUEST NOW ***% . S o
WHAT NEXT ? :

5
e

\ ) ’ ' ' . l

€ ts Smm tam Ses Sum Pum Jwe fem e Smm Vw Gee Sum fen Car- Sue Pew bew
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RULE/DEFINITION-—--— CHARACTERS
IN BASIC' PROGRAMMING A 'CHARACTER CAN BE
DEFINED AS ANY OF THE LETTERS OF THE ENGLISH
ALPHABET -
" waY THRU nagn
THE DIGITS. "@" THRU "9" AND CHARACTERS
. SUCH AS: -~ . .
-$t _&* () '

°

G b Ve Smr Vv fur ot fem Gam Gme

HAT NEXT ? MS

. .
+E:u-»—-—o—o—-—.—..-.—o_

_______________ 1
RATTONALE !
OBJECTIVES !
FOR ADVICE = !
RULE OR DEF !
EXAMPLES !
PRACTICE !
REVISION '

X
[w}

EN
ey
-

FOR COMMANDS !
FOR CONCEPTS !}

o]
=

o)
<
4o v v o s b b s b b b e

g

1

19
e
R0
: -3
]
I O
: X
I "9
1 O
%)
I =3
]

13
| &3
I 0
b3
!

CLEAR SCREEN

.0
U=
lv}

-

MS

e .

T ILLEGAL COMMAND OR WRONG CONCEPT BNTERED !

= R

g

-1 SEE TABLE TO THE RIGHT FOR COMMANDS OR
! TYPE 'CONCEPTS' FOR A LIST OF CONCEPTS.

U ——— v oy St o S e e St Wt Pt e e . At T T e ke hm ot — s e A o e o a2 e o S e

o

LR

| ©. . . ISTRING FUNCTIONS
~ : ILEN (SE)
| CHARACTERS

Gar v Ve Yom

)

! WHICH CONCEPT.DO YOU WANT TO REVISE? -1 .
WHAT NEXT ? , _ ’ S

|
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T e o e o e e wm e mm mm em e e e e e oy ——— l N
| PLEASE ™ cnoosﬁ CONCEPT FROM THOSE SHOWN !
. ! THE ONE CHOSEN IS5 NOT VALID !! !
/! ——————————————————— 1

— i e — woe e L T e

! YOW REQUESTED REVISION . YOU WERE SHOWN !
! ONLY THOSE CONCEPTS; THAT YOU HAVE ALREADY’ !
! SEEN, SINCE YOU CANNOT REVISE THAT WHICH !
1 YOU HAVE NOT SEEN. YOU MUST NOW DECIDE ol
! WHICH OF THESE CONCEPTS YOU NEED TO REVISE.!
1 1
W

HAT NEXT ? STRING F

- - , . COMMANDS

A RA
. ‘ oB
- “ e T ’ ’ AD

.THE$E ARE THE COMMANDS YOU HAVE USED.
WRICH DO YOU WANT TO REVIEW ?

WHAT NEXT ? RA : . .

e o e ke o e e e S o e i e i e i e S e, s S o e b Wt o G e o o

-
v

-
-

RATIONALE-———- STRING FUNCTION
. STRING FUNCTIONS ARE VERY USEFUL 1IN ‘CAI
PROGRAMMING. THEY PROVIDE THE ONLY SIMPLE .

METHOD BY WHICH STRINGS'CAN BE (1) EXAMINED
(2) ALTERED AND (3) ACCESSED.

tan fun Pem tem P uw fau S Sem

Eoy w -

HAT NEXT ? POST

e K = v e b b b b b dew o

WELCOME TO THIS POST-TEST. I AM SURE YOU HAVE
TRIED YOUR BEST WITH THE LESSONS AND NOW YOU
BELIEVE YOU ARE READY TO DO THIS POST-TEST. .
THE QUESTIONS ARE SIMILAR TO THOSE YOU HAD ON
"ON THE PRACTICE, EXAMPLES AND '‘PRE-TEST. IF YOU
UNDERSTOOD THE EXAMPLES AND DID WELL WITH THE
PRACTICE, YOU SHOULD HAVE ABSOLUTELY
PROBLEMS AT ALL WITH THIS POST-TEST.

I~ S~ g S - R R

o HIT THE 'C' KEY THEN 'RETURN'

S Qmy Svm Sew tup S fum Sem Pew
|
|
1
|
|
|
|
|
|
1
I
|
|
I
I
|
|
|
|
1
|
|
|
|
|-
|
|
|
|
|
|
|
i
|
i
|
|
I
i
|
|
|
|
!
{
|
}
|
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RATIONALE LEN(SE)
HOW DOES ONE TELL HOW MANY CHARACTERS THERE
ARE IN A STRING? SUPPOSE YOU ASK SOME ONE
FOR HIS NAME. 1IN BASIC PROGRAMMING THE ONLY

WAY TO DISCOVER THE NUMBER OF CHARACTERS

THERE ARE IN THE NAME IS TO MAKE USE OF THE
"LEN" FUNCTION.

"OBJECTIVE--—-—-- LEN (SE)
TO BE ABLE TO WRITE STATEMENTS TO FIND THE
NUMBER OF CHARACTERS 1IN A STRING,
EVALUATE A STATEMENT WHICH USES THE "LEN"

"FUNCTION AND

DIFFERENTIATE VALID USES FROM INVALID USES
OF THE LEN (SE) FUNCTION.

ADVICE-—---- LEN(SE)

YOU SHOULD KNOW THE "RULES" AND "DEFINITIONS"

THAT PERTAIN TO THE FOLLOWING CONCEPTS,
BEFORE ATTEMPTING THIS STRING FUNCTION.
1. SE C
2. STRING
3. FUNCTION
4 . CHARACTERS

DEFINITION/RULE———--LEN (SE),

THE LEN (SE) FUNCTION FINDS THE LENGTH OF Y
STRING "SE™ BY COUNTING THE TOTAL NUMBER OF

CHARACTERS IN THE STRING.
NB. 1. THE STRING MUST BE ENCLOSED IN
PARENTHESES.
2. THE STRING MUST NOT BE MORE THAN
255 CHARACTERS.

EXAMPLE 1. LEN (SE)
INVALID ’ ’ REASON
1. LEN (B6) B6 IS NOT A STRING -

2. LENS$(BS) " LEN DOES NOT TAKE A $ SIGN
3. LEN "MONDAY" MISSING PARENTHESIS
4. LEN (C$+6) EXPRESSION IS INVALID

.-Ma-oat—a-o-l-a-.-.—n—-—-—o—.—-—.-o-._..—t—.—u—‘—n_'—o-o—u.—u-l-o—u-’-'—o-o-.-o—t-.‘v—.—;—o—o—.—._
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EXAMPLE 2. LEN(SE)

GIVEN THE FOLLOWING;
AS$ = "MATHEMATICS"™ R
BS = “"SPANISH"
THE VALUE OF LEN(AS$+BS$) IS 18.
IE. THE TOTAL NUMBERS OF CHARACTERS IN
AS AND BS.

- Gim Smt Sem Sun Bms s Gum Gun Gam Gum G Sap b Puw Gum G G S Pum

EXAMPLE 3. LEN (SE)

GIVEN THE FOLLOWING;

AS = "JACK"

B$ = "JILL"
TO FIND THE TOTAL LENGTH OF THE 2 STRING
VARIABLES YOU SHOULD WRITE;

LEN (AS+BS) .

Gun Gum Gmm Pus Pus Sam Pus Smn Gmm G b Sum e Ser Gun $om Gun F=% Sem P

e — e o —— o —_———— — o — — ————— - i o —— ——————_——— o — o —_ 7 o 7o

PRACTICE 1. LEN (SE)
1. LEN (C4)
2.- LEN (“C4")
3. LEN (C4$)
4. LEN (C4$ + "C4")
WHICH OF THE ABOVE STATEMENTS IS INVALID ?

G ¢om tuw e S e Sem Pem

T —— — — ————— — T ———— —————— ———— —— T ——_— —_— — " — f— o — - ————

- — - — — - ———— — — — o — " —— — Y o T — G TR - D S ——— T ———

PRACTICE 2. " LEN(SE)

GIVEN THAT; T
‘ B$ = "MONDAY" -
C$ = “TUESDAY"
WHAT IS THE VALUE OF LEN (B$+CS$)7?.

G Gom s S e See P S

— e s s . ——— —————— — . — — - — — s ———— o o o o o

s

E

PRACTICE 3. Y LEN(SE)
IF AS = "YESTERDAY" !
B$S = “TODAY"
WRITE A STATEMENT WHICH WILL FIND
THE TOTAL NUMBER OF CHARACTERS IN THE
TWO STRING VARIABLES.

G bun G Puw Gum Gam dom Sum P
.

? /

N (AS+BS)
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RATIONALE-—=~—— LEFTS (SE, NE)

!
!
. 0
SOMETIMES IN THE PROCESSING OF STRINGS IT IS !
NECESSARY TO REMOVE CHARACTERS FROM THE ()
BEGINNING OF THE STRING. THE LEFTS FUNCTIONR!
CAN BE USED\IN\ﬁUCH*CIRCUMSTANCES. \d
!\;

OBJECTIVE————~ LEFTS (SE,NE)

TO BE ABLE TO ; .
1. IDENTIFY VALID AND INVALID USES:OF THE
THE LEFTS FUNCTION. :
2. EVALUATE STATEMENTS WHICH USE LEFT$
3. USE THE LEFT$ FUNCTION CORRECTLY.

ADVICE--——-—LEFTS (SE,NE)
YOU SHOULD KNOW THE "RULES"™ AND "DEF INITIONS"
THAT PERTAIN TO THE FOLLOWING CONCEPTS,
BEFORE ATTEMPTING THIS STRING FUNCTION.

Gt s Sum P G Paw Grw Gum S=n fun Guw Gms Fum Buw Sum

1. SE 5. NE
2. STRING .
3. FUNCTION

4. CHARACTERS
!

[

RULES/DEFINITIONS--—--LEFTS$ (SE,NE}

THE - LEFT$ FUNCTION EXTRACTS FROM
THE BEGINNING OF THE STRING SE °

AS MANY CHARACTERS AS REPRESENTED BY THE
VALUE OF NE. i '

Sy gum Gur G Gun fap fow Pum fun Pun bam fow S e $W Sum Jum S Semw

EXAMPLE 1. LEFTS (SE, NE)
. " . ‘
INVALID REASON .
l. LEFT$(AS) . MISSING NE
2. LEFT$ ("HOUSE"™ ,A$) NE NOT NUMERIC

3. LEFTS (AS$+BS, 3 NO CLOSING BRACKET

N

G Gus fum fom Pem Gem Sum

s

"k dn
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EXANPLE 3. : LEFTSS (SE,NE)
GIVEN THAT GS < "GOOD MORNING" ’

noi

HS "NIGHT TIME "

LEFT$ (G$,5) = "GOOD " .

LEFT$ (H$,5) = "NIGHT" .

THE VALUE OF LEFTS (GS$,5) + LEFTS (HS,5)
IS, "GOOD NIGHT".

EXAMPLE 3. LEFT$ (SE,NE) ‘
GIVEN THAT IS$ = "MONDAY"
- JS$ = "KEY RING"

IN ORDER TO OBTAIN THE WORD "MONKEY"
YOU WOULD WRITE;

N LEFT$ (1$,3)+LEFTS$ (J§,3)

PRACTICE 1. . LEFTS (SE,NE)
WHICH OF THE FOLLOWING IS INVALID?

LEFTS ("MONDAY",5)
LEFTS (A$,"6")

LEFTS ("7$",1)

LEFTS ("YESTERDAY", 3)

e o & @
iy Gd Gt Gmm Gem Gmn Gt fam Gum Gum P Sum fum §on Gmt Dus Puw Gmn Gum fus Vam Gum Fum Sem Daw B Sun Pew pus
»

PRACTICE 2, —~ LEFTS (SE,NE)
GIVEN THAT ;
‘ G$ = "MONOTONY"

Hs M "gyge

WHAT IS THE VALUE OF ;
LEFT$ (G$,3) +LEFTS (HS, 2) |,

G G s G Bmm Sem tam s S

ONEY

PRACTICE 3. LEFTS (SE, NE)
GIVEN THAT ; K$ = "YESTERDAY"

WRITE A STATEMENT THAT WILL EXTRACT THE
STRING "YES"™ FROM THE STRING VARIABLE KS.

’

e s S Gt S Gmr G G

Al

EFTS(KS (3.
/( '
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RATIONALE——---RIGHTS (SE,NE)

SOMETIMES IN THE PROCESSING OF STRINGS IT IS
NECESSARY TO REMOVE CHARACTERS FROM THE

END OF THE STRING. THE RIGHTS$ FUNCTION
CAN BE USED IN SUCH CIRCUMSTANCES.

-%

OBJECTIVE-—-——~ RIGHTS (SE, NE)

TO BE ABLE TO ; .
" 1. IDENTIFY VALID AND INVALID USES OF THE
THE RIGHTS FUNCTION.
2. EVALUATE STATEMENTS WHICH USE RIGHTS
3. USE THE RIGHTS FUNCTION CORRECTLY. \.

~

£

‘ﬁ—'-l-n—l—o-.-0—0-0-0-0-0-0-.-'-.- .
»
,

. . \

ADVIGE-———- RIGHTS(SE, NE)

YOU SHOULD KNOW THE "RULES" AND "DEFINITIONS™

THAT PERTAIN TO THE FOLLOWING CONCEBTS,
BEFORE ATTEMPTING THIS STRING FUNCTION.
1. SE 5. LEFTS$ '
2. STRING 6. NE
3. 'FUNCTION
4. CHARACTERS -

RULES/DEFINITIONS~—-RIGHTS (SE, NE

THE RIGHTS FUNCTION EXTRACTS FROM

THE END OF THE STRING - SE
AS MANY CHARACTERS AS REPRESENTED BY THE
VALUE OF NE. i
EXAMPLE 1. RIGHTS (SE, NE)
e
!
INVALID ‘ REASON

1. RIGHTS (AS,7 MISSING PARENTHESIS
2., RIGHTS$ (" HOUSE,A) MISSING QUOTES _
3. RIGHTS (AS+BS$,3/*4) INVALID NUM.EXPRESSIOGN

~—

123

4
\k./
*

Le'S

Sus Pud Pew Gus fum fur Puw (P Qoo Sun G Pus 0w (aw Gen $uw $u¥ G fum $uw fum Gow fom fow fom fuw Sew $ g $um uw @
4

~




e v 2t err P A eemms pgarh o = e o I

on S
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GIVEN THAT G$
Pl Hs

"GOOD MORNING"

"NIGHT TIME" !

RIGHTS (G$,7) "MORNING" ..

RIGHTS (HS,5) " TIME" .

THE VALUE OF RIGHTS (G$,7) + RIGHTS (HS,S5)
1S, "MORNING TIME"a

EXAMPLE 3. RIGHTS (SE,NE)

GIVEN THAT 1I$ = "MONDAY"
J$ = "KEY RING™ -
IN ORDER TO OBTAIN THE WORD "DAYRING"
YOU WOULD WRITE;
RIGHTS$ (IS, 3)+RIGHTS (J$,4)

Y

PRACTICE 1. RIGHTS (SE, NE)
WHICH OF THE FOLLOWING IS INVALID?
1. RIGHTS ("MONDAY",5) ~ .
2. RIGHTS (as%,"6"™) .
3. RIGHT$ ("75",1)
4. RIGHTS ( “EESTERDAY" e3)

3 [o#
s bam bam faq tuw bun Hen Gup Dew Gum $00 Gun fun Db Mam deR $0 fev B fum S bem bew T4

ot~
PRACTICE 2. RIGHTS (SE,NE)
GIVEN THAT ;

G$ = "“MONCTON" :

H$ =."KEY RING" 3

WHAT IS THE VALUE OF ;
RIGHTS (G$,3) +RIGHTS (HS

=2

SRR e e

b

Guw S0 fup faw Sme fam Pus pam fem

N
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PRACTICE 3. RIGHTS (SE,NE)

GIVEN THAT ; K$ = "YESTERDAY"

vaa .t Ead AN
=

A W
T

WRITE A STATEMENT THAT WILL EXTRACT THE
STRING ™"DAY"™ FROM 'THE STRING VARIABLE K$. °

Gae Bun bow funm Gum Guw Sum Gun G
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ONALE-—===- TRM$(SE)

THE LEFT. OR THE RIGHT

OF A STRING? SIMPLE!
USE OF THE TRMS FUNCTION.

HOW CAN YOU GET RID OF BLANKS ~THAT ARE ON

L)

JUST MAKE

o/

[

TO
1.

3.

oBJ

BE ABLE TO;

ECTIV

'

T-""TRMS (SE)

IDENTIFY IVALID USAGE OF TRMS

2. TO EVALUATE STATEMENTS THAT USES TRMS.

CORRECTLY USE THE TRM$ FUNCTION.

4
{

~ Ny

FOLLOWING ARE
YOU "SHOULD ACQUI

ADVICE-=---
HE CONCEPTS AND RULES THAT
E BEFORE DOING THIS' LESSON.

-TRMS (SE)

1.

1. SE
2. STRING , ey
3. FUNCTION . ~
. t- ’
¢
DEFINITION/RULE——-;—-TRMS(SE)

THE TRMS$ FUNCTION WHEN PREFIXED BY AN

PRIMS THE STRING SE OF~ ALL LEFTMOST BLANKS

HEN “®REF I

XED BY AN 'R’

IT TRIMS THE

STRING OF ALL RIGHTMOST BLANKS.

2. WHEN IN USE IT MUST BE IN THE FORM
LTRMS (SE) QR‘RTRM$(SE).

r

ILI

“EXAMPLE ‘1.

TRMS (SE)
INVALID STMT REASON ’
1. LTRMS(BS,6) LTRMS$ DOES “NOT TAKE NE
2. . TRM$(* BOY" ") MISSING PREFIX L OR R
3. RTRMS ("HOT"+DOG) INVALID SE

e o= b= b o o e o o= e

LY

o b Buw $om Smm Gus b $em b b Gap Gam Gme fum Gmn Gon Gen Aam Gmn Sem §os fem fme fum fem Omn Sen fom Suy Gow Gum B S S 0 o e bmr b e
. -
. "

v mewmer
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EXAMPLE 2. " TRM3 (SE)

IF AS$ = LTRMS (" HUNDRED" )

THEN A$ = "HUNDRED":
THE LTRM$ FUNCTION SIMPLY REMOVES ALL THE
BLANKS ON THE LEFT OF THE STRING.

»

EXAMPLE 3. TRMS (SE)

GIVEN THAT;
E$ ¢= "ANIMAL "
A STATEMENT TO REMOVE THE BLANKS FROM ES$
. IS RTRMS$ (E$).

Gow Gmm Gam s Suin b Bum B G Gum G S Pum Saw Smt Gum BT um Gun Su

B
Gt Gow Bup Dms Paw Gum Gub Sum Pum Gun Pew fup Sur Buw fup Sum Fom Veb Sum fum G

'-_-_—-‘_——-—_——‘—_-‘-"\‘_—""_-'1' ———————————————————
-PRACTICE 1. TRMS (SE)
WHICH OF THE FOLLOWING IS INVALID?

L]

. 2. RTRMS$ (BS$+CS$)
3. LTRM$(™ YESTERDAY"™)

!
!
!
'@' ! - . 1. LTRMS (BS)
— > |
!
! 4. RTRMS$ (BS + 10)

So B Gun Pan Pue Ben Pun

! _PRACTICE 2. TRMS (SE) !

! GIVEN THAT; -1

‘ ! A$ = RTRMS ("FRIDAY ") !

LT . !  THE VALUE OF AS$ + "MORN" IS ; !
! !
! !
! !

AR
TEoew, - |

1. FRIDAYMORN N

- 2. FRIDAY MORN
: 3. "FRIDAY""MORN"

Yy IR v

[ PRACTICE 3. USAGE TRMS (SE) :

!

!

t '\ ! WRITE ONE BASIC STATEMENT THAT WILL !
\\' . | B

!

!

!

S -
e

w

. ), CUT THE RYREE BLANKS FROM THE RIGHT OF
P N ’ : -

RTRM% ("MONDAY ") '
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RATIONALE--=~- PAD$(SE NE)
SOMETIMES YOU MAY NOT WANT TO REMOVE BLANKS
FROM THE LEFT OR RIGHT OF A STRING,

YOU MAY WANT TO ADD BLANKS,
YOU CAN DO THIS BY MAKING USE OF THE
PADS (SE,NE) FUNCTION.

] OBJECTIVE-~—-- PADS(SE NE)
1. TO BE ABLE TO ;
1. IDENTIFY VALID AND INVALID USES OF THE
PADS FUNCTION.
2. EVALUATE STATEMENTS IN WHICH PADS IS
USED.
3. USE THE PADS$ FUNCTION CORRECTLY.

- ADVICE-—-~———=—— PADS (SE, NE)
YOU SHOULD FIRST ACQUIRE THE CONCEPTS AND
AND RULES THAT PERTAIN TO THE FOLLOWING,
BEFORE ATTEMPTING TO STUDY THE PADS
FUNCTION.

1. SE 4. FUNCTION
2. NE 5. LEFTS !
3. STRING . 6. LEN

~DEFINITION/RULE~—=—= PADS (SE, NE)

1. THE PADS$ FUNCTION WHEN PREFIXED BY AN 'L’
PADS THE STRING SE WITH BLANKS ON THE LEFT!
WHEN PREFIXED BY AN 'R' IT PADS THE i

2. THE NUMBER OF BLANKS PADDED IS EQUAL TO NE!
3. WHEN IN USE THE FUNCTION MUST TAKE THE' !
FORM LPADS (SE,NE) OR RPADS (SE,NE).

————— — - . —— ——— —— - Y — — S - ——— — — . —— e S s —————— — " f— -

[T

.

EXAMPLE 1. " PADS (SE,NE)

INVAID STMT . REASON
PADS (AS,6) - MISSING PREFIX "L™ OR "R"

LPADS (HISTORY,12) MISSING QUOTES ON SE
\RPADS(A$+ $,"12") INVALID NE

Gue Uw Gam Gem Sem s Pem Gup G=e Sun bew

«

G e Gom T Gaw b Gl g e Gem feum fem pum Gum Sen Pt Pum B Oum fau Gen G G $uE Pew Gow Sas Fum Pem g Sum  gum

STRING WITH BLANKS ON THE RIGHT. .

o v e

o
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EXAMPLE 2. . PADS (SE,NE)
GIVEN THAT ; G$ = “HISTORY"

A =3
. HS = RPADS (GS$,A*2)
THEN A*2 = 6, AND HS$ WOULD BE = RPADS(GS,6
" H$ = "HISTORY . ..

EXAMPLE 3. PADS (SE,NE)
GIVEN THAT ; -B$ = "MONKEY"
TO INCREASE THE SIZE OF B$ BY 6 CHARACTERS
ON THE LEFT YOU SHOULD WRITE;
LPADS (BS,6)

4

PRACTICE 1. PADS (SE,NE)
WBICH OF THE STATEMENTS BELOW IS INVALID

1. RPADS (BS,CS)

2. RPADS (BS, 2*6)

3. RPADS ("MONDAY" ,A/3)
4. RPADS (BS,A6)

PRACTICE 2. PADS (SE,NE)
GIVEN THAT ; A = 3 ANDC = 2
F$ = "LITTLE"
HOW MANY CHARACTERS WILL BE IN G$
" IF G$ = LPADS (F$,A**(C)

PRACTICE 3.
GIVEN THAT ;

PADS (SE,NE)
D HAVE UNKNOWN VALUES
, F$ = “SCIENCE" ’
WRITE A STATEMENT THAT WILL PAD D BLANKS
TO THE LEFT OF THE STRING VARIABLE.

PADS (F$, D)

Gt Gow Boum o bum PP Gmin Gum Gmw P Pumt Gt Gmp Do Dun Sum fum e Gmp S $ad GBS fmn Fom G Pui Sud s P

B G et St Puw P G Sme Sme

Gt Gm Gew G e P P por g

[ UV

rowe
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o B Gun Bes Sam Gaw ow Oms $om Sum Bem Gem fem Sem Gmw dum fem e S Gme b= fee Som G Gem Smw s Gom S S bum b= e G Sem Gan Sum fum G Sew Saw Gum Smn Dow Sum Paw fam Pam BN Guw
0 .

, RATIONALE-=-~-- RPTS (SE,NE)
THE RPTS$ FUNCTION ENABLES YOU TO MAKE
COPIES OF THE SAME STRING.

OBJECTIVE-——-- RPTS (SE,NE)
TO BE ABLE TO ;
l. TELL VALID USES FROM INVALID ONES

2, EVALUATE STATEMENTS WHICH USE RPTS$

t

3. CORRECTLY USE THE RPTS$ FUNCTION.

!
!
!
l
!
!
!
!
.
!
!
!
!
!
!
!
!
i
!

o« o L7 ADVICE-—--- RPTS (SE,NE)
FOLLOWING IS A LIST OF CONCEPTS AND RULES
YOU SHOULD ACQUIRE BEFORE ATTEMPTING TO
STUDY THE RPT$ FUNCTION.

1.SE. '
2.NE
3.STRING
.
RULE/DEFINITION--—~- RPTS (SE,NE)-

THE RPTS$ FUNCTION GENERATES
OF THE STRING SE.

MANY COPIES

THE NUMBER OF COPIES GENERATED IS EQUAL TO
THE VALUE OF NE. '

I/ExmaPLE 1. . RPTS (SE,NE) .
NVALID *STMTS ‘ REASON
1. RPT(SE,NE)

2. RPTS"BOY",6

MISSING $ SIGN ON RPT
MISSING BRACKETS

3. RPTS$ (A$*BS,3) INVALID STRING EXPRESSION

!
!
!
!
!
!
!
!
]
!
!
1
1
!
!
!
!
!
!
!
!
!
!
!
!
!
I
!
!

!
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!
1 4. RPTS (S$,S1)
!
3
!
!
!
!
!
!
!
!
!
A
!
!
{
!
!
!
!
{
!
R

B

EXAMPLE 2.
GIVEN THAT ; B=2
cs="pgoo"
D$="1" + RPTS$I(CS, B)~
THE VALUE OF D$ IS "1@6088¢0".
.IE. REPEAT "@@@8" TWICE AND JOIN THE
RESULT TO l.; '

RPTS(SE,NE)‘

EXAMPLE 3.

RPT$(SE NE)
GIVEN THAT BS$ = "BAA"
C$ = "COO"

TO PRODUCE "BAACQOBAACOO"
YOU SHOULD WRITE ; RPTS$(B$+C$, 2).

PRACTICE 1. . RPTS(SE NE)

WHICH OF THE STATEMENTS BELOW IS INVALID ?

l. RPTS ("81X",5)
2. RPTS$ (A$,5+2)
3. RPTS (23,2)

Gam S G Gew Gmn W Omr Pun fum Sew Gus bum Bva fum bum Sew Pom fam Suu Sun Bom bov Oor bow fom Sun bum Gum Gum

PRACTICE 2.
1. IF 8%= "a"
IF TS ="z"
IF U$ = RPTS$ (SS$+TS,3)

WHAT IS US$?

RPTS (SE,NE)

ZAZAZ ) '

‘PRACTICE 3. RPTS (SE,NE)

'GIVEN THAT B AND C HAVE ‘UNKNOWN VALUES,
WRITE A STATEMENT WHICH WILL REPEAT THE ) .
STRING "JOY" AS MANY TIMES AS B DIVIDED BY C.

Gmn Sun buw Qum peo Sew Gum fum bam

PTS ("J0OY",B/C)

ten Van Gun See G Gom Gmw  Gum e
i

f—y oo

e A e e P datae it 3
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RATIONALE~~--- POS (SE1l,SE2 NE)
'LET US SAY THAT YOU WANT TO FIND OUT AT
WHAT POSITION 1IN THE STRING "MONDAY" THE
STRING "DAY" BEGINS. THIS IS A TOUGH JOB
BUT THE POS FUNCTION MAKES IT SIMPLE.

OBJECTIVE————- POS (SE1,SE2,NE)

TO BE ABRLE TO LOCATE ONE STRING IN ANOTHER -

STRING. <
ADVICE--—-- POS(SE1,SE2,NE)

FOLLOWING ARE THE CONCEPTS WHICH YOU MUST-
KNOW IN ORDER TO MASTER THE POS FUNCTION.

l. SE,SEl,SE2
2. NE,NE1l,RNE2
3. STRING

RULE/DEFINITION-~——~- POS (SE1,SE2,NE)
THE "POS" FUNCTION *LOOKS IN THE
STRING SEl1 FOR THE STRING SE2 BEGINNING
THE SEARCH FROM POSTION NE.

IT RETURNS THE LOCATION OF

"SE2.
¢
EXAMPLE 1. POS (SE1,SE2,NE)
INVALID STMTS REASON
POS (A$,23,22) SE2 IS INVALID.
POS("23",%2","1") . NE SHOULD BE NUMERIC

POSS$ ("BA" ,"B",1) POS TAKES NO $ SIGN

. .
._..-o-..-._._..—._._...._o—.—.—.—.’-.-.—._a—._.-._.-.—‘...—.—._.......—.—.—-—.—-—._._ v Bem Sem Bew Gt Tpam S e G S Geis

L b
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SRS it
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! .
| EXAMPLE 2. POS (SE1,SE2,NE)

] GIVEN THAT ; A = 2

! A$ = "POSSESSES" ‘
!

1

D = POS(AS$,"SS" ,A**(5-3))
IE. A**(5-3) = A**2 = 4, .
THEN LOOK IN AS$ FOR AN "SS" BEGINNING THE
THE SEARCH AT POSITION 4.
~ SS WILL BE FOUND AT POSITION 6.

EXAMPLE 3. POS(SE1,SE2,NE})

GIVEN THAT; AS$ = "ANT"
TO FIND THE LOCATION OF A$ IN THE
STRING CONSTANT "ELEPHANT"
YOU .SHOULD WRITE; POS("ELEPHANT",AS$,1)

PRACTICE 1. POS (SE1,SE2, NE) »
WHICH OF THE STATEMENTS BELOW IS INVALID ? !
1. POS(A$,"23",2)
2. POS("23","3",1)
3. *POSS ("AS,"C",2)

A

S

ym v v s s b S g b pem $mm A s S G be b= 8= S e e Gt $mm b= S by o
’ . -1 N
, ;

i

b

5 , :

N PRACTICE 2. ] POS(SE1,SE2,NE) * !

3 IF G$ = "ELECTRICITY" !

o, IF D$ = "T" ! ,
3 IF A = POS(G$,D$,6) ! !
o WHAT-IS THE-VALUE'OF A ? ! ;
i Ve : !

ik .

& : '

& !

§ 0 / |

ko ) , ) \ !

%é PRACTICE 3. POS(SEI,SE2,NE) | ! ;
% IF E$="ELEPHANT" : \ " :
% F$="HA" ! ;
%. TO FIND THE LOCATION IN E$ WHERE F$ BEGINS ! ‘ 1
L WHAT WOULD YOU WRITE ? Y

i ' !

o - i ﬂ
R - ‘ . 4
3 0S (ES,F$,1) . - ’ T
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RATIONALE-——=--- MID$(SE NE1,NE2)
THIS 1S . ALMOST THE OPPOSITE OF THE POS
FUNCTIGN.
THE POS FUNCTION FINDS WHERE A STRING BEGINS
IN ANOTHER STRING.
THE MID$ FUNCTION EXTRACTS A STRING FROM
ANOTHER STRING.

OBJECTIVE———---- MIDS (SE,NE1,NE2)
TO BE ABLE TO EXTRACT FROM A STRING
ANOTHER STRING FOR A SPECIFIC LENGTH.

’.

ADVICE-------MIDS (SE,NE1,NE2)
FOLLOWING IS A LIST OF RULES AND CONCEPTS
THAT YOU SHOULD ACQUIRE BEFORE DOING THIS
LESSON ;-
1.5E 3.P0OS
2. NE,NE1,NE2

RULE/DEFINITION—-—====— MIDS (SE,NE1,NE2)
THE MID$ FUNCTION EXTRACTS FROM THE STRING
. SE ANOTHER STRING WHICH BEGINS AT LOCATION
NE1 FOR A LENGTH OF NE2.

- .

EXAMPLE 1, C MIDS (SE,NE1,NE2)
INVALID STMTS REASON

MIDS (AS,BS,2) INVALID NE1

‘MID (AS$,2,3) "MID TAKES A $SIGN

MID$ (AS,BS$,A*CS), NE2 IS INVALID

— = — S Sws G Pum G —
s Gt Gt G s G Gme SEm Gt Gme Beam $om G P Ve Pum Gum fow Oub v fam Pew fuw Bew P Pup OUm Pow Yum um fam Fuv Sew See nm S O sew o P G bum Sam B bm S
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_ EXAMPLE 2. MIDS (SE,NE1,NE2)
GIVEN THAT; A =2
B = &
CS—'AUTONOMOUS“
“WHE VALUE OF MIDS (CS,A**A+1,B)
WOULD BE; "NOMO" ,

ya

EXAMPLE 3. _ MIDS (SE,NE1.NE2)
GIVEN THAT L$ = "ALABAMA"
N$ = "“AMANDA"
TO CONSTRUCT THE STRING "LABMAN"
YOU SHOULD WRITE;
MIDS$ (L$,2,3)+MIDS (NS, 2,3)

A

PRACTICE 1. MIDS (SE,NE1,NE2)

IDENTIFY THE INVALID STATEMENTS BELOW;
1. MIDS("HOUSING",Z,4)

2. MIDS("LODGING","2",4)

3. MIDS(AS,2*A,C*4)

4. MIDS ("YES"+BS$,2+6,2%*3)

PRACTICE 2. —MiD$ (3E,NE], NE2)
GIVEN THAT ; 3

$ ‘~"EVALUATION“

rmO@

4
2

WHAT IS THE VALUE OF MIDS$(C$,E*A-6 B**A)

AL UATION

|

! PRACTICE 3. *MID$ (SE,NE1,NE2)
! . - \

! GIVEN THAT B$ = “"DEGENERATE"

! C$ = "EXHILBRATING"

! USE 'THE MIDS FUNCTION TO CONSTRUCT THE
! STRING "GENERAL"

! FROM THE TWO STRING VARIABLES.

!

MIDS (BS$,3,6) +MID$ (C5,5,1)

l-.-‘-.-.—l—'-.-.—..—.-.—_.—.-.—.—.—Q—.—.—.—.—.‘hhoT.—
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,1.
T

v o
o T w e T

s il

88881
20004
280886
20007
60008
20809
20010
@6011
29012
20014
PPP15
60020
ep@23
90024
88025
20830
900832
80035
88838
08839
¢0040
6P0B42
PO0B45
60050
280860
20080
poB90
20100
20120
00130
80140
88230
60240
00250
00260
26438
20440

-00450

00470
20480
PB490
po500
pB8510
00520
PB525
PB530
08540
P0555
pB557
90558
P0560
88580
PB590
P0600
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REM *2%2 kR adkddhkhdhhhhhhdhhhhhbtddhatdrntfatd)
REM ‘| VARIABLES USED IN THIS PROGRAM !
REM ! AS A Al$ A3 A3S Al A2 A6 A5 A7 !
REM { HI J Jl J2 T
REM | Ng N1 N2 N3 N4 N5 N6 N7 N8 N9 M@ M1 M2 !
REM ! M3 M4 M5 M6 M7 M8 M9 !
REM ! T T1 T6 RS R1$ R3S R2S P$ C$ Zl 2 T2 !
REM | C$ WS$-L1 R1 D D$ D2 Pl$ ! -
REM '
DIM AS$ (36) 'FOR STORING CONCEPTS
DIM A (37,8) _, 'FOR STRING SUB CONCEPTS: LOCATION
DIM- A1$(12) 'FOR STORING LEGAL COMMANDS
DIM Z24(60@) ,
DIM P6 (28) 'FOR STORING PASSED TEST LOCATIONS
DIM A3 (1280) - 'FOR STORING STUDENTS CHOICES
DIM A3$(2378) 'FOR STORING INSTRUCTION DATA
DIM C$(5), WS$(5)
DIM H(25), D$(4808) .
DIM A7(37, 7) '"FOR STORING CONCEPTS AND COMMAND CHOSEN
GOSUB 1750 'SET VALUES TO COUNTER
GOSUB 1200 ~ 'INITIAL RECORD SET UP'
GOSUB 4000 '"INTRODUCTION
GOSUB 1998 'STORE FEEDBACK COMMENTS'
GOSUB 45@¢ 'STORE COMMANDS
GOSUB 660 'STORE CONCEPTS
GOSUB 5279 'MAIN CONTROL
GOSUB 4660 "TERMINATION ROUTINE
GOTO 12598 '
REM .
REM : A g ) .
REM ~ .
REM '
REM END oﬁ\ROUTlgE TO FILL CONCEPT CHOSEN TABLE !
REM —=— e e e e
RETURN

REM. ****************************************************

REM * SUBROUTINE FOR FILLING ARRAY Al$ WITH COMMANDS *
REM **dhkhrkhkk Ak k kA XA AR KRR Ak A AR ARARAA AR A AR R Ak hhhhhkk

Al$ (Nl) = "RA"™ °‘'RATIONAL

AlS$ (N2)'= "OB" ‘'OBJECTIVES

AlS (N3) = "AD" ' 'ADVISORY SUPPORT

Al$ (N4) = "RD"™ 'RULES OR DEFINITIONS

K1$ (N5) = "EX“ ‘'EXAMPLES

AlS (N6) = "PR"™ 'PRACTICE

AlS (N7) = "RV" 'MEMORY SUPPORT .

AlS (N8) = "NEXT" 'NEXT CONCEPT .

El$ (N9) = "HELP" 'HELP

AlS (M@) = “"CONCEPTS™ ' 'CONCEPTS

AlS (M1) = "END" 'END , .

AlS$S (M2) = "pOST" 'POST TEST

RETURN

REM AR AR AR ARAAT AR A AR Ak A AR A AT AR TR A kA A kA kb kb kA hkkhk
REM * END OF ROUTINE FOR FILLING ARRAY Al$ *
REM ********t*******************************************

»

\.
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- - ) ggszg REM (A 2 2222222 Z X232 R X2 222X R 22 X2 EF TR ERE LR T I FEESE LY
" 29636 REM * ROUTINE FOR FILLING ARRAY A$ WITH CONCEPTS *
& Yy . 'ggs4g REM Kk RAR AR A AR AP AR AR ARARARNRARAARARRRAARNRA RN R
#6628 FOR Al = N1 TO 30
P8678 READ AS (Al) :
#9680 NEXT Al :
#@685 Bl ="TIM(1)
806906 RETURN ' )
gg?lg REM *********************t**********f*********t*********
#@72¢6 REM * END OF ROUTINE FOR FILLING ARRAY AS *
. , ﬂﬂ73ﬂ REM **************f*************** 222X 222 XS E2 22 X222 R X3
) 0@860 REM ***********************ﬁ****** AAAAKAARNRNNRRARAAAARAR AR
; #@878 REM * DATA FOR CONCEPTS TO BE COVERED v *
’ ggsag REM ************************Qk*** I Z 2R Z 2 XA X R EEZE SRR X
. #0900 DATA "“CHARACTERS" . : .
. " . ‘#9918 DATA "“ALPHABETIC" , 1 ’
’ @@92@ DATA "NUMERIC""
809306 DATA "SPECIAL"
@0948 DATA "ALPHANUMERIC"
#0950 "DATA "CONSTANTS" ) :
#9968 DATA "VARIABLES" :
03978 DATA "STRING": h \
#P980 DATA "STRING CONSTANTS"
2990 DATA "IDENTIFIERS"
91680 DATA "STRING VARIABLES" - . .
#1619 DATA "NUMERIC VARIABLES" . T
#1020 DATA “"NUMERIC CONSTANT"
21030 DATA, "OPERATORS"
#1040 DATA_ "OPERAND" . -
1845 DATA "EXPRESSIONS" .
91048 DATA "NUMERIC EXPRESSIONS"
,B81050 DATA "STRING EXPRESSIONS"
#1968 DATA "SE,SEl,SE2"
#1870 DATA "NE,NE1,NE2"
216808 DATA "FUNCTIONS" )
#1899 DATA "STRING FUNCTIONS" ' '
#1100 DATA ™LEN (SE)" y
@1118 DATA "LEFTS (SE,NE)"

" . #1120 DATA "RIGHTS(SE,NE)"™ -

'y ©1130 DATA "TRMS(SE)" ;

& #1149 DATA "PADS(SE,NE)" . ‘

o 91150 DATA "RPTS$(SE,NE)" . -

5 ' 01160 DATA "POS(SEl,SE2,NE)" i

u 61165 DATA "MIDS(SE,NEl1,NE2)"
61170 REM e i et L L e e e e L L L L LR L L
1180 REM !, END OF DATA FOR CONCEPTS TO BE |COVERED . !
912006 REM .
91210 REM ====m—ococr=ooocoocoocoosossssesssssechoosssSooSsSsnss==m ot
$122¢0 REM ! ROUTINE FOR STORING INITIAL INFODRMATION FPOGR RECORD !
31225 REM RN s S S e T A S S S S S S SR S RS S SRR S S S SRS SR SR ER
81230 D = D + N1 - -
81248 D$ (D) = "ALCCAIP" : A
81245 D = D + 1 \ :

LAk - B et T R I O N
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91248 D$ (D) = “"AR" ’
81256 D = D + N1 .
#1260 D$ (D) = CLKS o
H12780 D = D + N1 : a ‘e
#1280 DS (D) = DATS:
1290 FILE 2 = "STATDAT" . ~ - T
. 1292 RESTORE 2 # . . . ™~
. $1295 RETURN . ) . :
ﬂl3ﬂﬂ’REM P N T LI T T YT T T TP T T P P PP e
’ 21319 REM ! END OF INITIAL SET UP RECORD PROCEDURES ! | B
31340 REM ==========================?=========================é'Q
21345 REM ====$=;==?=======================================:===
81346 REM SUB ROUTINE FOR CHECKING DOUBLE ENTRIES H
1347 REM ===c=ccossscoosssgpSooossn RS TSESSSSS SRS ESS RS R=E=S
" @1350 LS. = "N". ) .
81352 GOTO 1480 .

#1353 FOR I = 1 TO 250 .

#1354 IF Z4(1) Z1 THEN L$ = "Y" ELSE LS = “N"
#1356 IF Z4(I) Z1 THEN 1400 \(
$1358 IF Z4.(1) N@ THEN Z4(I) = Z1

81368 IF Z4(1) Z1 THEN 14080 ‘
#1390 NEXT I ; 4
21490 RETURN L , ‘ .
$1410 REM **kx*x*x*xkx* END OF SEARCH FOR DOUBLE ENTRY **&kkkkkkihk

#3150 REM e e e e e e e i bbb b S
' #1518 REM ! ROUTINE FQR CAUTION ABOUT END OF LESSONS. !
~ . 520 REM ===========5;::::::::::::::::::::::===============
, 1538 GOSUB 2158 -
1540 PRINT ”!==========================:============E======== n

]
81556 PRINT "! THE LESSON YOU JUST DID IS AT THE END OF THE *
915608 PRINT "! LIST. SINCE 'NEXT' CARRIES THE LESSON FORWARD *
§157@ PRINT "! SEDUENPIALLY, YOU CANN E THE 'NEXT' -
#1589 PRINT "! COMMAND. MAKE SOME OggggisggECTION OR TYPE "
#1590 PRINT "! 'POST' FOR THE POST TEST IF YOU ARE READY. -
21606 PRINT L e L L L e e EE L L e
#1610 REM e L e L e e ittt bl

: i 21620 REM END OF ROUTINE FOR PRINTING CAUTION. ® "

o ‘ 21638 REM P T T T T T P T Y

1635 T1 = T1 +N9 . ( :

81640 RETURN , . )

#1738 REM i e bttt bt

@1749 REM | SUBROUTINE FOR INITIALIZING VARIABLES - !

$1745 REM ===================é===;=====;================?======

#1758 REM « ’ cL -

. 91752 N@ '
g . 81755 N1
; ‘ #1758 ‘21
e 61769 N2
' 91765 N3
. * 91778 N4

g ' 21775 NS

21780 N6

21785 N7

81790 N8

# : , . .o e P an o

SR

v
P

HEEEREE RN

-
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™




' 81809
01885

01810

E 81815
. - 91829

1825
p1838,

81835
21848
21845
- 31850
i "~ 91855
y - 218680
61863

81865

31878

L . 91872
91874

s #1880
. . . 91898
: 21990

& 91919
91928
91938

% % %k &k

81940

i ki

. #1950
hkhkk

21960

% %k kX

81970

%k * k¥

#1980

hkhkkk

919909
*kkkk

32000

*kkkk

82010

kkkkk

02020

hkkn
02030
02040
. 02058
! 02060
92150

92170
02172
% 92175

° 81795

92160

N9
MO
M1
M2
M3
M4
M5
M6
M7
M8
M9
Al
a2
T

T6
A5
A6
HS
s$

, l{_,/ &

N@
"HELP"

WoHouwon oo wwwnnn

RETURN
REM
REM

P i et

ek a5

(%]

N

A\

REM
REM
CS(N1)
Rdkkhkhkhhkkhhkkkkkkkok
CS$(N2)
kkkhkhkhkhhhhkhhkkhn

CS (N3) MR ANR RN RAN KR A AR AN
Khkhkhhkhhih®

CS(N4) = "hkkrkhhhkhhhkhhkhhhd
dkkkkkhkhkh

CS$ (N5) NhkhkkhkhkkhhhkhkhkWhkk
o ek ke B

WS (N1) Pk kkkhhkhhdhh kA kA
Adkkkkkhkhhkkhkkhkhhdn A

WS (N2 = "kakkkhkkdkhkdhhkhhhhn
Rkkkhhhkhkkkhkhn ;

WS (§3) MRk RRRRKRRRAR KRR KRR
hhkkkkhkn ’

WS (N4)
Ak n

WS (N5)

LERET TR IS XSS E R RE S

WA ARk RkkAhhkhhhhhhnh

REM

! SUBROUTINE FOR STORING FEEDBACK

T T T T T T T T r Y T 2 v S T -3 % ¥
ES 1 3+ P 3 2 3t 4 3 2 22 2 o

Mhkkkkkkkhkkkkdht BRAVO !

"kkkkkkkkkkkkkki* GOOD WORK !

KEEP IT UP !
THAT'S FINE !
YOU'RE DOING WELL
WRONG !
;NCORRECT !

BE CAREFUL NOW: | ,

TRY A LITTLE HARDER | ‘

NO, THAT'S NOT THE ANSWER'

REM | END OF SUBRbUTINE FOR STORING FEEDBACK COMMENTS!

‘REM
RETURN _ _
REM -

- o . S S A e s S e g e A Gew e e
21 3 3 3 23 5 i

- - . ot e e e e Y mm e T ET T ST S

REM !
REM-

SUBROUTINE FOR CLEARING PART OF SCREEN !

GOTO 2200
T =T+ Tl

3

e
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02188 GOSUB 2320
2185 T = N@ -
2188 T1 = NO )
\ 02198 GOSUB 2328
: - 822860 RETURN ) -
; #2215 REM ) ) !
. '$22290 REM 1 END OF SUBROUTINE FOR CLEARING PART OF SCREEN !
§2230 REM - !
#2250 REM - ) ' [}
#2260 REM | SUBROUTINE TO CLEAR ENTIRE SCREEN !
$2270 REM - — !
92289 T2 = e . *SET OFF WHEN DISPLAY IS OFF
82298 PRINTN :I+" - e e b
zzzgs PRINT S%
82300 RETURN .
#2305 REM o ‘
02310 REM | END OF SUBROUTINE FOR CLEARING SCREEN !
© 82315 REM ————— e e
¥ 82320 REM
$2322 REM! SUBROUTINE FOR TABBING AND CLEARING !
02324 REM ——— = —m o e e e e
#2326° PRINT ":1I" C
62330 FOR I = N1 T¢"T :
82340 PRINT S$ "‘n& . '"PRINT BLANK LINES TO CLEAR
2358 NEXT 1I . ~
92360 RETURN o~ :
02362 REM ————— e e . e
#2364 REM ! END OF TABBING ROUTINE AND CLEARING !
02366 REM —————— e e T T TR -
B2418 REM —— = e e e
#2429 REM | SUBROUTINE FOR DISPLAYING COMMANDS !
2430 REM ——————m—— e B e e
#2435 IF T2 = N1 THEN 2580
2440 PRINT S$
© #2456 PRINT TAB (54) ;"l=—=—l-———m—o—mmm e
#2465 PRINT TAB (54);"! RA ! RATIONALE
824786 PRINT TAB (54);"! OB | OBJECTIVES
!
!

-

#2480 PRINT TAB (54);"! AD ! FOR ADVIGE -
%2490 PRINT TAB (54);"! RD °! RULE OR DEF -
#2495 PRINT TAB (54);"! EX ! EXAMPLES .
#2500 PRINT TAB (54);"! PR | PRACTICE -
" #2502 PRINT TAB (54);"! RV | REVISION -
02506 PRINT TAB (54);"!————d——omm—mmm oo "
#2588 PRINT TAB (54);"! CM | FOR COMMANDS * T g
: @251¢ PRINT,TA§ (54);"! CO ! FOR CONCEPTS "
22512 PRINT TAB (54);"l-———4-————Sm e "
#2513 PRINT TAB (54);"! POST FOR POST TEST ®
#2514 PRINT TAB (54);"1-————--—————mmmm "
#2515 PRINT TAB (54);"! NEXT -
#2528 PRINT TAB (54);"! HELP -
#253¢ PRINT TAB (54);"1 PASS _ -
02548 PRINT TAB (54);"! END . -
#2542 PRINT TAB (54)7"! CL | CLEAR SCREEN *
#2550 PRINT TAB (54);"! ! : 1




}c

kg

82572
82575

- 92588

92599
g2600
92610
82630
82640
82650
82670
82675
82680
82700
82710
02720
$2738
92750
#2760
82770
82790
82800
0281¢
32830
92840
82858
p2860
p2889
32890

92900

92920
92938
92948

82968

#2970
32989
2990
p3018
33020
83030
83850
#3068
23870
83875
#3080
#3085
03090
#3094
23096
23098
@3180
93102
#3103
83104
#3105

/o - 141
T2 = N1 o 'SET ON IF DISPLAY IS ON
GOSUB 2320 )
RETURN B
REM *kkkkdkkdkhdkdhdhhhkhbhhhhhhhdhdkkhhhhdhkhdhdhhhdbdkhhbbdkhkdhkk
REM * END OF SUBROUTINE FOR DISPLAYING COMMANDS *
REM *#*hkkdkhkhkhhhhhhhhhhhkhhhhbhhkhhhhhh kb kbt Ak Ak kA bk kR

REM KRR AR AR R AR R A AR R RN AR AR R A AR R AR AR RN KA KRR AR RN AR AR A AR A kR

REM * SUBROUTINE FOR STORING INSTRUCTIONAL DATA *
REM *kkkkdkdkkhkbhkrhkhhhhhhdkdbddhbhdhdhhddbdbddrdkhkddrhhddhhkk
FILE N1 = "LESSONS" N
DELIMIT. N1, (%)

RESTORE N1

FOR I = N1 TO 2360

INPUT N1, &3 ()

NEXT I

RETURN ' .
REM ***************************************%**************

REM * END OF SUBROUTINE FOR STORING INSTRUCTIONAL DATA *

REM **kkkhkkhhkhhkhhdhhhhhkhhhhhbdhhhhhhhhhhkhkdhhdhlrhhkhdhhk
REM *kdkkkkkhhkhhhkhhhhhhhkhhhhhkhhhhhkkhhhbhhhhhkrrfarnhdhhk

REM * SUBROTUTINE 2809 FOR RINGING OF THE BELL *
REM **kkkhkdhhkhhhkh ke hkkk ok ke ke kkk kA kA Rk k ke kde ek kv

FOR I = N1 TO N3

;
PRINT CHR$ (N7) ;CHRS$ (M3)

NEXT I

RETURN - :
REMA**********************************************f*******
REM * END OF SUBROUTINE FOR RINGING BELL *
REM KEAA R KRR EA AT AR RARTR AR A AR R A AR AR AR R A A kA AR A Ak kA Ak hkhkhkdhx

REM ********************************&******************i**
REM * SUBROUTINE FOR STORING CHOICES ) *
REM *kkkdkhkdkhdhhhhhhhhhkkhhhkhhhhhhhhkhhhkhhhhkhkdhhhhkkkhhkhhkkhhk
2=Z+N1 ‘ ”

A3 (2Z) = (A2 * 180 ) + Al

IF Z > 500 THEN Z = N1

RETURN . . )
REM ******************************************************
REM * END OF SUBROUTINE FOR STORING CHOICES : *
REM LA EERA RS RRSSR RS X222 8RR 222X 222222382220 2 3
REM **f*f*************************************************

REM * SUBROUTINE FOR GOING TO TOP OF SCREEN .k
REM ***********************************************#**f***
PRINT ":I" )

REM ***************************************f**************
REM * END OF SUB ROUTINE FOR GOING TO TOP 0S SCREEN *hk
‘REM ***************t**************************************
REM ================================;=============;=====§=
REM ! SUB ROUTINE FOR FINDING Zl..... !

REM =============================================:==é=====
AS =Al o '

A6 = A2

GOSUB 293¢

GOSUB 3300

IF A2 > 22 THEN 3126 -

b\ s 3

- ak e
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.@3110
83115
93120
03125
93130
83140
93142
03144
93145
83146

£ v

142

Z1 = 60 * (A2 - N1) + M@ * (Al - N1) + N1

GO TO 313p

22 = 1320 + (A2 - 23)*100 ‘ /
IF Al = 6 THEN Z1 = Z2 + 71 ELSE 21 = Z2+M@* (A1-N1)+N1

IF Al = N6 THEN L2 = N8 ELSE L2 = N9

RETURN ,

REM* === : !
REM | START OF SUB ROUTINE FOR PRINTING INFORMATION . !
REM s===s===cso==s=ssss=ssm=s=s==== !

REM *#**x&kkxx&kk*x*x ROUTINE FOR PRINTING

Rk Rhkkkkkkrhkhkkkkk )

03148

. 83150

#3155
3160
83170
83175
p3180@
p3182
#3184
p3190
83195
83200
3282
03204
g3219

. 6808

33212
83215
#3220
#3225
§3228

‘93239
< 93235

#3240
83235
93246
93247
#3248
83249
93250
#3255
83260
03280
93299
93300
#3319
03320
93330
83340
83350
03360
83370
3380

GOSuUB 2154 ‘ 3

FOR A4 = Z1 TO Z1 + L2

PRINT A3S$ (A4)

NEXT A4 i

Tl = T +A4 - Z1 + N1

RETURN : .

REM = é !
REM | END OF SUB ROUTINE FOR PRINTING INFORMATION !
REM = ‘ = . [l
REM

REM

REM e = - 1
REM ! ROUTINE FOR DECISION MAKING . !
REM = === = == !

IF A2 > 22 THEN IF Al = N5 THEN 6500 ELSE IF Al N6 THEN

GOSUB 2158 A

GOSUB 3109 'FIND Z1

GOSUB 4350 ", 'FIND L$

IF L$<> "y" THEN 3255

GOSUB 2150

PRINT " !====::=.========.=================;===='===:====::=! "
PRINT "! PLEASE NOTE THAT ALCAIP PROVIDES YOU WITH A
PRINT "! BASED ON YOUR SEQUENCE OF REQUEST. IT DOES -
PRINT "! EXPECT YQU TO GIVE A  REQUEST MORE THAN ONCE. "
PRINT ! YOUR LAST REQUEST YOU HAVE ENTERED BEFORE.  *
PRINT “]==============================ﬁ===============!“
Hl = N7,

T1'= P11+ N7

GOTO 3280 ‘t

GOSUB 3145

IF Al = N6 THEN GOSUB 3450

RETURN ‘

REM ##***% END OF DECISION ROUTINE ' -

REM ’
REM ! SUBROUTINE FOR STORING CONCEPTS CHOSEN !
0
REM C : ‘
FOR I.= N1 TO 30 | oA

IFcA7 (I,Nl) = A2 THEN 3389 ¢

IF A7 (I,Nl) <> N@ THEN 3400 ' '
A7 (I,N1) = A2

A7 (I,Al+ N1) = Al

n-
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-~ #3398 GOTO 3419

' - 83400 NEXT I
93419 RETURN
93420 REM '

L 91436 REM T END OF SUBROUTINE FOR, STORING CONCEDTS !
03440 REM ——— e e e e e —————
3450 REM ========c==zhccozzcooxcoscosccoscoEsSScSoSoIsRSSSSSSR=S
83468 REM! SUBROUTINE FOR ACCEPTING PRACTICE ANSWERS !
83470 REM e e e e B L e
#3480 PRINT “** PLEASE ENTER YOUR ANSWER WHEN YOU'RE READY *
#3485 T1 = T1 + N2
834906 GOSUB 5160
#3495 D =D + N1 .

» / 83497 DS (D) = R1S
83498 REM ****x***x GENERATE RANDOM NUMBER FOR RANDOM
‘~ . 83499 REM ****xx*x*xx SEILECTION OF POS AND NEG. FEEDBACK.

83568 R1 = INT(((RND(-N1)*Mg)+N2)/N2)

#3568 IF R1S <> A3$(A4) THEN 3610

83565 PRINT C$ (R1)

#3570 T1i=T1 + N2

#3580 GOTO 3780

93618 PRINT WS$(R1)

#3611 PRINT "! THE CORRECT ANSWER IS ";A3$(A4);TAB(48);"!"

83612 GOSUB 3720 « ¢

#3613 T1 = T1 + N3 , ' ' Yoo

#3614 GOSUB 2150 .

#3628 Al = N3 v

23622 GOSUB 3100 . s

i
K
1
:
3
i
i
¥

93624 REM GOSUB 1358

83626 IF LS ="Y" THEN 3653
03638 GOSUB 3158 : :
23632 Hl = N8 ~ . . o
236406 PRINT "! FROM THE LIST OF CONCEPTS ABOVE YOU SHOULD -

#3646 PRINT "! SELECT AND STUDY THOSE  YOU WISH TO REVIEW. *

#3648 PRINT ™! , e
#3649°T]1 = T1 + N5

#3653 IF LS =."Y"™ THEN Zl1 = Z1 + 20 ELSE Z1 = A4 + 10

#3654 REM GOSUB 1350

#3655 IF L$ = "Y" THEN 3669

#3656 PRINT ™! YOU MAY ALSO WANT TO LOOK AT THE FOLLOWING. "
83657 PRINT A3$(Z14N1l)

o -

v

P3658 PRINT "l====s=======z====mz=caz=z=scocnss==ozzoso=zzz===s | Y :
p3660 Hl1 = 2@ ' o A %
3661 Tl = T1 + NS J
. 83662 Hl = N8 . :
03669 REM . ' §
#3670 Tl = T1 + Nl : !
#3671 REM =======,====-_—.=============:==============:========== E
#3680 REM ! END OF ROUTINE FOR GIVING FEEDBACK TO PRACTICE l .
83690 REM ==========;========================================“ |
) 03708 RETURN | i
. 03710 REM ———-————- S — . S—— D— | i
‘. 93715 REM ! SUBROUTINE FOR PAUSING FOR A WHILE ! 3
3718 REM — o oo e oo
s
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93720 REM L
@3722 PRINT " HIT THE 'C' KEY THEN 'RETURN'®
#3744 INPUT P$
. P3745 T1 = T1 + N3’
3 #3748 RETURN : \
93779 REM . o
p40060 REM . ' .
$4018 REM | THIS IS WHERE THE PROGRAM REALLY BEGINSYy |
040920 REM —— =~ e e e e ‘
P4030 REM :
P4040¢ REM
#4045 DELIMIT (CR)
#4048 GOSUB 2648 *STORE ‘INSTRUCTIONS
@405¢ GOSUB 2258 'CLEAR SCREEN . ‘
g406¢ T = N3 '
P4065 GOSUB 2320
p407¢ PRINT "
#4989 PRINT "
#4098 PRINT "
4095 PRINT "
#416@ PRINT ™'
#4119 PRINT ™
#4128 PRINT "
#4138 PRINT "
#4140 PRINT "

HELLO, WELCOME TO  ALCCAIP, THIS IS.
A
LEARNER
CONTROLLED
COMPUTER :
ASSISTED ®
INSTRUCTION -
#415¢ PRINT "

(; f  PROGRAM.’
04160 PRINT " .
84180 PRINT " ——=—-mmremmcmeceom e e e e e "

: #4185 T1 = M3 ‘

. #4199 GOSUB 3718 'PAUSE

' ' P4209 GOSUB 2258 'CLEAR SCREEN
#4219 GOSUB 2328 '"VERTICAL TAB
#4220 PRINT " . - "
#4239 PRINT ALCCAIP (PRONOUNCED ., AL-CAPE) GIVES You "
#4248 PRINT THE LEARNER THE UNIQUE PRIVILEGE. OF. -
34250 PRINT CONTROLLING YOUR OWN LEARNING PROCESS. -
$4260 PRINT BEFORE ATTEMPTING TO DO THIS PROGRAM, YOU *

\ ' 24278 PRINT SHOULD READ THE MANUAL TO ALCCAIP. IF "

-

-

S G Gum e fomt G B S Gum Gem

. #4288 PRINT YOU HAVE NOT, YOU SHOULD ASK YOUR

Y ‘ 04299 PRINT ATTENDANT FOR A MANUAL.

§43p0 PRINT

@431@ PRINT : ! :

~ 04315 T1 = M2 . ‘ q
: " 4320 GOSUB 3720 - *PAUSE ' '
. 94339 GOSUB 2258 'CLEAR
’ $4340 GOSUB 2320 'VERT TAB

' 84355 PRINT ™l oo o oo e e e P
94360 PRINT "! WOULD YOU PLEASE ENTER YOUR NAME NOW ? .
$4370 PRINT ™| e e e e e e e "
84375 PRINT S$ . .
94380 GOSUB 5168 . ‘ *
#4382 Tl = N5 Voo
04384 H1l = N1 B '
#4386 IF R1$ <> H$ THEN 441¢
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#4388
94389
- 94410
p4412
p4414

04415

24419
04428
#4430
g444p
g4441
g4442
94443
4445
94450
p4460
g448¢
p4485
94490
94495
04500
04505
#4510
94515
94520
#4525
#4526
#4530
#4535
#4540
#4545
#4550
#4555
94560
#4565
#4579
@4575
94580
74584
94585
94590
94595
74600
94602
24603
P4604
94605
04608
64619
04615
94620
$4625
94630

‘ pa64ag

At i a e

gy AR« AP 4 R

145

GOsuB 80ep9

GOTO 43890 . /
GOSUB 2258

D =D + Nl |
D$ (D) = R1$ x
GOSUB 2320

PRINT " ‘™
PRINT " | HELLO ";R1$;TAB(48);"I"

PRINT " ! I WILL NOW GIVE YOU A BRIEF RE-CAP -
PRINT " ! OF HOW ALCCAIP WORKS. . "
PRINT " | NOTE WELL: I ALCCAIP WILL OFTEN PROMPT
PRINT " ! YOU FOR A RESPONSE WITH THE COMMENT: "
PRINT " ! 'WHAT NEXT ?2' .
PRINT " ) R
GOosuB 3720 'PAUSE

GOSUB 2254 'CLEAR

GOSUB 241¢ 'DISPLAY COMMANDS

PRINT n e LR L L "
PRINT "! YOU ARE REQUIRED TO USE YOUR OWN STRATEGY TO "
PRINT "! LEARN TO USE 8 STRING FUNCTIONS IN BASIC. -'0
PRINT "! RATIONALE, OBJECTIVES, RULES, DEFINITIONS, . *
PRINT "! EXAMPLES, PRACTICES, " AND ADVICE ARE ALL "
PRINT "! PROVIDED FOR YOU. BY USING THE COMMANDS TO "
PRINT "! THE RIGHT, YOU MUST DIRECT YOUR OWN LEARNING.!"
PRINT-"{ THE COMMANDS MAY BE ENTERED IN ANY SEQUENCE. *
PRINT "l =so==s=or==s==cc-coooo==co=so=som=ossm=soono=m== | "
PRINT " " ‘

GOSUB 3729

Tl = M4

GOSUB 2150 ,

pRINT L O T S S L LT T L L PP P T e Py
PRINT "! BESIDES THE 8 STRING FUNCTIONS, THERE ARE 22°"
PRINT "! OTHER CONCEPTS WHICH YOU MAY NEED TO KNOW "
PRINT "! BEFORE LEARNING TO USE STRING FUNCTIONS. -
PRINT "! YOU CAN USE ALL THE COMMANDS WITH THESE .
PRINT "! - CONCEPTS ALSO. .
PRINT "! REMEMBER: THE 'CONCEPTS' COMMAND WILL ALWAYS "
PRINT "! SHOW YOU A LIST OF ALL AVAILABLE CONCEPTS -
PRINT ™! INCLUDING THE 8 STRING FUNCTIONS. ‘ .
PRINT "! FINALLY: FEEL FREE TO USE THE 'HELP' COMMAND.!"
PRINT " l====zc-oz=scooscrascoommococoososssgossss=snos=====) w
T1 = T1 + M3 )

GOSUB 3722

H1 = N6

IF PS(N1:N2) <> “HE" THEN GOTO 4608

GOSUB 8000 o

GOSUB 3728

GOSUB 11600 i

H1 = M7

Tl = M8

RETURN .

REM = = o e e e i e e e
REM | END OF MAIN SUBROUTINE FOR STARTING PROGRAM !

REM == = o o e e e e

A £ o
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#4645 REM - .
@4648 REM | SUBROUTINE FOR PRINTING CHOICES D$, A3, H !
B4650 REM ——— — e e e e e e e e e
B4668 PRINT 2," == e e e e e e -
’ #4662 FOR K = N1 TO D ' '
24678 PRINT 2,D$(K);" ™; "
#4675 IF K/M@ = INT (K/M@) THEN PRINT 2, " "
#4688 NEXT K ‘
#4709 FOR J = N1 TO 1209 \
#4716 IF A3 (J) =@ THEN 4808
#4720 PRINT 2,A3(J); .
4730 IF J/M@ = INT (J/M@) THEN PRINT 2, " "
4740 NEXT J : ‘ :
24880 PRINT 2,B1;D1;D2;D3;D4;W1;W2;R2;R3 ' -
24819 PRINT 2,B2;B3;B4;BS . '
048280 PRINT 2," == e e e e e e e e "
#4909 RETURN , ~ :
84918 REM === _ ===s======| !
349280 REM! END OF SUBROUTINE FOR PRINTING FINAL STATISTICS ! i
04930 REM!=;=================::z==============================! }
B5000 REM —————— e e e e
5020 REM ! ALL THE LESSONS FOR NEXT COMMAND _ NE
B5630 REM ———— e e e e e e e e e e
#5035 B2 = B2 + Nl
. @546 IF A6 = NP THEN A6 = Nl
?5645 IF AS = N@ THEN A5 = N1 ELSE A5 = A5 + Nl
25050 IF A5 < N7 THEN 5085 . AN
85651 A6 = A6 + N1 L0 o
#5055 AS = N1 . . ‘
85085 A2 = A6 ,
5087 Al = AS

95890 GOSUB 3289 . : |
#5148 RETURN ’

-

@5168 REM , B
@517@ REM ! SUBROUTINE FOR ACCEPTING INPUT !
B5180 REM === cm o e e e e e e e e e e e e
#5190 REM ‘
25288 PRINT "“WHAT NEXT "; * INPUT REQUEST o
25281 INPUT C$ . |
@5218 L1 = LEN (C$) 'FIND LENGTH ‘ :
5214 IF C$S(L1:Ll1) =" " THEN L1 = L1 - N1l 'VERIFY LENGTH |
0523ﬂ R3% = C$ (N3:N3) 'SEPARATOR CHARACTER .
24e R1$ = C$ (N1l:L1l) "THE -ENTIRE ENTRY '
z R$ = C$ (N1:N2) '"EXTRACT FIRST 2 CHARACTERS
‘P52 IF RS = "CL"™ THEN GOSUB 2250 :
95253 IF RS = "CL"™ THEN 5208 ;
#5254 RETURN ,
85256 REM — o« — — = = = = = = = = — = = — — =" = = = = - - - !
@5258 REM 1 END OF SUBROUTINE ~FOR ACCEPTING INPUT K L
85259 REM _— = — — — = — = = = = = — —'= = = = = = = = = = — ]
W @526 REM  ~~ _ ~ ~ ~ —~ -~~~ -~~~ -~ — - oo T oo 7
§ “ 85262 REM — = = = = = = == = == = == = == =~ = - - ]
& #5264 REM ! SUBROUTINE FOR ¥YERIFYING INPUT 1
oo #5266 REM 1!11!1!1111!11!111!1111!1111!!!!!:!!!1!111!1111!!!!
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65268

95279
85275
25280
#5285
#5305
85310

953157

85320
85330
853490
5342
85380

95408
B5485
05418
85420
#5430
85440
85450
85460
85478
85480
85499

25588
p551@
25520
p5530
#5540
#5558

- B5555

85560
#5565
85578
p5580
p5590
p5600
05602
P5604
p5610
#5620
85625
85645
95650

85660

85665
85670
05672
05690
85695
05700

REM

GOSUB 5160

FOR Al = N1 TQ N6

IF Al$ (Al) = R1$ THEN 6000
NEXT Al

FOR Al = N7 TO M1

IF AlS (Al)(Nl:L1)
NEXT Al -

FOR A2 = N1 TO 3¢
IF A$ (A2) (N1l:L1)
NEXT A2

]

R1$S THEN 5800

R1$ THEN 5908

IF R1$ = "POST" THEN 11100

IF L1 <='N2 THEN 5600
#5390IFL1=N3THENIFR3§ <"

5499 ELSE 5438
R1$ = RS
L1 = L1- N1
GOTO 5275
REM
REM
FOR Al = N1-TO N7

'INCORRECT COMMAND
("AND R3$ <> " "_.THEN 5449 ELSE

IF Al$ (Al) = RS THEN 5488

NEXT Al
GOTO 5600
REM

IF R3$ = "," OR R3§ = " " THEN R2S$= Rl$(N4 Ll) ELSE

.R2$=R1$ (N3:L1)
FOR A2 = N1 TO 38 «

v

'CONTINUE

IF AS (A2) (N1: LEN(RZS)) = R2$ THEN 554¢

NEXT A2 : -

GOTO 5720

IF Al <> N7 THEN 5555

GOTQ 7362 'VERIFY CONCEPT

GOSUB 32089 'PRINT CHOICE.

H1 = N2

IF P3§ = "Y" THEN 527¢ ELSE 527¢

REM :

REM ,

REM '
REM =rom e e e ———————— o
REM | TO PRINT ERROR: ON BAD COMMAND ‘ "

REM ——— e e e e e e e e e -
IF T2 = N1 THEN GOSUB 2158 ELSE GOSUB 2250 )
GOSUB 2419 'RULES -

IF R$ = "CM". THEN 5665 .

PRINT R1$S '

PRINT "

PRINT "1 TLLEGAL COMMAND OR WRONG CONCEPT

PRINT "1 SEE TABLE
PRINT "! TYPE 'CONCEPTS'
PRINT "———tmmmmmmmmmmm o e \

Tl = N8
H1 = N3

ENTERED *
PRINT Mmoo

TO THE RIGHT FOR COMMANDS OR
FOR A LIST OF. CONCEPTS

147
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85705
85720
85735
85740
85745
85760
p5780
85785
85790
85795
85800

'p5810

#5820
05830
85840
65850
#5855
65860
85865
65867
p5870
85875

85888 -

85884
#5886

85900

85910
25920
25930
p59490
25945
p59849
85999
85992
p6008
p60085
p60180
P6B15
p6020
#6025
#6855
96095
06896
06097
p60898

86100

06110
06120
06130
96132

06134
#6135
06137
96138
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GOTO 5278
GOSUB 2150 ' I
PRINT " ".R1$ '

PRINT "—mmmmmm e e e e e e e |
PRINT "1 .YOU HAVE ENTERED AN INCORRECT CONCEPT, TYPE ™

PRINT "1 'CONCEPTS' FOR AVAILABLE LIST IF YOU WISH. .
PRINT "= mm e e e e e "

T1 = N7

H1 = N4 '

GOTO 5278

— o — - — — — — — i e e e mmm i e e e e e e

REM - = — = = = = = = = 'm o 0 m o e = == = = =

IF R$ = "RV" THEN GOTO 71088

IF RS = "HE" THEN GOSUB 8000

IF R$ = “NE" THEN GOSUB 5020

IF A6 = 30 AND A5 = N6 THEN GOSUB 1580 ‘END OF LESSONS

IF P1$ = "YES™ THEN 6¢95 ' AFTER POST TEST SKIP OUT

IF RS "EN"-/THEN 6895 ’

1F R$ = “CO"\THEN GOTO 7700 ’ ’
H1 = N5 o !

GOTO 5270

4
REM --———--—-— - m e e e e _
REM | SUBROUTINE FOR CAUTION ABOUT NO COMMAND !

REM === — = mmm m oo

REM

Al = A5

GOSUB 32040.

IF P3$ = "Y" THEN 52786 ELSE 5270

REM == mmm e m e o o o e e e

REM | END OF ROUTINE FOR CAUTION ABOUT INPUT !

REM .

REM ———-— o e e o e b o e T e i ] Sk . o S o S e . o o o e Y
REM ! ROUTINE FOR CAUTION ABOUT COMMAND WITH NO CONCEPT ! ;
REM === — = m e o m = e e e

A2 = A6 :
GOSUB 3204

IF P3$ = "Y" THEN 5278 ELSE 5278

RETURN , , ]
REM s e e e e e e e e e e e e e

REM | END OF SUBROUTINE FOR VERIFYING CONCEPTS ! :

REM ——————=- T C
REM - ~ = = = = = = = = = ‘= = = = = = = = = = = = = -

REM | susno@xrua FOR VERIFYING CONCEPT FOR MEM.SUPP. ! i
REM - - - -~ A\ - = -~ -~ - -~ ~ -~~~ - T T T . :
H1 =MD =~ \

GOSUB 5168 '

IF.R1$ = "RV" THEN 5275 Y
IF 'R1$ <> 'H$ THEN 61490

GOSUB 8088

GOTO 613@
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#6148 FOR A2 = Nl TO 3¢ 1
#6156 IF AS$ (A2)(Nl:Ll) = R1$ THEN 6240
. #6168 NEXT A2 ! . Ao
: #6175 GOSUB 7500 - :
6239 H1 = Ml .
#6235 GOTO 6132

#6248 GOTO 7362 . '"RETURNING TO CONTROL
6250 REM = = — = — = = =~ = = = = = = — = = = = = = = =

D T e D e p—

#6268 REM | END OF SUBROUTINE FOR VERIFYING CONCEBT FOR M.S!
B6278 REM = = = = = — = = — = — = — - - e — - - =
06280 REM : : -

#6290 REM | .

86360 REM - —~ - - = — = — = = = = = o = = = = = =« —m - -

— e e e e mn e e e e e e e A cen e mem e e o e e

#6318 REM ! SUBROUTINE FOR VERIFYING COMMAND CHOSEN !
#6320 REM .

863308 REM
#6340 H1 = M2 . ‘

#6345 GOSUB 5168 .
P6346 IF R1$ = "RV™ THEN 5275

- 6347 IF R1$ <> HS$S THEN 635¢ ,

#6348 GOSUB 8009 ’ . :

P6349 GOTO 6349 ' ' . . 4
#6358 FOR Al = N1 TO N6

P6360 IF AlS (Al)(N1l:L1) = R1S$ THEN 6450 ‘

#6378 NEXT Al . ’ /f
#6375 GOSUB 7600 :

26440 H1 = M3

#6445 GOTO 6345 : . '
#6458 GOTO 7466 'RETURNING TO CONTROL

6460 REM =— = = = = = o e e = - = - - -

— m— m—— e o mem

96470 .REM ! END OF SUBROUTINE FOR VERIFYING COMMAND !

SV

06488 REM - - - - — - e o oo o
ﬂ6481 REM ==:============.—_==================================;= %
\56482 REM ! ROUTINE FOR GIVING MORE THAN 1 EXAMPLE ! |

#6486 REM 3 === = !
96508 E1 = ¢ -

6501 GOSUB 3160

26582 GOSUB 2150

#6583 E1 = E1 + Nl

#6504 P3$ = " "

#6586 GOSUB 1350 :

6567 IF L$ <> "Y" THEN 6518 .

96588 PRINT " **** THIS EXAMPLE HAS BEEN SEEN ALREADY **#¥*%wid
#6509 PRINT ™ #%x% TYPE °*NEXT' IF YOU HAVE NOT SEEN ALL 3 **%&"

#6518 PRINT" #*%** EXAMPLES OR YOU MAY ENTER ANOTHER REQUEST. v
96511 T1 =.T1 + N4

. 86512 H1 = N9
@6513 A9 = Z1 + M@
#6514 GOTO 6550
s @6518. GOSUB 3145
, #6519 AQ = A4 : L
86520 IF El = N3 THEN 3280 ‘ : ' -
_ 86525 PRINT "§-mmm— e e e e e e e e |
6530 PRINT "{ IF YOU WOULD LIKE TO HAVE ANOTHER EXAMPLE:
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86535
86540
86545
86550
#6555
. 86568
#6565
86575
#6580
26590
86595
#6596
86597
06600
86685
26610
#6800
86801
86802
96803
26804
@6805
36810
86815
96820
#6825
#6830
#6831
#6832
26833
26834
36840
26842
#6849
#6850

p6852

86854
#6856
#6858
26870
26872
86873
06874
86875
26880
26885
26888
06895
26900
86915
26920
#6930
96940
87000

£ B g ARk A3 et o L B

PRINT "1t . ) TYPE °‘NEXT'. . -
PRINT "! - : :

H1l = N9

GOSUB 5168

Tl = T1 + N6 -

IF RS <> "HE™ THEN 6580

GOSUB 8080

GOTO 6550 L

IF R$ <> "NE™ THEN 6596 »
Z1 = A9

GOTO 6582 , ’ : “n\
P3§ = | | :

HY n
GOTO 328¢ '
REM ====scs==z=c=o===c=oroescoscosecescoosor=oSoso=SS=os=s
REM END OF ROUTINE FOR GIVING MORE THAN 1 EXAMPLE !
REM ==========;=====================================!
E2 .= N@
GOsuB 314960 ‘
E2 = E2 + Nl ‘ &
p3$ ="
L2 = N8
GOsuB 1350
IF LS <> "Y" THEN 68490 ‘ ' .
PRINT "! ' ) !
PRINT "1 SORRY | BUT YOU HAVE ALREADY PRACTICED THIS
PRINT "! PROBLEM.\YOU MAY TYPE 'NEXT' FOR ANOTHER.
PRINT "1 ' '
Hl = N9
Tl Tl + N
A8 = 21 + M0
GOTO 68748
A8 = Z1 ;
GOSUB 3145 L
GOSUB 13000
A8 = A8 + MO - .
PRINT "! THERE ARE 3 PRACTICES ON THIS FUNCTION ..
PRINT ™! 'IF YOU HAVE NOT DONE THEM ALL YOU MAY -
PRINT ™! GET ANOTHER BY TYPING 'NEXT'. . .
T1 = T1 + N4 ‘
IF E2 = N3 THEN 3289 .
GOSUB 5168 - *
Hl = N9 | ‘
H1 = 21
IF RS <> "HE™ THEN 6895
GOSuB 800

1

GOSUB 2158 S e

GOTO 68780 -

IF RS <> "NE" THEN 6930

21 = A8 . T 3
GOSUB 2158 '

GOTO 68p2

P.3$ - nyl

GOTO 32890

REM

-
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87100 REM | \\\

97116 REM ! SUBROUTINE FOR MEMORY SUPPORT \\ !

$7128 REM ———— e e e e e e e e S e
#7122 B3 = B3 + N1 ' '
#7130 J1 =N1 , , \
#7148 J2 = M8 ' e
27145 GOSUB 2258 'CLEAR SCREEN B
#7147 IF A7(N1,N1l) <> N@ THEN 7178.
@7151 PRINT “**xk%xkkkkkx**x MEMORY SUPPORT NOT AVAILABLE ******'
' i 97152 Tl = N3 . .
27153 H1 = M4 ;
#7154 GOTO 527@
87178 PRINT S$
@7172 PRINT TAB (54);"!—-——————emmmm e "
#7175 FOR I = Jl TO"J2
#7186 IF A7 (I,Nl) = N@ OR I = 37 THEN 7340
27190 PRINT TAB (54);"!";AS(A7(I,N1))(N1:28);TAB (75);"!"
87288 NEXT I ' \
. - @7287 GOSUB 23209
Ty 872206 PRINT " "
. 87230 PRINT "1 THESE ARE THE CONCEPTS YOU HAVE SEEN * :
' ©7240 PRINT "! DO YOU WANT TO SEE MORE. - P
#7250 PRINT "—-—ememmm e R ————— "
87255 T1 = N5 o -
87268 H1 = MS \ .
97265 GOSUB 5160 v
87266 IF R1$ = "RV" THEN 5275
87267 IF R1S$ <> HS THBN 7270
97268 GOSUB 8000 ¥
97269 GOTO 7260 ’ . ~
87278 IF R1S$S = "NO" THEN 7340
'@7272 IF R1$ = "YES" THEN 729¢ .
87274 PRINT " * .
87276 PRINT " PLEASE ANSWER YES OR NO TO THIS QUESTION "
87277 T1 = N3

o 87278 H1 = M6 | N
L .. ©7288 IF R1$ <> H$ THEN 7285
A , @7282 GOSUB 88080 ' T

#7285 'GOTO 7265
© 87290 J1 = M9

87295 J2 = 37

#7318 GOTO 7145

\ 87348 GOSUB 2320 'TABBING ,
07344 PRINT " e oo e o oo e e +"
87348 PRINT "1 WHICH CONCEPT DO YOU WANT TO REVISE? “
87349 T1 = N3
#7354 GOTO 6100 ' GOSUB 6100 VERIFY CONCEPT
o ’ : 62 FOR J = N1 TO 36
!53323 IF A7 (J,Nl) = A2 THEN 7380
' 87365 NEXT J

87367 GOSUB 7580

87369 GOTO 7354 . N
@7380 PRINT S$ ~ ) T
#7381 GOSUB 2258 '

(
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97528 PRINT "™ | THE ONE CHOSEN IS NOT VALID !

.
e PN § e e e m—— o e e ed AC m e e

- . : . 152
#7382 PRINT TAB(58);" COMMANDS" . . .
87383 PRINT TAB(58);" - " ’
¢7384 FOR I = N2 TO N7 . ’

#7385 IF A7 (J,1) =@ THEN 7400

87386 PRINT TAB (64); Al$(A7(J,I))

97460 NEXT I !

@7428 PRINT *. "

#7430 PRINT " THESE ARE THE COMMANDS YOU .HAVE USED."™

07440 PRINT " WHICH DO YOU WANT TO REVIEW ?"
@7458 PRINT ™o o o e e e e e "

#7455 T1 = N9

7465 GOTO 6328 'GOSUB 6308 VERIFY COMMAND CHOSEN
7466 FOR I = N2 TO N7 ‘

27467 IF A7(J,I) = Al THEN 7472 ’ é

$7468. NEXT I

g7469 GOSUB 7688 . YPRINT ERROR.
27471 GOTO 7465 ’ .

7472 GOSUB 3288

97480 GOTO 5278

@7482 REM - 1
7484 REM ! END OF MEMORY SUPPORT ROUTINE. !
@7486 REM !
87580 GOSUB 2150 \ .
87585 PRINT " = — —'= — = = — — = — = = — - — - - ——"

— e mmem e b e e G e et

27519 PRINT " ! PLEASE CHOOSE CONCEPT FROM THOSE SHOWN .

87538 PRINT " — — - — — - — — = — — = — = = — = - —"
87535 T1 = NS - T - -
67548 RETURN - : 3 e
#7680 GOSUB 2150

7620 PRINT " 4 o

#7630 PRINT "! PLEASE CHOOSE COMMAND FROM THOSE SHOWN "
7648 PRINT "| THE ONE ‘YOU HAVE CHOSEN IS NOT PERMISSIBLE *
#7650 PRINT " . "
#7655 T1 = N5
#7669 RETURN

7788 REM - -~ L]
#771@ REM ! SUBROUTINE . FOR SHOWING AVAILABLE CONCEPTS !
67728 REM - ‘ !
P7724 REM . L
97726 B4 = B4 + N1 ’

#7730 REM

97746 J1l = N1 S
87758 J2 = M8 : '

#7768 GOSUB 2250 '"CLEAR ENTIRE SCREEN
97778 PRINT S$ -

775 PRINT TAB (54);" ! =-—=mmmmm el
2&1&9 FOR I = J1 TO J2

67798 PRINT, TAB (54);"™!";A$ (I)(N1-:'20);TAB, (75);"I"

#7860 NEXT I

@781@ IF I > 3¢ THEN 7940

87820 GOSUB 2320 ’

87830 PRINT "l= — - = = = = = = = T R

—— e e e e o mwm  mee et mmm am e e pem e | mmam o v e -

7840 PRINT * DO YOU WANT TO SEE MORE 2" '

lw
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*,

MR 0 A

P

N

'

07842
07845
87850
p7852
87854
87856

87860

87870
87985
87919
87920
87930
87940
87941
87942
87943
87944
07945
#7946
27948

7958

7968
87970
87980
28000
28001
88100
98120

' p813e

#8140
98145
#8146
88190
88200
8230
p8240

.- p825¢9

p8260
p8270
98271
98290
08308
08320
P8330
88340

Tl = N3 ‘
H1 = M5 - ‘
GOSUB 5168 . - o

IF R1$ <> H$ THEN 7860 ¢ \ o
GOSUB 8088 ) ,

GOTO 7838 ' '
IF R1$ = "NO" THEN 7948 T

IF R1$ = "YES"™ THEN 7910 ’

GOTO 5275

Jl = M9

J2 = 30

GO TO 7768

GOSUB 2158

PRINT ***%* ENTER REQUEST NOW *#%w® \’\\,
Tl = Tl + NS \
H1 = N5 4

IF R1S$ <> H1$ THEN 7948 T

GOSUB 8800 \ ' ) -
GOTO 7941 ' ’

GOTO 5270
REM o
REM e .

'RETURN TO INPUT °

REM | END OF SUBROUTINE FOR SHOWING AVAILABLE CONCEPTS
REM - 7 :

B5 = B5 + Ni

JUMP 8180 + (H1-N1)*100 .

GOSUB '2158 ; ‘
PRINT *! . - ) ) "
PRINT "! AT THIS POINT YOU SHOULD TYPE IN YOUR ..
PRINT "! NAME. REMEMBER TO HIT THE 'RETURN' KEY -

‘PRIRT "} - s v

T1 = N5 .
GOTO 11808 o LR

GOSUB 2158 ~ :

PRINT "l--m——mmm e S e e e .
PRINT "1 AT THIS POINT YOU SHOULD CONTINUE JUST
PRINT "L AS BEFORE, BY ENTERING A COMMAND OR - A
PRINT *! CONCEPT, OR A COMMAND AND A cengspT.

PRINT "1 > -

T1 = N6 : — —
GOTO 11900 . .

GOSUB 2158 . _ X

PRINT " : :

.
PRINT " | EITHER THE COMMAND YOU HAVE ENTERED OR.THE
PRINT " | CONCEPT YQU HAVE ASKED FOR IS INCbRRECT.

SELECT!"

@8358
#8360

. 88370
‘98380

08381
98390
28480
28430

PRINT
PRINT
PRINT
PRINT " .

1 COMMAND FROM ‘THOSE SHOWN AT THE RIGHT OF THE
SCREEN OR TYPE 'CONCEPTS' TO SEE A LIST OF
! AVAILABLE CONCEPTS OR 'CM' FOR COMMANDS.

Tl = N8 " - .
GOTO 11000 -

GOSUB 2150 . - )

PRINT M —vge o o e e e e e e e e "
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#8449 PRINT "! THE COMMAND YOU HAVE ENTERED IS DEFINITELY

#8456 PRINT "! O.K. HOWEVER THE CONCEPT IS INCORRECT. TYPE
#8460 PRINT "! CONCEPTS FOR A LIST OF AVAILABLE CONCEPTS'.

P8478 PRINT "! - ¢ !
88475 Tl = N6 ‘

8849¢ GOTO 11000

#8509 GOSUB 2158

#8510 PRINT " - g

#8528 PRINT " | JUST KEEP GOING, YOU ARE DOING ,ALRIGHT.
p853¢ PRINT " ! JUST ENTER A COMMAND FOLLOWED BY THE CONCEPT "

88549 PRINT " | THAT YOU WANT. TO SEE CONCEPTS TYPE
'CONCEPTS'.!" » ‘ . .

~ B8550 PRINT " ! ‘ - |
£8555 Tl = N6 ’ ’
#8598 GOTO 11000
#8600 GOSUB 2150
8610 PRINT “!==============================================!
#8628 PRINT "! GOOD EFFORT ! I SEE YOU ARE TRYING OUT THE -
#8638 PRINT "! THE HEP COMMAND. NOW YOU ARE CONVINCED THAT - *
»
»
»

#8640 PRINT "! IT WORKS. THAT WAS VERY SMART. IF EVER YOU °~

#8650 PRINT ™! WANT TO |SEE THE 8 STRING FUNCTIONS THAT YOU

#8670 PRINT "! ARE TO QEARN THE USE THE 'CONCEPT' COMMAND.

28680 PRINT "!========K====:================================!". }
#8688 T1 = NB ) ‘

8698 GOTQ 11000 s .
28708 GOSUB 215¢ '
687180 PRINT “1=============================================;!"

‘ #8720 PRINT "! ALCAIP .IS GENERATING A SEQUENTIAL LESSON -
8738 PRINT "! BASED UPON THE SEQUENCE OF YOUR COMMANDS. -
#8740 PRINT "! WHEN YOU MAKE THE SAME REQUEST TWICE, ALCAIP "
#8750 PRINT "! WILL ALWAYS REJECT IT. - o
" : - §8768 PRINT ™! . "

- #8775 T1 = N7
8790 GOTO 11800
4 #8809 GOSUB 2158 : ,
' #8810 PRINT "!====scs=======s=z==saz=s=cosss=ssoxzsomcso=zsooszzmoz |0
'#882¢ PRINT "! THIS WAS JUST AN ADVICE TO YOU TO LET YOU -
#8838 PRINT '!\KNOW WHAT CONCEPTS, RULES OR EXAMPLES ARE
P8840 PRINT "! RELEVANT TO THE PRACTICE YOU KJUST DID.-
gehsg PRINT "l===m=ce=secesnesacos=rsc==sccsecressexcms=sz== | "
#8868 T1 = T1 + N6 ~
8896 GOTO 11880 ‘ _ ‘ q
* P890@¢ GOSUB 2158 - :
. - $p891@ PRINT "l!===========s==srzo=c—-c-=-csc-=c-=ssoozszsosmoome= | W
P8920 PRINT ") THREE EXAMPLES AND THREE PRACTICES ARE PRO- * \
#8925 PRINT "! VIDED. FOR THE 8 STRING FUNCTIONS. YOU CAN . i
§8930 PRINT "! SEE THEM ALL BY ENTERING 'NEXT'. .
8940 PRINT "l=========coccccrzzzmooc=-cecaossssoosssssssoocse= | W
§8955 T1 = N7 | ] ‘
~ 88990 GOTO 11808 .
88995 T1 = N7 >
090008 GOSUB 215@
09018 PRINT ™| = mmmmmm e e e .

9820 PRINT "1 YOU REQUESTED REVISION . YOU WERE SHOWN *

o X o o o™

. e




9038 PRINT !

29040 PRINT
#9058 PRINT
#9068 PRINT
§9978 PRINT

#9985 Tl = N&

e - ‘ ‘ 155 14

ONLY THOSE .CONCEPTS THAT YOU HAVE ALREADY
SEEN, SINCE YOU CANNOT REVISE THAT WHICH
YOU HAVE NOT SEEN. YOU MUST NOW DECIDE
WHICH OF THESE CONCEPTS YOU NEED TO REVISE.

X

"1

© 49098 GOTO 11080

29198 GOSUB
#911@ PRINT
89126 PRIN

#9138 PRINT
29148 PRINT
#9158 PRINT

2150
. \

! YOU CAN ONLY REVISE THOSE CONCEPTS THAT HAVE

" | BEEN SHOWN TO YOU. IF YOU WANT TO SEE THEM
" 1 AGAIN TYPE 'MS'.

!I

@9165-T1 = N6 ’
p919¢ GOTO 11000

P926@ GOSUB

29218 PRINT "

'.

[V

2159

!-

"8#922¢ PRINT " ! YOU HAVE BEEN SHOWN THE COMMANDS THAT YOU HAVE *
P9239 PRINT " ! USED WITH THE CONCEPT YOU REQUESTED. YOU MusST "
99240 PRINT " ! NOW DECIDE WHICH OF THESE COMMANDS YOU WANT TO "
89250 PRINT " | REVISE. -

. #9268 PRINT * ) A
29275 T1 = N7 "

-89298 GOTO 11089 - .

#9388 GOSUB
29319 PRINT
#9320 PRINT
29330 PRINT
CONCEPTS!"

2150
"

!-
YOU HAVE NOT CHOSEN A COMMAND FROM THOSE SHOWN "
TO YOU. YOU ARE ONLY ALLOWED TO REVISE )

"1
" !

. 993480
#9350
99365
89390
89400

T B941p

89420
89430
694490
29455
$9460
29500
99510
89520
99530
295490
p9550
99560
89570
89585
89590
29600
09619
29620
89630 .

PRINT " !
PRINT "
Tl = N6
GOTO 110090

GOSUB 2159 . -
PRINT " -
PRINT " ! YOU HAVE NOT DONE ANY WORK AS YET, HENCE YOU
PRINT " | CANNOT REVISE ANYTHING. )
PRINT "
Tl N5
GOTO 11000
GOsSuB 21589
PRINT " =+
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT "
Tl = N8 -
GOTO 1104
GOSUB 21580
PRINT "
PRINT *“
PRINT *

AND COMMANDS THAT YOU HAVE ALREADY DONE.

Sam

SINCE THE SCREEN CANNOT HOLD ALL THE CONCEPTS
YOU HAVE SEEN, I HAVE DECIDED'TO SHOW THEM TO
IN GROUPS. YOU CAN SEE MORE IF YOU WISH BY
TYPING 'YES'. IF YOU HAVE SEEN THE CONCEPT YOU
WANT TYPE 'NO' TO_ THE QUESTION.

2 =2 2 2 2
Gun Gan Gum Puw P

(]

e

! YOU WERE ASKED WHETHER YOU WANT TO SEE MORE
§ CONCEPTS OR NOT./YOU MOUST ANSWER 'YES' OR

l

§
|
|
\ ' .



'NO'!-
99640
99650
99665
9690
p9700
9710
99728
9739
89740
P9745
#9748
B975¢@
297690
997790
9788
29790
29800
9810
99820
9830
g984@
p985p
#9860
89870
2989¢
p99p@
p991@
89920
#9930
29940
89950
p9960
89970
99990
10000
19010
10020
lp@39
10040
16050
10060
10090
10100
19190
19200
10290
16300
10305.
16310
10320
11000
11100
11119

156

PRINT " ! TO THIS QUESTION BEFORE DOING ANYTHING ELSE. .

PRINT " . |

Tl = N6

GOTO 11600

GOSUB 2158

PRINT -]====?=========================i===============l"

PRINT "! YOU MAY BEGIN BY TYPING 'NEXTJ THIS COMMAND *

PRINT ™! STARTS YOU AT THE INTRODUCTORY LEVEL. IT -

PRINT "! ASSUMES THAT YOU DO NQT KNOW ANYTHING AT ALL *
|}
|}

PRINT "! ABOUT STRING FUNCTIONS. IF YOU WOULD LIKE TO
PRINT "! WHERE TO BEGIN TYPE 'CONCEPTS' FOR A LIST OF
PRINT "! CONSEPTS. THEN SELECT THE CONCEPT THAT YOU
PRINT ‘!==============================================!”
PRINT “!===========§========q=========================!"
Tl = M9 . ‘

GOTO 110090

GOSUB™ 2150

PRINT "!===;===================================i========
PRINT "! THERE ARE 8 STRING FUNCTIONS THAT YOU SHOULD
PRINT "! LEARN TO USE. IF EVER YOU WANT TO SEE THEM USE
PRINT *!{ THE 'CONCEPT' COMMAND. AT THE END OF THE LIST
PRINT "! YOU WILL SEE ALL 8 OF THEM,

PRINT "l==cs==z==z===cizs===css=s=SSSSSSSSSS=S=S====S=S=S=SS=SS
Tl = T1 + M7

GOTO 114880

PRINT “"HELP FOR H19" ) .
PRINT "!==========================================ﬁ:====
PRINT "! YOU PASSED A NUMBER OF QUESTIONS THAT YOU
PRINT "! PROBABLY FOUND TOO DIFFICULT. NOW I AM GIVING
PRINT "! YOU A CHANCE TO TRY THEM AGAIN IF YOU WOULD
PRINT "! LIKE "TO.

PRINT "l ======c=-z=-=o=zs=z=—=oooo==-oo=====S==sss===o=============] "
Tl = Tl + N7

GOTO 11900

GOSUB 2150

PRIN? “!=============?=================================!"
PRINT "! WHEN A QUESTION IS ASKED DEMANDING A 'YES' OR "
PRINT "! 'NO' ANSWER, ANY OTHER REPLY IS ASSUMED TO BE "
PRINT ™“! NEW INPUT. "
PRINT "l =======cm===zccscocoomosscsszstosssoss=sss=ssscssm=====] "
Tl =Tl + N6

GOTO 110660

PRINT “ HELP FOR H21 "
GOTO 11080 ;
PRINT " HELP FOR H22"
GOTO 11000 , -
GOSUB 2250

GOSUB 23248

T = N3

GOTO 1100649

RETURN

REM ====ssesscsmceoscshosssssossms o e s s oS ssmomSsssssn ==

REM | END OF SUBROUTINE FOR POST TEST INTRODUCTION .

=
2

-



N 11128 REM ====================:==============;=============
11125 P1$ = “YES"™ 'TO KEEP TRACT OF POST TEST COMPLETION
11139 GOSUB 2258 °

11140 PRINT 'l================================================!"

11158 PRINT "! WELCOME TO THIS POST-TEST. I AM SURE YOU HAVE
]

11160 PRINT "! TRIED YOUR BEST WITH THE LESSONS AND NOW YOU
- o

11176 PRINT "! BELIEVE YOU ARE READY TO DO THIS POST-TEST.
11180 PRINT "! THE QUESTIONS ARE SIMILAR TO THOSE YOU HAD ON
11196 PRINT "!' ON THE PRACTICE, EXAMPLES AND PRE-TEST. IF YOU
11298 PRINT "! UNDERSTOOD THE EXAMPLES AND DID WELL WITH THE
11219 PRINT "! PRACTICE, YOU SHOULD HAVE ABSOLUTELY NO
11220 PRINT "} PROBLEMS AT ALL WITH THIS POST-TEST. )
N 11238 PRINT "l =========ccos—-=coco=scsscSCcos=SS=S==SSSSSS=ss=o=======
11248 GOSUB 3722
11250 GOSUB 2250
11268 PRINT “!======================================ﬁ=======!"
1127¢ PRINT "! AFTER THIS FRAME THE POST-TEST WILL BEGIN. -
1128¢ PRINT "! IF YOU THINK YOU ARE SPENDING TOO MUCH TIME ™
11290 PRINT "! ON ANY QUESTION YOU MAY PASS BY TYPING 'PASS'!"
11388 PRINT "! I 'ALCAIP' WILL REMEMBER THAT AND GIVE YOU -
11312 PRINT "! ONE CHANCE TO TRY THEM AGAIN AT THE END. -
11320 PRINT "! READY ... O.K. HERE WE GO.. GOOD LUCK.. -
11338 PRINT “!==========================:=£=====£:======:===!"
11350 GOSUB 3722 y
11368 GOSUB 2250
| 11379 D = D + N1
S 11488 DS$- (D) = CLKS '*TIME POST TEST BEGINS'
11499 D3 = TIM (1) . 'CPU TIME WHEN POST TEST BEGINS'
.11508 GOSuB 12214 'PRESENTATION OF POST TEST'
11516 D = D + N1
11528 D$ (D) = CLKS$ 'TIME POST TEST ENDS' :
11530 Dé = TIM (1) 3 'CPU TIME WHEN POST TEST ENDS'
11540 REM = === !
11550 REM | END OF POST TEST INTRODUCTION. !
11568 REM = !
11565 GOTO 6895 ' ' '
11688 REM ,
11610 REM ======== == 1
11620 REM | SUBROUTINE FOR PRE TEST INTRODUCTION !
1163@ REM ============= = ===================== =1
116408 GOSUB 2159 . . ‘
11650 PRINT *"! : "
11660 PRINT "! BEFORE YOU BEGIN THIS LESSON, I WOULD LIKE TO
11678 PRINT “! GIVE YOU A_PRE-TEST. REMEMBER YOU HAVE:
11675 PRINT "1 NOTHING TO FEAR.
11680 PRINT "! THIS TEST WAS SIMPLY DESIGNED TO SEE HOW MUCH
. 11685 PRINT "! YOU ALREADY KNOW ABOUT 'STRING FUNCTIONS',.
11690 PRINT ™! IF YOU DO NOT KNOW THE ANSWERS, DO NOT GUESS
11700 PRINT “! THEM. SIMPLY TYPE 'PASS'. AT THE END OF THIS
& 11705 PRINT "! LESSON YOU WILL BE {ABLE TO ANSWER ALL THESE
X 11718 PRINT "! QUESTIONS THAT SEEM SO DIFFICULT NOW.

11740 PRINT “ ================s==============_============;£=é
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11745 T1 = M2 |

11758 GOSUB 3722 . -

11768 GOSUB 2158

11761 PRINT "|=====c==ssssscossosoossoosooSosasssss==s=o=s===s) "

11762 PRINT "! NOTE WELL: FOR MULTIPLE CHOICE ANSWERS ALWAYS ®
11764 PRINT "} INDICATE YOUR ANSWER BY THE NUMBER THAT COMES "
11766 PRINT ! BEFORE IT. EG. IF THE QUESTION IS: HOW OLD ™
11768 PRINT “! ARE YOU AND THE ANSWERS ARE: -
11778 PRINT *| 1. 6 YEARS .
11772 PRINT "! 2. 3 YEARS .o
11774 PRINT "] 3. 8 YEARS -
11776 PRINT "| IF THE CORRECT ANSWER IS 3 YEARS THEN YOU -
11778 PRINT "! SHOULD ENTER THE NUMBER 2 ONLY. -

11779 PRINT "!=================?===================;=========l"'
11788 T1 = M2 . 3 ‘
11781 GOSUB 3722

11782 GOSUB 2150

11783 PRINT "[=======================================h?======!"
11785 PRINT "! AFTER THIS FRAME THE PRE-TEST WILL BEGIN. DO *®
11790 PRINT "! NOT WORRY IF YOU DO NOT KNOW THE ANSWERS .IF *
11795 PRINT "! YOU CANNOT ANSWER A PARTICULAR QUESTION .
11860 PRINT "“! JUST TYPE 'PASS'". - g
11828 PRINT "! READY NOW! OK, HERE WE GO.... GOOD LUCK.. -
11840 PRINT "I , ' B
11845 T1 = N9

11850 GOSUB 3722
11868 GOSUB 2158
11876 D.= D + N1
11898 D$ (D) = CLKS$
11968 D1 = TIM (1)
119190 GOSUB 12214
11926 D = D + N1
11938 D$(D) = CLKS
119406 D2 = TIM (1)

P -

_/,‘./
"tIME PRETEST BEGINS'
'CPU TIME PRE-TEST BEGINS®
'PRESENT PRE-TEST'

'TIME PRETEST ENDS'

'CPU TIME PRE TEST ENDS'
. 11958 GOsSuB 3722 :
- 11960 GOSUB 2158
' 11965 GOsSuB 2410

3 119780 PRINT "|emmmmmm e me e R N Ry
£ . 11988 PRINT ™! HELLO AGAIN. YOU HAD ":;R2;" CORRECT.

%* ' “;TAB(48);%1"

A "~ 11998 PRINT "! I ASSURE YOU THAT WHEN YOU FINISH THIS LESSON!"
3 12006 PRINT "! YOU WILL BE DOING MUCH BETTER. . .
. ' . 12@01¢ PRINT "! LOOK TO THE RIGHT OF THE SCREEN. THESE ARE -
& ‘ . 1292¢ PRINT "! THE COMMANDS THAT YOU MUST USE TO GUIDE . -
e 12038 PRINT "“! YOURSELF THROUGH THE LESSON. DO NOT BE -
= . 12048 PRINT ™) AFRAID TO USE THEM. ‘ -
S, ' 12050 PRINT "1 R

12068 GOSUB 3722

12878 T1 = M5

12088 GOSUB 2150 .
12098 PRINT ™o e e e e o 1"
12108 PRINT "1 I WILL BEGIN BY SHOWING YOU g

12184 PRINT “| THE RATIONALE,
12196 PRINT "| 'THE OBJECTIVE, ' = S

— ’

B R
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12108 PRINT "! AND THE PRE-REQUISITES FOR STRING FUNCTIONS. .
12118 PRINT "! FROM THERE ON, YOU ARE ON YOUR OWN. -
1212¢ PRINT "! PLEASE FEEL FREE TO USE ALL THE COMMANDS. "
12130 PRINT "! YOUR GOAL IS TO LEARN TO USE THE 8 STRING "

- 12149 PRINT "! FUNCTIONS. . -
%+ '12156 PRINT "! O.K. GOOD LUCK NOW. FEEL FREE. -

12160 PRINT "1 . . g

- 12165 T1 = M2 , |
12166 GOSUB 3722 ' HALT A MOMENT ‘ : -
12176 GOSUB 2158, ' CLEAR SCREEN : :

. . 12175 Al = N1
. 12180 A2 = 22

. 12183 GOSUB 3160 'SET Z1
. . 12184 GOSUB 3145 '~ ' PRINT INFORMATJION '
12185.T1 = M2 , )
12186 GOSUB 3722 'HALT ' : \
12187 GOSUB 2158 . . '*CLEAR SCREEN .
12188 Al =.N2 . ,
12189 GOSUB 31098 . 'SET 21 - ' '
' 12190 GOSUB 3145 - '"PRINT INFORMATION ' : o

12191 T1 = M2 R
12192 GOSUB '3722
12193 GOSUB 2158
12194 Al = N3 . \
12195 GOSUB- 31860 . ~_
12196 GOSUB 3145 , v
12197 Al°= N4 Lo ‘ 4
12198 PRINT "! USE THE COMMANDS TO THE RIGHT TO LEARN ABOUT *

. 12199 PRINT "! ALL OF THE 8 FUNCTIONS LISTED ABOVE. - ®
122¢9@ PRINT "! THE 'CONCEPTS' COMMAND WILL SHOW. YOU THE 8 * :
12281 PRINT "! STRING FUNCTIONS. THEY ARE THE LAST 8. -

12282 H1 = MB
12283 PRINT "! . - . v
12204 RETURN . , P
12285 REM !
12286 REM | END OF PRE TEST INITIATION : ]
12298 REM ! .
12210 REM - !
12212 REM | BEGINNING OF TEST PRESENTATION g
12214 REM ‘ . ' |
12228 Z1 = 2121
12240 GOSUB 2158 ‘
12245 FOR A4 = Z1 TO Z1 + M@
12258 PRINT A3$ (A4)
12260 NEXT A4 :
12276 GOSUB,%51680 @ ‘ ’
12275 T1 = ‘M2 . ” -
12288 IF R$ <> "PA"™ THEN 123290 .
12281 P5 = P5 +1
12282 P6(P5) = 2z1 .'
12285 D = D+1
. 12288 p$ (D) = "PA"
\ 12299721 = A4 + N1 .
12306 IF Z1 > 2360 THEN 12450

. B . * ' -
e g R i i - - .
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12310

12320
12325
12339
12349

12358

12360
12379
12380
123990
12400
124190
12429

12439

12449
12450

12452
112454

12455
12456
12457
12460
12479
12489
12499

- 12500

12520
12525

12530

2540
12545
12550
12555
12560
12590

13000

13010
130820
13830
13840
13050
13060
13070
13089

13090

13110
13120
13130

13149

13445

13146

13160
13170

13180

1§O

GOTO 12240°

IF R$ = "SK" THEN 12458

IF R1$ <> A3$ (A4) THEN 12390 ‘

D=D + N1 .

D$ (D) R1$ .
IF P1§ "YES®™ THEN R3 = R3 + N1 ELSE R2 = R2 + N1
Z1l = A4 + NI

L}

‘IF Z1 > 2360 THEN 12450 *

GOTO 122490

D = D+ N1

DS. (D) = R1$ -

IF P1$ = "YES"™ THEN W2 = W2 + Nl ELSE W1l = Wl + N1l
Z1 = A4 + N1 '

IF 21 > 2368 THEN 1245@ -

GOTO 12249 : -

GOSUB 215¢ : ,
IF P6(N1)<>N@ THEN GOSUB 13500 *GIVE PASSED POST TEST'.
FOR M N1l TO P5

P6 (M) N@

]

nn

‘NEXT M

PS5 = N@

RETURN , .
REM : , 1
REM | END OF SUBROUTINE -FOR GIVING TESTS: -
REM ‘ |
GOSUB 2250 o ' .
PRINT * - "

PRINT "! HI, IT WAS QUITE GOOD WORKING WITH YOU. IF *
PRINT "! IF YOU WOULD LIKE TO KNOW YOUR SCORE ON- THE!™

o

PRINT "! POSTTEST PLEASE SEE THE ATTENDANT IN CHARGE!"
PRINT "} OF THIS LESSON. THANK YOU VERY MUCH FOR -
PRINT "! FOR WORKING WITH ME. YOU MAY LEAVE NOW, -
PRINT "! BUT BLEASE CALL THE MONITOR BEFORE LEAVING "
PRINT ™! in
GOTO 14000 o ; '
REM | SUB ROUTINE FOR GIVING RESPONQE ON PRACTICE !
PRINT "1**%%** ENTER YOUR ANSWER WHEN YOU ARE READY ***|"
GOSUB 5160 .

Tl = Tl + N2 ' » -
D = D+N1 , .

D$ (D) = R1$

Rl = INT(((RND(-Nl)*Mﬂ)+N2)/N2)
IF R1$ <> A3$(A4) THEN 13140
PRINT CS$ (R1) .
T1=T1+N1 '

GOTO 13400

PRINT WS (R1)

PRINT “! THE -CORRECT ANSWER IS "-A3$(A4) TAB(48)
Tl = T1 + N2

Al = N3 . . .
GOSUB 3722 RN

GOSUB 3108 .




L

13199
13208
13219
13220
13239
13242
13243
13244
13258
13269
13279
13280
13281
13299
13300
13319
13320
13400
13489
13485
13499
13495
13500
13519
13520
13539
13549
13542
13550
13552
13553
13554
13560
13578
13572
13574
13580
13599
13600
136190
13620
13639
13635
13649
13642
13644
13650
13680
13699
137508
13800
13885
1381¢
13820

b hmsage g g e o vy s 4 eese oA a1

[y '

161
GOSUB 1358

IF L$ = "Y"™ THEN 13258

GOSuUB 3145

PRINT "! FROM THE LIST OF CONCEPTS ABOVE YOU SHOULD -
PRINT "! SELECT AND STUDY THE ONES YOU WISH. "
PRINT "|==s=ss=ms==scoo=ssoomscmesssssssoos==sss=sn======|"
H1l = N8

Tl = Tl + N5

IF L$ = "Y" THEN Z1 = 21 + 20 ELSE Z1 = A4 + MD
GOSUB 1358 ’ ’

IF L$ = "Y" THEN 13320 .
PRINT "! YOU MAY ALSO WANT TO LOOK AT THE FOLLOWING. " '
H1 = N8

PRINT A3$(A8-29)

Tl = T1 + N1

Z4 (I) = NO

REM ***%#%* END OF ROUTINE *%#x%

RETURN .

REM ======= 1 .
REM | SUB ROUTINE FOR GIVING QUESTIONS THAT WERE ' !

REM ! PASSED ON POST TEST. - !
REM ===z== =====

GOSUB 2259 ‘ v
PRINT "!==============================================!“
PRINT "! I CAN GIVE YOU THE TEST QUESTIONS THAT YoU *
PRINT "! PASSED. DO YOU WANT TO TRY THEM AGAIN ? .
PRINT "!==============================================!"
Hl = N9 :

GOSUB 5168

IF RS <> "HE" THEN 13568

GOSUB 8008 . . ot

GOTO 13519 . C

IF R1$ = "NO"™ THEN 13999 '

IF R1$ = "YES™ THEN 13580 . |
PRINT "***%x%x DL EASE ANSWER 'YES' OR 'NO' **#*kkkkxdsdhdhn|n
GO TO 13558 S '
GOSUB 2258

FOR I =1 TO P5 - ' . '

K = P6(I) !
FOR J = K TO K + M \

PRINT A3$(J) . '

NEXT J

P6(I) = N@

GOSUB 5169

D = D +N1

DS (D) = R1$

IF R1$S<>A3$(J) THEN 13750

IF P1$ = "YES" THEN R3 = R3 + N1 ELSE R2
GOTO 13800 .

IF P1$ = "YES" THEN W2 = W2 + Nl ELSE Wl
GOSUB 225@ '

NEXT I

REM =====—s=osccomsrmcosrooocoroososos o oo s s oes e mn o=
REM ! END OF ROUTINE FOR GIVING POST TEST PASSED. }
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L L T [ [e B .~ . - e o st A

SS GRP PRS POST DEL  GAI- 'ON CPU  TOTAL TOT TOT TIM  COST
SCOR  SCOR POST NED . LINE TIME COST  ADV INST PER  PER
SCOR 'SCOR TIME ICE ANCE INST SCOR
1 AS 2 8 « 12 6 187 3.05 28.63 16 35 5.34 4.77
2 AS 2 155 6.5 13.5 192 14.39 31.53 17 10?‘ 1.83 2434
3 AS 0 5.5 5.5 5.5 126 2.39 19.35 26 61 2.07 3.52
4 AS 0 10,5 3 10.5 74 .B.89 12,79 31 83 .89  1.22
. 5 AS 1 18.5 19.5 17.5 116 13.6 19.98 26 134 .87 1.14
6 As o 26 21.5 26 108 6.98. 17.53 7 56  1.93 .73
7 AS O 24 | 271 24 . 114 8,05 18.63 7 90  1.27 .78
8 A O 25 S 21 25 93 10.92 16.02 14 84 1.11 .p4
9 AS O 23 26,5 23 114 6,84 18,4 19 89 1.28 .8
— T -~ -10-AS 0 7.5 7.5 7.5 125 8,48  20.36 20 90 1.39 2.71
11 AS O 10 4 10 81 17.18 15,41 7 75 1.08 1,54
12 AS 1 15.5 20.6 14.5 123 9.32  20.,22° 16 115 1.07 1.39
13 AS 9 26 27 17 61  4.14  9.94 10 63 .97 .5
14 AS 0 3 3 3 1¥7 6.44 18,77 16 90 1.3 6,26
15 AS 0 _ 10 10 10 “118 3.05 ' 18.28 14 82  1.44 1.83

"Means 1.0 15.1 14.7 14.1 116.6 8.2, 19.06 16.4 83.51.59 2.02
2.3 7.9 9.7 7.4 35.5 4.3 5.35 7.2 24.3 1.10 1.67
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SS GRP

1 MAS

2 MAS

3 MAS

-4  MAS

5' MAS

6 MAS

7 MAS

B MAS

9 MAS

% <10 MAS
11 MAS

o 12 MAS
13 MAS

14 MAS

15 MAS

SD

B A R PRI B s

g seEe

RIS Lk

Means

PRS POST
SCOR  SCOR
s
9 2445
3 28
0 26.5
6.5 28
7 24
0 14.5
2 19
5 23
11 26
4 1845
0 21
0. 14,5
0 275
12.5 23.5
3 20

DEL
POST
SCBR

24,5

2645

2045

27

22.5

21.5
21.5
27

17.5
19.5
12.5
28

25.%

20.5

b.2 22.6 21.6 18.4
b2 4.5 5.4 4.9

Chrmamt x g ey

FOn N s o O A R at & e & 8 e

GAI- .ON CPU
NED  LINE TIME
SCOR TIME
15.5 161 12,4E
25 94 9,52
26.5 "85  4.84
21.5 95 9.6
17 76 3,75
14.5 159 11.12
17 83 4.71
18 %2 4,49
15 “#ow 6,77
4.5 161 8.8
21 172 15.74
1445 119 5,62
27.5 63 7.36
11 59 1.71
17 123 12.38
106.2 7.9
41.0 3.9

TOTAL
COST

264 52
15.91
13.82
16.07
12.11
25.96
13. 34
7.15

15,39
25.82
28.79

18.92

YOV
ADV
ICE"

41

14

29
12
8
15
19
27
20
1
6

27

10T
INST
ANE E
235
52
63
72
42
158
61
55
97
116
111

79

82

32

97

17.44 16 90

TIM
PEF
INST

1.84

1.27

1.30

6:77 11.1 51.6 .38

164

CosT
PER
SCDR
1.71
b4

52

T L.75

o 71
1,79
»78

oh
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.@q-
SS GRP PRS POST -DEL  GAI- . ON CPU  TOTAL TOT TOT TIM  COST
SCOR  SCOR "POST NED  LINE TIME COST  ADV INST PER  PER
SCOR SCOR  TIME ICE ANCE INST SCOF
1 MS 1 23.5 21 22.5 105 22.59 20.04 1 129 .81 .89
2 MS d" 25 25 25 116 11.19 19.53 1 94 1.23 .78
3 M5 2 17 17 15 105 5.95 16,88 1 41 - 2.56 1,13
.4 MS 3 23.5 19 20.5 74 2.8 11.65 1 60 1.73 .57
5 MS O 20 14.5 20 123 5.9 1¥.57 1 124 .99 .98
6 ' MS 1 7.5 13.5 6.5 143 5,73 22.54 1 106 1,35 3.47
7 Ms .o 12.5 20 12.5 128 * 2.33  19.64 1 51  2.51 1.57
8 MS 3 24.5 24 21.5 113 8.08 18.49 1 88 1.28 .86
// 9 MS 0 6.5 3.5 6.5 148 6,07 23.35 1 82 1,8 3,59
10 MS 12 24.5 23 12.5 46 2,19 7.0 1 77T .57 .56
11 MS 2 24 27 22 56 €42  9.62 1 64 .BB c 44
12 MS 0 21.5 21.5 21.5 PRR 4,6 14,07 1 67  1.31 .65
13 MS 0 L4457 445 €9 4,08 11413 1. 107 .64  2.47
14 S 0 14, 8 14 121 6.77  19.44 1 75 1.61 1.39
15 MS .5 . 22.5 25 22 71 3,04 11.23 1 42 1.69 .51
16 MS 0 10.5 7 10.5 131 11.7 21.87 1 Y10 .77 2,08
' Means® 1.5 17.6 17.3 16.1 102.2 6.8 €6.63 1 86.1 1.36 1.37
f SD 3.0 7.3 7.5 6.7 31.6 5.0 5.1 0 34.8 .60 1.02
' e
.
¢ |
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AN
SS GRP PRS POST DEL  GAI- '~ ON CPU  TOTAL TOT TOT TIF  COSTY
SCOR  SCOR POST NED  LINE TIME COST -ADV INST PER  PEP
SCOR  SCOR TIME ICE ANCE INST SCOR
1 NMAS O - 5,5 3 5.5 68 4,23 11 1 67 1,01 2
2 NMAS 2 6 3 4 104 4.9 16,53 1 90  1.16 «;EE
3 NMAS 1 9 6 8 70 2.65 11,01 1 68 1,03 1,38
s ' -
4 NMAS © 12 14 12 125 9.13 20,48 1 73 1.71. 1.71
5 NMAS 0 15 13 .. 15 155 7.8l 26,73 1 121 1.28 1.65
6 NMAS O 2 2 2 .66 4,33 10.72 1 41 1.61 5.3¢
. ! : - (
7 NMAS © 16 20.5 16 111 7,5 18,07 1 61 1.82 1.13
8 NMAS.O 1645 16,5 16.5 117 3,48 18,21 1 51  2.29 1.1
9 NHAS .5 18 11 17,5 106 5,53 16,97 1 71 1.49 ,97
10 NMAS 2 15.5 12.5 13.5 106 3,83 16,63 1 61 1.74 1.23°
11 NMKS 2 12.5 16 10.5 95 4,88 15,18 1 37 2,57 1.45
12 NMAS 21 26.5 26 5.5 23 1,58 3.75 1 14 1.64 .68
13 NMAS 0 21.5 13,5 21.5 93 3,15  14.55 } 49 1.9 .68 " -
) 14 NMAS 0 ' 17.5 18 17.5 5 2.11 8.8 1 35, 1.6 .5
: 15 NMAS .5 23.5 22 23 100 4,73 15.9 1 58  1.72 .69
F : ° ~
é Means 1.9 14.5 13.1 12.5 93 4.7 14.84 1 59.8 1.64 1.35
ggj SD 5.3 6.8 7.2 6.4 32.12.1 ,513.- 0 .25.2 .43 1.35
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' questions or independent ratings of a performance.m is the

. 167
R T | o
FORMULA : . ' ‘ K
R XY Kudér-l}ic‘}\’}:ard‘somformula for ESSAY TEST SCORES ‘ \
. e SO" - ,
k—/ r’?

2. Spearman-Brown Split-Half Correction Formula

l
\ he ]

3

3. 0dd-Even Formula

-

| N EXY “2X%Y - - .
. VEnDA (DIl &) ] - -

In 1 above k reﬁreéents the number of separately scored test

varia.nce of student's scores,£o'% is the sum of these questions
and o‘e" is the variance.pf the total test scores. . &

In 2 dbove r is the p Pearson correlation for t'he items in -
the odd and even half of the test.

‘ | 7
In 3 above X is the score for .each odd item . .7 \ _
'Y is the score for each even item
S n is the number of /students,
' ) ) . [
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