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*« CHAPTER I - (3, a

' INTRODUCTION 7'

1 i

) . . .
When we look at many systems, either an individual,’ or

an drganiiatfon, or 'a world-wide stéte of human affairs, we
'see an impending crisis.of instability, disorder, and tur- -
. : :

moil, caused not only by changes in the state of things but

also by changes in the rates of changes themselves.

yo A ' e
Man finds himself fdced. with the task of managing the

a

rate, of changé to keqp things updér his control. To pérfbrm .

this task,.a manager must.. understand the processes leading.to

-

the loss of control and the préqésses which may be nge&ed to
. } ,

: \u ) + ) * ‘ -. 3 113
contain disorder and avoid turmoil. Cybeéhetlcs, the science
. » t .

I} v . @

of communication and control (Wiener, 1954), provides him with

® ]
the guidance required in controlling againgt "undesirable or
dangerous situations.

v

-. The concepts of management and "cybernetics are very .-’
e

- abstract and have been usually introduced to those who are

‘interested in cybernetic concepts applied to management,
. P gemer

éspecially university students, with\littlé'og no background

on the topics through traditional media, such as face-to-face

lecture and printed materials: However, several studies have

shown that media can be used to teach abstract cqncepts,-evén

.
.

more effectively. '

It has been found that telewvised learning helped in the

‘achievement dfimathematics'and science concepts (Wade, 1967{.

Schramm (1962) also found that 86.5% ‘and 90.5% freatment
S N ‘
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i . .o i . "‘ . . ¢ ‘
groups did‘aswwell as or better than conventional method 4 /
groups in mathematics and in science, iespeqfively,

' Besides, Chu and Schramm reviewed "up to 1966, - 207

»

published studies;in which television teaching has been

. compared wibn_convent;pnal teaching, Of the 421 ‘separate
'comparisoné made in these studies; 308 showed no 51gn1f1cant
'dlfferences,63 showed telev151on 1n$truct10n to be superlor,
and 50 fdund conventional 1nstruct10n better” (1967, px6) . l

This ;ndlcates that where there is a 51gn1f1cant dlfference,
- 1. F o
it is likely for telev151bn 1nstruct10n to be superior to .

" conventional one. » c ' e e

-

*  Levie and Dickie/(1973) found that although a sound £ilm

i B & . ‘ B . e
may be overloaded, it has been shown in several instances to-

T

_produce mo:e'learning than either sound or picture - separately.

hd Al
On the same line, Flemlng and Levie maintained that'hmrghm

- -

learnihg can occur where information is received concurrently

.
in‘ two modalities, e.g. v1§10n and audition, vision and touch;
than\where réce{ved in only one madality" (1978, p;'107). .
'Among other média, sounﬁ-slidé was chosen for this pro-
ject sinée’;t is suitable for the objectives and is amenable
‘to the necessary iteraéive revisions‘at'reasonable cost (see
3.5). | R Cs ;
Th;;'presentation does not pretend'tohdeterming whether \
iit islbossible to use audio-visual aids in teaching apsﬁract
coﬁcepts with efficiency,., Nor does it try to prove.tha€

sound-slide is the best medium to introduce cybernetic

thinking into management. It is our modest intention to

-

Il
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deﬁelop a souﬁd—slidg programme as an efficient medium to
" teach.the topicé under consideration. Therefore, the eva- 7
g luqtion questions will determine to what degree after view-
ing the programme, the learner has achieved its.objectives.
. . In other words, after the programme has been presented;vdoes
.the léarnér gain in knowledge of cybernetic concepts aé

¢

. applied to management?

£

)
" , ) In order that the learning gain as measured by a post-
‘test be appreciable, theé information must be provided appro-

priately amd suitably.

1.1 Content o

s " The conteént of the programme is fou:hcybernetic

-~ vﬁ}‘concepts applied in management: .,
R - the concept of mechanism, ' - <
; ‘ ' 0 e . . - the concept of h;zural law, o ;
' \ | - the concept of modélling,~ N “Y ' ;
S : , = - the concept of behgviouf. o ,'Q. L (}?

- - ’ ’
' This programme deals only with concepts.- and principles,
‘ - - .

¢

it requires "intermediary visuals"-:(Gropper, 1966).

k]

¢
- .’ 1.2 Instructional Strategy

The dyef&iew part of the programme and the pretest serve

- : 5 . _—

‘as motivation devices to dall for;the learner's ‘attention and

to'increaéghhis séneivig? to a 1éarning situation (Pressey,

' 1926), ' )

To avoid mere passive'qgtdhing and force the X»earner to

- ‘ o

participate in the presentation, sedtiona{ questions are

. ‘

* inserted ?nd the learner is,asked to answer these guegtions.
¢ b 1 s '

13 v v .
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Then, feedback will be 6f£éred imhédiately.(ékinneé,l1?54; e
Gagné & Briggs, 1974). Tﬁis'part also serves as spééé&
review (Coldevin, 1975). Todether:&ith the‘concluéion pf
thé presenéation, it willfhelp increéhé‘tﬁe‘learﬁéfigitéten-
"tion (Hoban & Van Ormer, 1956). )
As the ﬁrgseht?;ien is an'iﬁtgoductqry.éo&ule'(pregent—

'ing the cybernetic concepts in management), the information -
o . s \ I3 .

”  has beeh "crammed" (Mitchell, 1975) with tHe . assumption that

'subgequent modules dealing &ifﬁ single/concepts would go

further in detail and ‘would serve as "maintenance periods"”,

., which are to promote memorization. Tests and retests have ‘
, i » .
been carried out -to set the "crammed”.ihformagier at the level

bearable' to the  )earner. . . . .

Q

, o The context of this thesis—eggivaleht work hag'beén
Wtdescribed in this chapter.'*The'neit éhqptersfﬁilf prgﬁent

the following: o ‘ ‘ ST , ’ A\
[ -

I3

Chapter 2: A Review bf’Related Regearch

" ‘ . bhapter 3: The;DeQign‘of'éhe Presentati§n /ﬁ
- | | Chaptéﬁ 4::'Hypothq83§ ~ e -/’ S
, Chabtér 5: Devéigpmenp Procedure and h
o 2 ) . P;giim{darynresulﬁs
- Chapter 6: Final gya}uatidn o BN

Chapter 7: ResdIts

Chapter 8: Discussion and Conclusion

:
.
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3 ‘ ' , . CHAPTER 11

" LITERATURE REVIEW

n . .
v

This projkect limits itself to the production of a
soh;d*SIide programme the purpose of which is to introduce
the concepts of cybernetics applied to management. There-

“fore, emphasis,is.laid on the findings pertaining to:
» . . ' \ ‘ /

y o "' - the topic under consideration:, "Czsernefics applied

@ . f N L ]

[

to management",
- the medium,
v ' ' - the strategy used»\ , :

A

2 .1 Research on "Cybernetlcs Applied to Management" /

" The existiné research litenature on cybernetics applied
. o’ ' -, o Sy - .
' . to management” is guite profugga. The issue has, become of '.

N *

W - ‘such an importance that 1n recent ;ears editors have chosen ""

to publish selected works to prov1de convenient reference
’ &

' '(// ‘ ' sources. Amopg these, The Cybernetic: Theory/of Decisions
® N o
T e by J.B. Steinbruner (1974) discussed the rq& of .cybernetics

.- . . in the process of political decision making. ~Another book,
f , . - .
Management Systems: Conceptual Consideratioms by Schoderbek,

a
5

kefalas, and Schoderbek (1975) stated the:basic concepts and

. : ®

L _” » laws of cyberpetics, and related them .to the process of
¥ ’ ! t : , .
g‘ managing compIex organizations. Discussing similar matters, .
»

AR Management A Modern’ Approach by M.K. Starr (1971) paid more

® . S attention to models and their uses.

T B Speaking of models 1n the study of social systém, Hagen
SN A

e " . (1962) opined that each discipline slow)y and stumblingly
' ) . \\\ e - .




.

)

‘such necessary fundamentals and fnSLghts. .

“Smith, 1566); psychology, ecoiogy (Tanskyf‘1976; Mackay,

~duce the principle of cybernetigs to the students of the

. so far is scarce, but has proved to be convincing, . Particular-

-

1974) , and "Managing complexity" (Elias, fb76). Scarcity of

[+

.-

rediscovered.ccncepfé’concernfhg @ethods already discoweredl‘*
long ago in other disciplines™. Those are the concepts of
cybérnetlcs already applled by many disciplines of tech-
nology. In order to avoid’ stumbllngs"q there is a need to
go back to the fundamentals of -cybernhetics 329 der1ve there-
from the approprlate 1n51ghts applicable to the klnd of
problem at hand.

Stafford Beer;s works (1972, 1975) provided us with

As for the appllcatlon of cybernetlcs to the specific

domains of management,'se#eral works have'bgen published @ -
ranging from industrial manageﬁegt (Forrester, 1961) to busi- .
ness, adminiétration, and economics (Meir, Neweld, Pazer,

1969; Op er, 1965; Beckett, 1971; Haynes and Massie, 1961),
P a

education (Mitchell, 1975, 1976; Boyd, 1971, 1974; Smith &

1968{, bidlogy (Parsegian, 1970)., soc1ology (Buckley, 1967,

1968), and others. ' |

It appéars from E\g above that it is high time to intro- ‘

various fields of management. .

To date, in most cases, cybernetics as applied to manage-
. . T

ment has been taught in the traditional way. Use of media

-

ly w8rth mentioning are: "Feedback bomb or balm" (Boyd,

media for use in this domain was ptecisely one of the moti-

-
[




Yoo .

vations underlying this project.

. S
2.2 Research on the Characteristics of the Medium

The selection of the media to be used is not less iﬁ—
portant than the preparatlon of information to be conveyed,
’because "the medium itself is more than a transm1351on belt"
(McLuhan, 1964). o T

Allen (1968) foﬁnd that thefe has been a dearth of-,

def1n1t1ve research pertaining to the use of audio—v1sua1

medla in changing attltudes. Approprlate medla for the

'meeting of specific educational ‘objectives at the cognitive

-level of learning have been determined by Travers k196?);§
Gropper (1966) , Gagné (1965), Allen (1967), and Briggs et al.
(1967) . , : . he

Chu & Schramm (1967) reported that moving pictuges do .
Abﬁ aid'significantly more to learning’than étill visuals do,
‘unless the continuity of action is an eégential part of the
learning task. : Lo
in a research work by ggrrington.(1972), it was even
found that diag;qms‘were significantly mére effeétive in :
prom?ting 1earping'than motion pictures. . ) .
When it came to the cost effectiveness of‘the medium,
not to mention other advantages, fggnd-§lide was preférred

 to videotape or film,. (see section 3.5). Sound-slide has J

been fphnd as a means of effectiﬁg anlawareness and aﬁtitudé

change in high school students (Norfleet & Melton, 1971).

Research on the influence of colour vs. black and white

.

proved that there ﬁas_nq,significqnt-diffefence where learning

o~

#
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was concerned, unless colour plays an essential part in
1 .

. identification (Schramm, 1972). However, in informal learn-
a ° ' . .
ing areas, Schaps & Guest (1968) reported a significant

increase in recall of ‘events caused by increased attendance

as a consequence of "message attractiveness". Research also

Bhowedcyhat‘gtimulaﬁiOn and involvement increased in colour ®
viewiﬁg (Scanlon, 1970;. Kaneko, 1971). In addition, it was
found that subjects preferred colour and that colour some-

times attracts more attention and contributes more to moti- .

vation (vVanderMeer, 1954; Rosenstein & Kanner, 1961). Fleming
& Levie (1978) mentioned colour and shape as stimulus novelty

which have been shown to direct attention.
. »

In this programme, colour was used to idengify some .

] 1

specific details in visuals (key words and different parts of

a diagram) as well as to make it more attractive and to

. 1

provide numerous kinds of stimulus novelty. Black and white
L4

slides were used owing to the availability of resources.

>

Simplified reﬁresentation ué;ng symbols and lines has
been demonstrated by .Swanson, Lumsdaine and Aukes (1956) to

. . s s . . s . =
be superior in explaini functional interconnections of a

system.
Apparently, the simplified representation of components

permits focus of attention the interconnections by elimi-

nﬁting distracting cues present whien the components are -

‘realistically portrayed. -~

¢

Fleming (1968) maintained that people ascribe cause-and-

effect relations as 'well as before-and-after relations to

o '




o e s e

visual elements cohnectéd.leftjto-right by line, and thé

effectfis 5£reﬁgthened by the uée-of arrows. Some humour

LN

has been added when it does not interfere with comprehension,

as it may help attract attention, enhance source credibility,

-

create a positive mood, and act as a reinforcer (Sternthal

° i

and Craig, 1973). - ® S

.
» ‘

Dwyer (1970) found the use.of visuals to be an important

£ ; > 1] (] y s
instructional variable in increasing .student achievement.

. However, merely increasing the size of -ingtructional illus-

* . . .
trations by projecting them on a larger viewing areas does .

v

N » . - i .
dbt/automatically improve student achievement. Furthermore,

-0

'adequacy and v131b111ty of sensory design has been discussed

by Ball and Byrnes (1960, pp. 115—118) The des1gner did not
use the "v151b111ty meter", but he used tr1a1 and:gg{gz‘to
keep the xetter size and spac1ng v151b1e.» He also kept ;he :

rate of reading at about 100 words per minﬁte, which is suit-

'able~for a group in most cases.

Media have certain charactiflstlcs of thejr own, which

1nfluence the learner's attention, and according to many
researchers, (Gagné, 1967; Gagné &‘Rohwer, 1969; Boyer &
Seaborne, 1971) gaining and maintaining attention is one of

the most essential conditions of learning.

1

2.3 Research on Instructional Stratedy ' .
B \ L -

The role of preinstructional ove;view has been considered

by May and Lumsdaine (1958) as one of enhancing learning .by
oriénfing the student's'attention‘to certain aspects of, the

o R 4
presentation. The value of an overview in yielding consistent
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and significant learning results wh also found to be
considerable by Rosenshine an& Fyrst (1971).
Headings and,sub-head%pgs of sections can aid in the

process of learning: students learning from a technical

manual showed a marked improvement in their comprehensdon

. when typograpllic cues were used-(Kalts' & Barrett, 1973).

Whether the materi§1 is arranged in a syétematic, acceptable
order influences the learner's achievement: research by
Brown (i970) found ,that unstrdctured prog;a@med sequence
in mathematics affected'more’unfavourablyzlower ability
léarners tha; fhose of highér ability.
The~find;n?5‘of'research on the effect of\pretéstslo
pésttests ére s£i11 inconsistent.
Most studiés revealed that pretest éffect héve not been
.discernible (Hartlef & HOlt, 1970; Apter, Boorer,.& Mﬁrgat—
royd; 1971). 1In a study done by Welch and Walberg on 2200

students from 57 secondary schools, the({researchers failed
~

"to detect any significant pretest or sensitization effects"”

(1970, p. 613). o .

@

Ih some studies Aowever, prefest éffects“havé been
discernible. Hartley, Holt, and Swain (1970) reported that
subjecté in Lreatment group scored higher than control sub-
je?ts on posttest questions they‘have seen previously ﬁut

not higher than control subjects on questions they havé‘not
P

- 8een.

In some others, pretests have been found to have an

adverse effect on posttest performance. Lana (1966) in her

‘ 'stuéy:on vivisection opinidﬂ'found that pretest had an

S~y
‘ ' b ”

.ot

bR
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inhibifory effect on oplnlon change.

In this pronect, the pretesh‘Was used to measure the
féhrner s pge-exlstlng knowledge in order to.evaluate the
effectiveness of the programme. "Should it’affect the post-
test pergormance by increasing student'shseﬁsitivity to thex
learning situation, résSey, 1926) or by ‘increasing student's
awareness of.what was expected of him (Hartiey;el973; Warr,
Bird, & Rackham, 1970), this effect oould,be minimized by
mixing up the’ stioﬂs‘randomlyﬁfor both pre-ané‘pbsttesﬁe.

The posttest was also spiit into two parts to check on reten-

tion. Learners did posttest one aftér wiewing the first half -

of the-ﬁ?ogramme. ‘The second half was presented and tested
after a delay of one week.

It is argued that behavioral objectives can help promote

3

learning behavior. They provide learners with a clear goal
that éon be used to\org;:Zze‘Iearnihg activities, perm%t
learners to study more efficiently and reduce the time wasted
on irrelevancies (Gagne, 1965T, because what he must do in
order to demonstrate his competence has been identified.
Mltchell(lgﬂia) however, pointed out that a problem
arises when the absence of an overt demonstration of intended
behayior is takeo as evidence that nothing was learned. 1In
any case, informing the learner of the objectives at least
serves the purpose 'of preventing the 1earner from "getting

entirely d;f the track" (Gagné & Briggs, 1974)

Lang (1977) reported that there was ro significant

differenqe bétween the viewing guide and the tape-only ap?roach

4 bl 3

N
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ot the" .05 lévei under his experimental conditions. But

3 H " >
. .

Leytham and James (1973) found that programmed instruction

4

. “ . ‘ ‘ -
teaching X-ray procedures to student nurses was more effect-

ive when used with an instruction guide which gave details of

\objectiVes, target population, level of teaching efficienoy,

method of presentation and questions'and answers. y

Research by Marchant (1971) and Marchant & Teatherr

(1972) found that students v1ew1ng an 1nterrupted presentatlon‘

did better than those who v1ewed the same programme in: “one

continuous session. All students recelved a pretest bqfore
»

the presentatlon was shown One group receivéd the posftest

at the end of the presentatfon, while’ the other answered the

-

relevant section of the posttest during each interruption.

at

This is supported by Leytham and James (1973) who suggest

'

1

ed that."further improvement in teaching efficiency of a video-

tape can be brought about' by presenting it ro htudénts in
small "steps”, with.su;table pauoes for responses and feed-
back.'..the necessary qoestions and feedback can be built into
the recording"
Sihce sound-slide, among other‘media, is of a passiven
carrier (Gropper, 1976) that.is, it is neutfol with respect to
3

thé role of active practice or feedback, the programme must be

o '
designed in such a way that-the learner is forced to interact

(-4
with it (Bertou, 1972; Ausubel, 1968; Rothkopf, 1970). One of

the ways to get learners involved in the presentation is to

.

give them questions to answer. By this means, their perfor-
manceLis ellcited. "Questlons inserted frequently 1n instructw

ional prose fhci{itaéb prose learning, - particularly where the
a
’\ N . N e v

(. .

3
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'questions follow the passage. The effect is large where
the criterion test consists of the same questions, though
4

there is sometimes a positive effect on new questions as

well"” (Fleming & Levié, 1978,p.135) . However, correct answers

s

should be given as feedback about performance for the learners
to test and reinforce their kno&ledge as they proceed. There
is evidence indicating'that knowledge ‘results facilitates

learning (Thorndike, 1932; Sassenrath & Garverich, 1965;
. . ’ . \

Micheal & Maccoby, 1961; Silverman, 1972).
4 . .

Recent research also indicates that immediate feedback
of the correct answer usually produces: better learning and

e

retention thin does delayed feedback (Silverman, 1972).

Inserted questions (and sﬁbsequent correct answers)
after each single "step" give learners more opportunity to
‘consider‘eaéh section of the material beforé proceeding with‘
the next (Marchant, 1971; Marchant & Teather, '1972). To some
extent, this can be seen és a spaced revision, which was ‘
f;und to be more effective‘in holding “the learngr's retention
than massed review (Re¥nolds & Glaser, 1964; Edwards & Mitchellf
1974) . . ‘ L \.

Taking into account this‘gvidenée‘fof effectiveness of
pretests,typographic headlines, graphicfoverviews, imméd%ate
fee@back, spaced review, readability of lettering, and humour,
etci..in the prdcess'of learning, the desighe;mused these in
. planning and pro@ucing the presenta&ion.\ The instruc;fonall .
objectives were given in a briefing,befg?qhthe presentation.

~
< @

They were also stated in the "Instruction Guide" for the user's

reference. ¢ )

I
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CHAPTER III

- ’ l \ ], ¢ " s n‘
' DESIGN OF THE PRODUCTION

i
¢ H

f
R
R
A

This chapter W{ll describe the factors,considered in the

design of the sound-slide presentation, namely target audience,
, - ! . N - ‘ »

goals and objectives, -constraints, subject matter analysis, :

planning and production, and formative evaluation. '

o

3.1 Target Audience

Thls programme was designed for all those who are 1hter—
,ested in cybernetic concepts applied to management. and espe-

c1ally Univérsity students who have little or no background

»4,7?,4~

regardlng these toplcs and are taking courses the content of

B
. which are related to the topics under consideration, such as

Introdhcfory Business Management, and Educational Cybernetics~

>

courses...

3.2 Goals and Objectives °

3.2.1 Goals ,

The programme aimed at:
- Presenting to learners an overview.éf the cyberne;ic
. nature of management. '
| * = Introducing the concepes_df rMechanism, of natural law,
of modelling, and'of'behavio;, suppo;ted by varipus‘
examples taken’from_different disciplines. -
- Motivating the learners to fhink of management»pqpblems.

L IS
in cybernetic terms.

-

It laid emphasis on the concepts of cybernetics as a

science governing management.
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3.2.2 ObJectlves | i

The objectlves of the programme, therefore, were formu-

5
-

lated as follows:
After viewing the programme the learner would be able

- to define: mechanism, feedback, metasystem, model,

I

'behavior, homeostasis,

A o

- to descrlbe the effects of feedback mechanlsms,

- to dlf/;Zentlate "p051t1ve" feedback from "negative"

v

‘ feedback, "isomorphic" model from "homomorphic" model,

i °

- to state the law of "requisite variety"”

"3.j Constraints

i) The population available for the evaluation(of the
programme was made up of students from different intac£
¢lasses which met at different times. 'The individual popula-
tien groups were so small éhat they could nét be'split ranéomly
into éontrol ahd Treatment Groups. Fu@ihermore, neither mixing

up nor.splitting the classes was permissible. Therefore, a,

oN

' Separate-Sample Pretest-Posttest design was used.

ii) . The medium used had to be easily portable;and easily

]

available to users.

iii) There had to be a requisite varlety of "different

visual representatlons (typographs, dlagrams, real plctures)
for the abstract concepts and pr1nc1p1es. Also the ability

to change or edit’ the visuals was considered as highly desire-

3

able.

©

iv) The concepts are d¥namic process concepts whence

motion is desirable (animation etc.).
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vfl But cost llmltatlons gere very severe.

-

3 4 _sublect Matter Analy51s

Jubject Matter Analysis was carried out based on the two, -

technlques "Documentatlcn Analysis" and "Subject MattervExpert

o .——! 5

Interview" as descrlbéﬂ‘by Holdeq)(l977) to generate the :
teaching p01nts, and héﬁﬁ% to determine the- level of the '
enabllng objectives according to Bloom's Taxonomy;(1956,“
1964). .These objectives, then, were stated in Mager's (196%?
style.- a . j - o n ,‘
The following Table, Table 1;' A classification of Cogni-

ive Learning is the learniﬁg classificaqions derived from

this aﬁalysis (see Table 1). it is realized that the attain-

¥
Y

‘ - » \y - . -
ment of a-cognitive goal helps to raise the~“learner's interest

c
“

] ‘ : : .
and this promoges the achiev!ﬂent of higher cognitive goals. *
] i / g -

3.5 Planning and Production ~ .

«

This programﬁe was based mainly on Stafford Beer's work °

7

prepared for UNESCO in late 1969, (in Beer, 1972a) which is

. Holden's software and hardware matrices (1976). It was found

the expression of a philosophical thought at an abstract level.
Therefore, the designer had to arrange it to make it suitable
and Accessible to the target audlence. : It was kept, K in general
enough terms so that it remains valid in and applicable to any

discipliné. ' .o

¢

The selection of the medium was carried out based on

.

<

that sould-slide videotape, and computer assisted instruction

could be taken into consideration. ° i
. .

However cost constraints and the necessity for iterative

¢
e

‘ R -
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. revision precluded all but sound~slide. -~ o /

The following decisibn chart detailed’ their character- . <

%

. 4 ’ istics, where SS represented Sound-slide, VT represehted -
i Videotape, and CAI represencs§ Computer Assisted Instriuction
o~ )

. ) 4 ¥
able 2). Referring to this chart, Sound-slide was -

¢ ’\/ -
s medium for\Fhe proéf&gme.' IS C '. : )

(see

»

advantages of the medium were:

. . T
p%og;dég/simultaneous visual and audio stimuli,

‘-

-"it ‘can be very easily and .cheaply transferrea onto .

. , , videotape or videocassette.

"~ ) * . ¢ o« .

. ‘ With the intention of maklng the’ programme easz\fo undef -
stand, explanatlons and 111ustratlons of notlons and concep 8

: were emphasized and a variety of ‘examples taken from various \
~ > . - IR ’ - . =2 3
fields of management activity was introduced. !

~

-

The successive points treated were: ' | . . '
' Lo ' c ]
Section 1: , : .. {

- The concept of mechanism - . - t i
. . !

. . &
- The concept of natural law

o t

N
-
A o A b B

~ The concept of model{jng , AN
. o - 'The concept of behavior N
with a brief introduction and conclusion. ‘:
Review queétions were inserted at the end of each section.
- - ‘_ . The introduction pr}sented an histor1ca1 overview of
Cyberne;&gfqand stated what the learner was e;pected to' learn h¢
from the programme in order to gain his attention (May & o

Lumsdaine , ' 1958) .
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: : ‘ TABLE 2 ° ’
’ b CHARACTERISTICS OF THE SOUND-SLIDE VS VIDEOTAPE'
AND COMPUTER ASSISTED INFTRUCTION PROGRAMMES = ' - ‘
- ', ~ Lo - . - .
: - : ~ -
- : g MEDIA .
" . CHARACTERISTICS - -8S VT CAI . )
A4 . .
. A Flexibiiity of visual o oo E P P
N . ' L . '
- Flexibility of sequence .. . E G G
| I ‘ - Lo ,
S ’ ®, -+ The ease with which complex diagrams . d -
LY . . - .o N N . ~ , f ;
. 0 can be shown .. E :G P ol
; ’ . . . . i
+ - Easy to edit : ) , « | E G G ‘ N |
- Motivational value of colour E E | G o ;
» — Easy to handle E| G). P ' :
, —"Suitable for'group ° ‘ E) . E P
“ L2 L , . - '~
- Suitable for individual = * ‘ E| E E i
- Reasonable comt . B E| G J P '
v - Durability g - E| E E [
® - The presence of natural language E E G J
N ) . .
" = Ability to show dynamic' (mowing) ~
- processes o B L P E G.
» - B .. . - B —‘& S L
. ) . ‘ N r ¢ . : A R N : '
CAI: Computer assisted instruction " RN

" 8§8:, Sound-slide ) AR B : —

'VT*(., videotape Y v L S Y
. ¥ » : ’ ¢ . . ' . Lo
. “Es Excellent : . . -




~y follows: A | o, ¥
' - Lettraset - §$40.00 ' .
- Cardboard ?h\“\-$ 10/00
- Graphics and }ettering _ $12¢.00 . e
. - Cassette tapes ' $-74.00 S \,'

“The- conclusien summarized the important pbints‘in the

. AN .
programme in a clear and cogcise manner, to give the learner

a

an overall review of the problem, and hence, ho efully "in-
LY
-.crease his retention (Hoban & Van Ormer, 1950; Thyne, 1966).

. ' Each sectional -review question was followed by a rest

~

interval allovfing the learner to respond. ]rheri, the correct

r ‘ answer was provided as immediate feedback (Silverman, 1972;

Sassenrath & Garverick, 1965)-, and as “spaced revision (Reynold
& Glaser, 1964; Edwards & Mitchell, 1974).

Voice was selected for clarity in expression.- Narration
. . ' - o ’ i v
* was practiced twice on cassette recorder, in order to eliminate

' speech difficulties, as well as to-find out the most suitable

-
-

style and- speed. -

'

.~ ' The rehearsed narration was synchronized with the visual
draft, and presented to Narrator and Thesis Advisor. Revisions
Werg_made,accofding to their advice, such as restructuring

the introduction, and inserting cues to indicate the time 5

4

allowed for learner's responses. Some paragraphs were also °

!
N s . .
' .improved and rewritten in a spoken style.: The -programme was
. K s 1/"“ ’ b} N
then recorded and tested. - \ N "
., 3.6 Production Cost " £ -

.4

The production cost of thé‘programme was calculated as

WL TEE
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- Film : ‘ $ 40.00 . . ,
- Film development and framing $ 26.00
- Typing : : " ’'$ 50.00

TOTAL b $290.00
N . ' . 0“

3.7, Formative Evaluation

,It was then presented to an Educatlonal Technology class,
"E.T. 506/506, of 28 subjects. Data collected were analyzed
(see chapter 5: Development Procedure and.Prelimihary Results)

and discussed. It was concluded that some information should

be deleted and that the duration of 45 minutes was too 1ong

for one showing. o - "/

-

The content and the technique of presenting were, there-

fore, reconsidered. K ' ’
+

Information was refined and rearranged to make two sec-

P N

-tlons instead of four;!.Each section dealt with two concepts,

and at the end of each sectlon, there were review questlons.
The two sectlons could .be shown continuously or. separate—

ly with a certain pause.in between, to give the learner -some

‘time to internalize, hoping that retention would be thus in-’

creased. i v

devin (1975) showed that spaced treatment (the review

occurred at the end of each' sub-unit w1th a five second pause
‘ berween individual review statement presentation)ywas sig-
nificahtiy more/effecrive than either the summary (review
a occurs‘upon terﬁination) or massed formats (similar to spaced

]

rev;ew but without five second pause) ! o . ' ‘

s

Poqkrass (1960) alsao’ reported that ;ncreased learning

~
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= ‘ ‘ ‘
occurred when a 1 minute rest period was inserted into the

midpoiht of a 30 minutes programme to help facilitate the

assimilation of the niaterial.

2 .

The programme was theﬁ retested on two Behavioral

s

Manégement classes. Data collected were anal§zed to see

_whether the hﬁBBthesis was supported (see chapter 7: Results).

\
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CHAPTER 1V

HYPOTHESIS .

In this chapter, we will deflne the variable and for-

P4
mulate the hypotheésis for the summative evaluatlon.

4.1 Definition of Var1able p
| Before statlng the hypothesls, let us define the fol-
low1ng variable: |
Knowledge: refers to the ability to define, descrlbe,
dlfferentlate among and state &4 coherent set of concepts and

laws, and to apply them in a certain fleld.

4.2 Formulation of Hypothesis ’ y
r 5 .

Having defined the above varlable, we can now formulate
-the hypothes1s\%s follows: )

- The programme and the pretest will result 'in a change
in the knowledge of cybernetic concepts applicable: to manage-
. ment, as‘measured by a criterion posttest. ‘

4.3 Rationale for the Hypothesis

The rationale for the hypothesis in question lies in

-

the following arguments: N ' T

. 5) Management being‘part}y/gn art, pa:tlyoa science,
involves various elements of both subjective and objectivel
nature. If the objective elements can be presenteditn a
scientific énd systematic way to be the underlying and inte-
grating principles, they become more intelligible” and intrin-
sically motivatlng (Mltchell, 197Sa), thus more accessible
and acceptable to the mﬂqe. ~ ‘ L\;j

¥
I

i
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b) .A large ﬁumber of studexts have possibly been exposed
to the science of cybernetics previously wh?}e studying or
working in the;r own respective domains (Engineering, Educa-
tion, Wh§sical Science’, Mathé@étics...). Chances are that
they have been exposed to the similar principles and the
similar lines of thought under differené terminplogiéﬁ (Hagen,
in‘gfﬁer, 1973). This presentation can show them that'Zhe
principles involved in any control system are actually hé)
‘same and that t#e resulting précesses are fundamentall
similar. Therefore, the ﬁethodology applicable i? one field
‘can carry over to other fields,.in'this case, that df managé-
ment. g

c).In toda§ ever fself—copplicating“ zgrid, it is safe,
to assume that an engineer, an‘edhcator, afphysician...will‘
be, sooner or later during their proqusionér carger,-balled
upon to‘assume manageriai responsibilities, i.e. to manage \
.theiY own system or even‘metasys%emn Each of these indivi-
duals, ﬁnowingly or unknowingiy, will have learned to apply
th rincipleé of cyberketics to their ow§ fields of activiﬁy

(Forrester, 1964). It would be great waste if this hardly

and.costly gained skills in one domain could not be put to use

in the other. It wis hoped that fhis'programme would prove to

r

be a modest contribution to-the setting up of this useful

-

connecting line.

P

SN Y
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| *  CHAPTER. V - L ' ; '
" ) ‘ - ' h
DEVELOPMENT PROCEDURE AND ) ~ '
. < ' . ! . ‘ ; ) \ ¢
( ] .

PRELIMINARY RESULTS

The fo&}owlng parts will be treated ih this chapter:

- Pllot trlal of test 1nstrument,

-

- Formatlve evaluatlon.
5.1 Pilot Trial of Test Instrument ‘ :
N i . ) ¥
After being constructed, the evaluation test wag given

» to an Edu&ational Cybernetics class at Concordia ﬁniversity

* in 1977, | “ '
‘Item anelysis,§q5 made and)some items were found to.be

aﬁswered iandomly such as, the question about choosing two

?R-’homqmorphic models among‘diffe;ent models of a production dis-

ttibution system and of the human crasofacial morpholo?y.
These questioﬁs were discussed apa revised to be more

‘ appropriate, and some others were omitted.

‘ From this pilpt‘group study, the approximate time re- .

guired for students'to do the test was also d rmined. I¢

was about 25 minutes for the pretest’.and 20 minuted for the

?osttest, in average, about 60 secohdsﬂfei one qhest?dn.

‘5.2 Formative Evaluation -
L/\\_/. ’ . [
5.2.1 Pogulation e

\ ,
The subjects for the formatlve evaluation were 28 Educa-

tional Technology students in an Educational Cybernetics class

from Concordia University in 1978. S

Their sdeial classes and their IQ score.were not available.
: , , , ,

T

\\\V*\
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However, since the students have reachéd the 600 course level,
| they can be reasonably assgumed ;s belonglﬁg to»;; 1east*m1d%;,

\ Y, dlg/égzzé and upper high- IQ score classes.
’ | ' " aire§ )

& Questio were administered to control for the’
pos\}bility that\some subjects had been exposed to Sybernétibs -

-~\\*;\\ﬁ\~‘*m;_andv?articu@arlg to the material ‘covered in this programme.

It was found that no student had previous exposure.

In this

respect, the sGbjects can be considered as homogeneous.

<

572.2 Materials .
“ . The material used for this evaluation was the 45 minute
length non-split version of the sound-slide programme with

review questions and answers at the end of the programme. - i

5.2.3 Measuring Devices

The evaluation test and the questionnaire were especial-

ly designed for use in this project. '

Ny

»
- .
'

The evaluation test was used as pre- and post-tests, the

results of which determined whether or not the hypothésis was .
\ N i - > [
_ to be'rejected. ¢ ' ' - o ;

This test was composed of 23 multiple choice items and

.

two Likert-scale items, those were:

Question: Do you think there is much in common between

L

the methods for the control of machines ‘&nd

L

“ those for the control of people in an orga-

nization? . . ’
¥
. ' Answer: Nothing in common —~ — =~ — — much in common.
Question: Are you interested in reading books and arti@lqs

on cybernetic approaches to managemed%?
Answer: Not at all

_—— Géry highly.

. . . R r—— =T e
B R < C i % Y XREEEE 37 ¢
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‘.' The’ quéstionnaire, consisting of 20 semantic d1fferent1al

items, was used to measure the ‘learner's attitude towards the

_ programme soO that improvement cdﬁld be made therefrom.

5.2.4 Results of the Evaluation Test

The data collected were coded and analyzed by computer,
usxng t-test to compare the means of the pre-and ﬁOSt tests,

to determine the probablllty that the difference between them

‘

is- a real difference rather than a chan:i~di§ference (fopham,‘

1973; Tuckman, 1972). The following results were found at

p < .05.

g9 mmnameinn

TABLE 3

Table of Mean Scores on Tests -

(Educational Technology Student Group)

. " Standard ¥ L
Test .| = Mean Deviation t at
pretest - 13.11 2.85
LT ‘ .o
post test " 19.61 2,91 12.60 |} .27

An item by item analysis using t-test was also carried
out and gain 'scores for every single item were also cdalculated - 7 °

to ﬁlnd out which part of the programﬁe the student learned

-

Ga{t;score, which was a ratic of actugl gain by possible
gain were“calculated using the following ;ormulp:.

posttest score - pretest score

gain store = ,,, percent - pretest score

Where pretest and ‘posttest scores were class correct

answers, and 100 percent was highest gain score expected.

°

.
. . . [ I Y
wy . Vi . P - TR Py . " e ————e e T
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(Gale, 1975; McGuigan & Peters, 1964). A complete table can
2

be found in Appendix D. iA@ shown on this table, students. - .

gained least in the following questions:

- question 7 on Ashby's law of requisite variety, b

- question 16 on Beer's suggestion to use cybernetics

A
~

to find way to contain disorder, :
i ) . ' . . N i . [} - b
- question 18 oJ the way they think ef*a good organiza-

tibn' ' ‘a ' - ' !

, P ’ . i
° ' . - question 19 on feedback mechanism,

- and question 24 6£ what they think qbqutitﬁe relation-
: shi§ betweég cantrol of machines and contreol of people : 1 _
as an orgaAization.- .

The parts of the programme related to:these guestions Qene
revised. Some information were simplified or remo§ed. More .
explanation an§ more examples were added. " The wording of~§?e
¥ ‘ questions wastISO'modifigd to make it clearer to students. t
Two more ques&ions were also added to make the‘evaldation

-

test capable of checking if the related objectives have been

/

achieved. ?hey were questions 11 and 20 (see Appendix C). i

5.2.5 Result of the Evaluation guestionnairé

After the presentation, the evaluation questionnaire was
. ~— v ‘
handed out:- to students togethef*with.the;posttestt It was .

suggested that the students complete the questionnai:gﬁgefor

’

‘doing th7 posttest. The reason was that in this way, the

* students could provide a fresher feedback oh the medium and
they could hopefully have some minute .to refresh before answer-

'ing the posttest.




| was calculated (see table 3 bis).

S
S

The collected data wére analyzed; the percentage of
students who gave favourable answers .to different questions

K (

(range 3 to ' 5) concernlng dlfferent aspects of the programme
, |
It was observed that:
a- fhe homcgeneity of the population is acceptable in’
the sense that 100% students responded tpat they had

. never read the related material béfore. Besideé,' ¢

<
o=,

86% of them answered that they had never or. scarcely
lbeen exposed to cybernetﬁ‘s —~ , A
b- ..The programme was found to be useful by mote than
96% of students. ' T T
c- 93% of students thought that sound-slide is suitable
to convey the information. On; student suggested
that filﬁ would be preferable, one that videotape
Qould be, one that sound only would be and.two that
-p;inted matter would be better. . ) .
N d- 100% of students showcd that the number_of topics

covered were too many.

e- And more than 50% opined that the length of the

/ #‘ progrme{;az too long. o

Based on the data analysis of the formative questionnaire,

4
the content of the programme was revised. Some concepts, such

as ultrastablllty, the varlety ampllfler, were omitted. The
concepts of mechanlsm and of natural law were 51mp11f1edfénd

some more examples were added to make it easier to grasp,

. Purthermore, the programme was split into two sections. They

~

e 27
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TABLE 3 bis ,

ITEM BY ITEM ANALYSIS OF THE QUESTIONNAIRE
\ .

ON THE EDUCATIONAL TECHNOLOGY STUDENT GROUP .
L | ' - ‘ §
QUESTIONS.|  RANGE | MEDIAN ' PERCENTAGE OF RESPONSE o
: RATING . | " FROM 3 TO 5 . |
o2 2-5 | 7 3 ©og2.04 - 1
2 3 - 5f‘ 4 . 92.85% {
3 - 2-5 4 ] 62.148 "
4 1-5 3.5 © 78.57%
5 . 3<5 5 ’ 100.00%
6 ‘1-5 . 78.57% :
7(a) 1-5 4 . 75.00%
7 (b) 2 -5 s ] 78.57% o
8 (a) 15 | .4 ‘ 82.14%
. 8(b) 1-5 .| 3.5 82.14% '
9 3-'5 5 . ‘le 100.00%
10 1-5 | 2,58 ° " 50.00%
11 1 -5 4 89.28% ]
12 2 -5 4 * 92.85% y
13 -5 4 89.28% ‘
14 2 -5 ' 89.28%
*“ﬂ}\KE‘i;’ s 5 96.43%
- 16 - S 1-5 "5 92.86%.
= b '
18 ‘1 "1-4 [ . 1.5 32.14%
19 1 - ; 1 17.85%
20 1 | 1 .00% N
21 . 2-5 4.5 . 92.86% -
. ' - - .
TLEE T TR B T ey FICEOTNEC - S S a—
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can be shown separately or- together with some rest period ‘

< 4

1? between, with the assumption: that it would help facill-
tate learning. After the programme was revised, the evalu-
ation test was‘retised éooordingly. Finally, the test con-.
sisted of 22 multiple'choice items. The two-Linkert—scale

# ‘ -

.items were changed to mhltiple choice to simplify the" L
. . ’ ' i N " M

procedure of scoring. Among these test-items, 7 items re—,f

, - P!
lated to the content of the first section of the programme

~
”

-

made up . posttest 1, the rest posttest 2.
&
The programme and the ‘tests were exposed then.tg 58
\
management students at Concordia Unlversity in 1978 for final

. . o "
' ‘evaluation i/ge chapter 6). _ . R

-
‘5' % Oy Ay T
“}.; ’*"}‘ J}} 3 ‘:-;’ "




: ’ BN CHAPTER VI

FINAL EVALUATION o ‘ \ R

. ‘ 1

°

The followlng factors will be specified in thxs chapter-

r

- Subjects o ) ’ ’
- Maﬁérisls ! .
ir" - Evaluation devices h " : * ' ) .
- R(search d'es_ign, ' . (,/; ‘ Lo .
' - and variables S . A
. 6.1 Jects Yy 4 JE \ij
‘ " 58 Management students in twa»undergraduate Behavioral .

Management, .classes from Concordia Univerqity were the sub-
A . . . s '
jects for this experiment. ~ 9.

% -
The social classes from which the subjects come, and

their IQ scores were notfavailablew but as for fqimative social

+ evaluation population’ éﬁey can be assumed to be of middle e
and upper IQ score clajses. Formatlve questionnaire was

also admlnxstered to control for the homogene y of the popu-

1

lation in xegard to their exposure to the materi covered

-

in the programme . ‘ ' - s
- ! ° . . .
. 6.2 Materlals : : ;' o L. 9. B

3 4 <

The materlals used for this flnal evaluatlon were the
30 mlnnte 1ength split ve4fion of the sound-slxde programme.

It was composed of two sectlons of 15 mlnutes each. . Each

°

'sectlon dealt w1th two T\fn cibernetlc concepts. At the end

- of each section, bhere were review .questions and answers which v

P : { .
/

. © _ were about‘six.minutes.long.- ' ‘ N

i
"
{
|




N /‘\\7/ * ' A -
: ., To make it easier for uairs, esgedially;self-paeed
eaiyers _an 1ntroduct10n guide has also been constgucted,

c%gtaining behavioral oﬁ?ectives, target populatlon, method

'

. of presentatzon, and muyéiple ch01ge questions and answers

.. . for reference. These questions were -part of-the evaluation
+ - L ] ., v

S S S T
° test of this rasearch. V. '

. - LI

ok ] However; during the’eyaluation, because the material was .°

. .% pngehted to intact .classes (i.e. group paced), and because a

[§

J Y procedural briefing on’tie behaV1oral objectlve was glven by

L

. L}
e PP [

the desxgner who Elstrlbuted the tests, the 1nstruction guide

" was not used in the experlment. The instruction guide can
. . ’ ‘ - ) . : » 3
be found in Appendix A. * - o

%) s

- .. 6.3 Evaluation Devices . B S U
- A} " o B N .

. . . V » 4 -
- The evaluatigh devices used: for summative purposes were
thé‘questloﬂhalre q@? the evaiuatlon test rev1sed accordlngly

\ to,the revisién of.ﬂbe content of the ﬁ}dgraﬂme. Whlle pre-
™.

~
teet was admlnlstered to students as a single teét, posttest

+

'/‘\ was dlvyded lnto two Posttest 1 and ppsttest 2, correspond-

‘x\ ~ ing to sectlon ,one and seqtlon two of the rev1sed programme,

. ¢ Lo
"' respectively. o,

"« Evalyation pre- and post-tests were made up of multiple’

-

c“oice questions. As has been said, the results of such tests

‘would determine.whether or not the hypothesis was to be re?“

jected. ' ‘ ' . -0

<&

o~ : . ‘ ~

AN ,,,z’ . Yo
* "The aim of the &est was not to compare students to one

E . > ©

\

\ . another. . Rather, it was to see if the programme works, toere—

fore, reiiability=§falyses ;ﬂg not reported as they are not .
- - ’ . .. )

s° e . ’ ) . .
Y | o ' ®
= , . L v 5
. ' -
e \ -

»e
N
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_applicable to crlterlon ltems.

o
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: The questxonnalre was used to dete mlggdthe 1earng§"s
apprecia&ion of the programme, it wes also used’ to see if .
correctloﬁ made was in the correct direction. It was admi~

nistered after the learner viewed sectioﬂ 2 of the programme

and before the posttest 2. Students, took about 10 mlnutes €

to complete this evaluation questionnalre. A copy of it can L\\N_

be found in. Appendlx B. a “

4

6.4 Research Des;gn

It had been proposed that Post-Test-Only control group
method of evaluation be used.' However, it was changed to

Separate-Sample—Pretest—Poettést Design, because, as mentioned

".in'3.3 (gonstraints), the popglation in the different intact

¢lasses were too small to be divided into control and treat-

" ment groups. " Even if the whole population could have been

‘arranged to be available at the same time to mgke up a larger

group, the designer would not have been allowed to mix them
up and split them randomly into two groups.
This Separate-Sample-Pretest-Posttest~Design can be

diagrammeq as follows:
,01;(02, . o - 5
— .03\xo4‘ - - A :

' Where 0, stands for the Pretest administered to group 1
0, stands for the Posttest admiistered to group 1

0, stands for the Pretest ;aministe;éd to group 2
od.spands for the Posttégg administered to group 2

-~ X stands for tﬁg presentation of the programme.

o
s

SR |
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‘part of the programme aFd then posttest 2 ;ﬁk administered.

. 6.5 The Variables C . L

4

-~

The influence@of pretest oﬁ posttest scores has been

I

discussed (Tuckman, 1972). \ - L

~ 2 N
To attempt to control for its effects, the designer has

!

shuffled the order of appeérance of the items in the test as

well' as the order of multiple choice answers.for each queétiOn.
Furthermore, ip aﬁ attempt to minimize the magnitude 6f

the pretest effect on bosttest and of maturation, two differ- -

ent tactics haqqﬁbeen used in the following two 'steps of the

procedure:

° /

Step 1: The,preﬁest was administered to both groups.

Pl

Then the fifst.sec;iOn of the programme was shown to them.

Q&ter viewggg it, they did the posttest 1. related to the con-

‘tent of this section. (;

~

Step 2: After one week, both"grouPS‘viewed the'gecond
* - ! ln»l
The delay of the éosttest 2 one week ﬁfte; doing  the
pretest will Bbpefuliy control for the threat of single
testing effect. Besidesr different procedure for administer-
ing the tests together with the repetition of the One-Group-

Pretest-Posttest Design can make it possible to control for
. "/

n

"
history. ( Tuckman, 1972). . /j

The variables were as follows:

a) Independent variables:

v

The sound-slide programme.

1 *

b)=Dependent variables: ~ . ‘ .

‘ - student's scores on posttest. %
- student's feedback (answers in questionnaire) on the

-

L

}
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sound~slide programme's production variables.

c) Control variables:

'~ The length ofI;he treatment. o

- Previous. background in cybernetics.

]
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CHAPTER VII s . . \

k o » i = N \
' RESULTS :

§
‘7TRis chapter reports the data obtained and the results i

of the data analysis.

7.1 Data Analysis of the Evaluation Test .

» The most general results are 'given in table 4.
. 0 :

’

N TABLE 4

GAIN SCORES FOR THE WHOLE POPULATION

OF 58 MANAGEMENT STUDENTS = s S

"

TEST ' MEAN GAIN SCORE . .
Pretest A /71 3.00
Posttest 1 (immediate) "] 641, 0.85 :
. Pretest B o 7.71
Posttest 2 (delayed 1 week) 12.80 0.70

IO

l. Pretest A consists of 7 gquestions: 1, 4, 11, 15, 16,

19, and 20, corresponding to the 7 i s of the -
- posttest'l. ’ *‘/;em
\ : . , o .
- 2. Pretest?? consists of 15 questions: 2, 3, 5, 6, 7,

8' 9’ 10,—'12' 13]'14, 17' 18" 21' and 22, corres-
ponding to the 15 items of the posttest 2.

.

3. Both pretest A and pretest B made up the pretest, ,
which was administered t¢ the students in the begin-
ning of session 1 hefore viewing the programme.

.
~ .y S . ‘L.
- . . S

b o S e ¢ s Sl m AP
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pue to the small sample size, a t-test has been ﬁsed
1 N
to compare the means of {he tests to determine whether
' there was a statistically significant change in the students

performance. The following results were observed (table 5):

TABLE 5

TABLE OF MEAN SCORES FQR TWO o
MANAGEMENT STUDENT GROUPS

; STANDARD
GROUP TEST MEAN DEVIATION ¢ af
GROUP\l i
Se%sibn 1 Pretest A 3.19 1.11
Posttest 1 . .
J o (immediate) 6.42 .67 12.98¢ 30
Session 2 e Pretest B 7.84 1.67
Posttest 2
{delayed one ‘
week) 12.74 1.63 18.59 | 30
GROUP 2 )
Session 1 Pretest 2 2.81 1.21
Posttest 1 . ‘ .
' (immediate) 6.4} v .69 14.60:1 26
Session 2 Pretest B 7.59 1.47
Posttest 2 .
{(delayed one °
week) +12.85 1.54 12.26 ] 26
N \ ! )

1. P ¢ .05
2. Pretest A and Pretest B: See footnote of Table 4.

An item by item analysis using a t-test was also carried
r

. ‘ ]
out, and gain scores for every single item were also calcula-,

-

ted (see paée 27 for the formula).
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L

Completelkablés can be found in appgndices E ané F.

The reéu;ts iﬁdipated that students in bothiéroups.
showed a significant‘&éin in knowledge..

The gain score was 1.00 (maximup’poésible) for the
questiogs on_the definitioﬁ of mechanism‘(question 1), of
behavior of a syétem {question 6), o§_metas§stem (question
16) ,- of model (question 18), and of féedback (questidn 19)
in both groups. \

'For question 13 on the difference between iéomorphism
.00 in group 1 and *293 in group 2.

‘ The question on the difference between positive feedback
and negativé feedback acquired a gain score of .81 in
group 1 and .74 in group 2 (question 15). '

I£ was also obsérved that no stuﬁents in either group .
could state the Ashby s law of requlslte varlety before
v1ew1ng the programme. %pme students apswerégd"don t know
it", "I have no ided", one even asked "who is Ashby?".
However, al% of themlrespénded cofrectly on the posttest

(question 11).

Referring to thé same tables (appendices E and F)}'we

P

.can also see that a modest gain score was found for questions

0

4, 7, 14 and 22. _
They were .28 (in group 1) and .47 (in group 2) for
question 4 on the cat who corrects his bgiance in gﬁ un-

balanced situatioﬁ?\.34 (in-group 1) and .50 {in group 2)

. for questlon 7 on the way ‘one thlnks of a human body as a

"4

syStem; .44 (in group 1) andv”13.(1n group 2Y) for question
v .
- \ . ' ) . ‘ .
ST omgTT Y M R AP TATIN S e uy
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40 :
14 about the way one thinks of a good organization; and .24 - oy
in both groups for questiOn‘zz on the methéds of control of
machings and those for the c¢ontrol "'of people in an organiza-
tion.

. o
0 7.2 Data Analysis of the Evaluation Questionnaire

t o

- The evaluation questionnaire was §dministered after the :
students' bieﬁing the programme and before their aéing the o
posfteqt 2 to see if the programme had been improved.

“?he collected data'were anglysed; the percentage of
‘students who gave favourable answers to different questions
(from range-3 to range 5) concerning different\aspectszof

the prog£amme was calculated (see tables 6 and 7):

The two tables 6 and 7 .indicate that:

a) As 100% students in both groups answered that they

had never read the related material (question 20),
éfg about 95% of students in both groups answered
%hat they had never or écaréely been exposed to
2 . cypernetics before (quéstion 19), the populatibn

@ could be considered homogeneous.

b) qoré&thanﬂ96% of students in both groups considered

- that the programme.was useful (question 21).
. ° K '
¢) - Since the designer intended to investigate if sound-
,’ 'slide is suitable to cénvey the message, one question

.
T

on the suitability'of sour®-slide as a medium waé
asked (question 16). More than 90%.0f students in '
both groubs responded favourably to this guestion.

Two students suggested that f%}m would be easier to

N [l
V ¢
| .

~F T e T ARG BRI ) £ T
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i
B - follow, one that printed matter wéuld be, and

one that conventional lecture would be better.
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TABLE 6

- ITEM BY ITEM ANALYSIS OF THE ;SALUATION QUESTIONNAIRE

Yy,

'

ON THE MANAGEMENT 'STUDENT GROUP I..

—

il
RS 3

L e e

4

MEDIAN

QuestIoNs | maneE | ERE | ks to s W

1- 1-5 3 84%

2 - 2-5 4.5 100%

3 2-5 4 90%

4 i‘ 5 4.5' 99%

> 3-5 3 863

67 - 2 -5 4 93% .

7 2-5 3,5 ° 80%

8’ -1 -5 4 94%

S 3-5 4.5 98%
10 1-5 4.5 95% ‘\‘
11 2 -5 4 ‘878
12 : 2 5“ 4 . 908
i3 "2 -5 4.5 92% ‘
14- 2-5 5 100%

15 1-5 4.5 98%
16' 1l -5 4.5 91%
18- 1-4 . 4: 5 91%
19 1-5 1 "04s
20 1 17 ' ‘00%
21 2-5 4

~

e
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TABLE 7

ITEM BY ITEM ANALYSIS OF THE EVALUATION QUESTIONNAIRE

ON THE MANAGEMENT STUDENT GROUP 2

QUESTIONS RANGE 2§;£:§ | “gggﬁnggﬁgg gFTgESPONSE
1 2-5 3.5 " 85% |
2 '3-5 4 1008
3 “1-5| - 45 863 :
-4 2-5 E 98% '
5 1~ 5 3 ‘' 93s
6 2-5 4.5 993
. 1= 4 ST S
8 2-5 4.5 89%
9. \2-5 4.5 _ gg¥
10 2-5 5 984 |
1 1-5 4 85%
12 2-5 4.5 95%
13 .1-5 5 95%
4. 3-5 5 .100%
15 2-5 5 98%
v 16 "1-5 4.5 92%
18 » 1-5| 4.5 . 958 |
19 1-4 1 T oes - ; P
20 b 1 " oos “ u{
- 21 2-5 4.5 . 97%
. /
, .
ko
) \
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of them found the programme interesting .and beneficial.

of the presentaé%oﬁ.
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'CHAPTER VIII

DISCUSSION AND CONCLUSION

*

. -~

In this chapter, the results of the evaluation‘tesi' S:’
and the evaluation questlo;;alre WLll be dlscussed and some
conclusxons‘W1ll be made.
8.1 Discussion:

8.1.1 The. Evaluatlon Test , : ‘

’/The results of the data analysis revealed that 85% of %

students in both groups exhibited hlgh,galns, and almost all

Iﬁ éeneral, the gain scores were hiéher in questions
closely related to the content of the programme i.e. in
questlons where the students were asked to define and to
discriminate the main cybernetic concepts, and to state the
law of requisite variety (questions 1, 3, 6, 8, 10, il, 12,‘
15, 17, 18, and 19). | . '
| More students’' answered correctly to questions about the

parts of the programme which are either, illustrated with

examples, or presented with simplified -visual illustrations <
ﬁsing symbols and lines (questions 1, 3, 6, 12,‘16, and 19),
especially, where humOurJQas added to visual cue (qgestions‘
3, 6, and 11).

Besides, it was also found that the queetions for which
the gain scores were high’were Ehose related toléhe infor- .

A

mation included in the review question and answer sections

|
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¢
The students did not answer well those questions ‘which

fequire some inference from the knowledge acquired (questions

-
e

"2, 4, 7, 14, and 22) as well as the question related to ’
those parts of the programme where the above techniques were

- not applied rigorously (question 20).

The modest. gain score for these questions was predigt- ' ' 1

able, as these questions were not intended to bear on the

¢

content of the programme . Rather, the intention was to find

'out whether -or not any change occurred in the students' way i
of thinking of cybernetics as apélied to problem solving. '

The intention was not to measure directly.the obj%ctrvés;

but to give eventual indiéations for fhe,désignigg of the

successive modules. '

_The preceeding discussion was based on gain scores.,
By studying. the data analysis ﬁsing‘t-test to compareathe

means of pretest and posttest (appeﬁ&ices E and F), it was

obgerved that except for questions 4 and 7, where the

< t-~values were low for both groups, and*for question 2 and

14, where the t-values were low for group 2, there was a A

significant change in the knowledge of basic cybernetic
concepts apglicab;ght:;gggagement. Referring back to table

4 (pgge 37) we see that the gain score for immediate post-

s

test 1 (85%)kwas higher than ‘that of th delayed posttest-2_ -
(76%). This agreeé with the finding of J. Luiten, W. Ames, .
" .and G. Aékefhon thabq'tﬁe average advance organizer study
- . shows a small, but facilitative' effect on learning and

retention” (1980, p. 217). However, a gain score of 70%

1]
H

’
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was engigh to .indicate that the students learned from the
programmg. In,other‘worgs, the hypotgeSLs "the programme
xand the pretest will result in a change in the'kngwledge
of cybernetic‘concepté applicab}exﬁé‘management as measured

by a criterion boéttest" cannot be rejected. -

'8.1.2 The Evaluation Questionnaire °

Somé students who viewed the programme reported as its

wéak poiﬁts ‘the following°

- "“Information is hard to follow at some points durlng

o the pre sentation”. "

%

- - "Too much theory or;entétioh"u

N\

- "It is too choppy. A film would be smoother, eesier
2 )(\‘ N ) ‘
However, the ‘results of the evaluation questlonnalre

Ve 4
to follow". -

1ndlcated that students in both groups found the productlon
. variables of the programme (length, quality of visuals and

B ] .
sound, ma;ching of visuals and sound) appropriate.

8.1.3 The Split Version Vs the’Noﬁ-Sg;it Version

®

Referrlng to Appendlx G, we see that in general, galn
scores on the f1na1 evaluation test {gives to the management
groups) were higher than tﬁg:e on the formative evaluation \
test (giveputo the educational group).. Especially, in items ‘
1, 10, 11, 12, 15, 18, and 19 (numbered as for the final
evaluation test)'both‘management groups aéqui;ed gain scores

almost tw1ce as high as those acquired by the educational one.

~ This indicates that the split version of the programme produ-

- ced more learning than the non—spllt versian. 4

whadpaTeg by
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Due to the fact ‘that the sample gopulatlon was drawn
from di?ienent disciplxne€ and different course 1evel, it

is possible ‘that the results can he generalized as indlcatlng

u

" that the prqbramme could be used to 1nt§Pduce cybernetlc I

concepts as underly;ng piinc;ples 1n management or both

*
-

undergraduate and.graduate un;verslty students.

! Méreover, it could ‘be 1nferred from the results that

sound-slide is suitable paedagoglcally and budgetariiy as

a medium ioruﬁhe presentation of the topic under consfdera™

-

tion.
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. APPENDIX A ) .
-+~ ' ’ ‘ ’

INSTRUCTION GUIDE (AS USED) " : ;

Y ° ’

. - . .
I- "An Introduction to Cybern&fiﬁ thinking in Management” .
N - % . . - R\ \, 5 g
is a set of 120 2" X 2" colour slides with the#nar ati6ﬁ‘\~<;)»;4

J

on cassette in two parts of 15 minutes each. - ;
: = |
. ’ i
"\A ?’ ' . ) 0
II- Objectives: , T, -
'Aftér viewing this programme, the learner would be able /

. /oA ,
- ~to_define mechanism, feedback, metasystem, model,

’ . ‘

El

behavior, homeostasis,

-to describe the effects of.feedback mechanism,
~to differentiate "positive"” feedback from "negative” .
feedback, "isomorphic” model from "homomorphic" model,

-to state the law of "requisite variety”.
Sy ( . ‘ ' ) S ' ' )
III- Audiences: . o o .

1- Those &ho are interested in cybernetic concepts applied

|

to manaéément, .‘
mz-'University students. . )
’

No'backgrdund required.
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Iv- éuggestions for group and individual uses:

’

l1- For group use: : . ) - A

. B . - ) ,
It is suggested that the programme be ‘stopped after | :
each section for disqussion of the concepts just -
P ’
covered. This will give learners a period for assi-

milation. The list of questions offered does not
\\ ' pretend to exhaust all possible problems. .

\

2- Por individual use:

Each section)termindtes with some review questions,

! ‘ ltry to answer them brigfly in the pause reserved. |

\
After each section, complete the final test questions.
~ J
Test items are listed at the end of this guide.
L4 R .
Correct answers are also offered. Check your answers

-

§ \ . : against them and review the material for each item — .
. (
. N i ' M ' &

A you have -missed.

V- Test items: (see appendix C)

T ' . S .
.

' VI- Correct answers:

w

~

P S . (Do not attempt to see this page before answering all

Ey ’ 2 questions) .
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~ ‘ APPENDIX B

. FORMATIVE EVALUATION SECTION ’

\ ‘ .
In the following pages, we have listed a series of

deéc ipsive scales. Based on the presentatioh, Qé wouid like
you to place a check mark in tpe space "in each item that best
describes héw you feel about the programme. .
Here is how you use the scales. )

If you feel that the programme is very c;oself relaéed

- to one end of the scale, you would place your check mark as

follows:
Strong X - ' . Weak
. ' or
& I
Strong ) X Weak,

If you feel that the programme is slightly related to

one end as opposed to the other end (but not really neutral),
Y [
you would place your check mark as follows:

\

Strong . X Weak

or
\

Strong X Weak

If you consider the programme to be neutral on a scale,

you would place your check mark in the middle space of that

scale: ' o .

. Good X Bad

v

Please make each item a separate’ and independent judge-

ment. Thank you for your cooperation in this study.

%,

TN S oo,

. iy
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1) Does this programme meet yourggbjeéiives?

~—

,ﬁot at all \ . . Perfectly

If NOT, please specify the reason and your objectives

here: . s
y | »
2) Information is: - !
Poorx * . Excellent
3) Is the information clear?
Clear - Obscure ‘
- . - ’ // w
If NOTy please specify the unclear part:
4) 1Is the sequence easy to follow? & —
Difficult Easy - -
! . [
54/>Is the number of topics covered appropriate?
" Too few Y ' Too many
1f TOO MANY, what could be deleted?
6) Ié_the emphasis éiven to the topics appropriate?
Appropriate : Inappropriate ot
_— \
7)° Are test items easy? » ' ‘
. . \ R - P
Easy ' ' Difficult
8) Are test items ambiguous? \
* Ambiguous . ‘ Clear
9) How is the relationship of the test items to text? -
Llose ‘ 2 No relatiohship

& ' -
Please specify No Relationship Items, if any.

—
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"10)

11)

123

13)

14)

15)

16).

1 17)

18)

19)

53

way

Is the length of the programme reasonable?
Co " 'S

Reasonable . e ' Unreasanable -.

If Unreasonable, plgase specify if it is Too Short or

Too Long: A}

The programme is:

Boring . Interesting
LY A . ¢
The quality 9f fhe graphics use4 is: *
C ‘ " , ) .
Poor . A Excellent
- a
The sound is:
Excellent Iy ' ' " Poor
Does the audio match the visual? a
Perfectly ‘'Weakly
You paid aftention to the programme:
Frequently" 7 , Scarcely
\
‘Do you think ,sound-slides' is suitable for this presen-
- ' ‘.
tation? ' f .
Unsuitéable . - Suitable

If Unsuitable, please recommend another medium:
What faculty are you in? -

Have you been exposed to ﬁénage&eﬁt theory before?

Never . i ' Many times

Have you been exposed to Cybernetics before?.

0

Frequently ' , Never

4 T -

i SRS
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20) Have you studied or read "Management in 'Cyblnfetic .

54 . : \ ' E]

Terms” by Stafford Beer? - . ‘ - . V.

Carefully . ‘ ' Never

21) Does this programme help you know more about Cyberﬁetics

Not at all Very much

‘
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APPENDIX C

\ M s

. EVALUATION - TEST

For the following multlple choice questions, please-

s = e e et

select the’ statement that appears to you to be the most

. o '

sultable,answer, , .
*1) Definition of Mechanisms of a system: . :

a) The elementary componerts of a system.

L4

’ b) The elementary components that can function bydthemJ
selves dccording to a.certain rule. , .

"¢) The structures of the system, together with the rules .

governing thelr behaV1our. ’

s ,
d) The channels of communication between various compo-
. w

’
.

¥

.neﬁts of a systemn,
2) In this compiex world of modern business and government, ‘

there is a grewing need for skills to soive managerial \ . )

@

<

problems. DO'you think of this as: , e .

a) A need for applying mathematlcs to management to help

handle complex situations? s

I

b) A need ,to develop a science of management that will
, 5 © S “™'serve as underlying structure to %?e profession of .
management? ‘ Y ‘ ‘ |

c) A need for more managers with better intuitive judge-.

t

]

&

: .

f - ‘ment?
| . )

t

1]

; ;: ' d) A need for more managers with practical experience7

- é ‘_. . 3) The followmng is true about homomorphic and-iﬂamnmhh:nndelf
i a) They mean the same thipg. S ’
B - - b) quomorphics are models useful to the designer , ' ’

s

isomorphics are not. _?




e
3

.c) Homomérphics are éimplified to represen§~ only the
es;entlal varletles, isomorphics match every varlety N
- SN ' of the real thing. i , B I
. o d) »None of the above. . . N : , /
%4) A cat walking on the roof senses that he may fall,
corrects his balance and keepgs on walking erect. Do yhou
think of this als: ' |

M ‘) Y N n.
a) The cat .being of itself a stable creature?

. ' h b) The cat hating to fall, so he proceeds careftfllyz E }
: : B E c) The Eat being a self-regulatory mecha'mi'sm?
: ‘ d) The off-balance sen)sation 5eing fed-back, \enables !
; . ' - thef cat to adjust pYos:.tlon accordlngly? v ﬂ
f\ . 5)" The followmg is not true about model:
, N " a) It is a fac-simile of the system. ﬁ ' '
i ‘b) It is aﬁ instrument to help man easier 'aclzéess t;:> the
. comprehensién of his system. ) o
c) There can be several different deels réﬁresenting
the same system.’ - J
) » " e 4) ".l‘he‘ most common technique to plana mo_de_lq is bLogk-
: diagram. | \ |

- V -

j ' 6) Definition of behavior of the system:

! ; ' ) a)‘ Its degree of stability.

. ..
b) The time it takes to reach equlllbrlum.
{ : c) The value of the variables of :mterest , once the

system has' reached final equilibrium. ' I \

L] . . .
v d) -The way the variables of interest vary, when the ‘(

. o .,

system receives perturbations, foreseen or unforeseen, - .
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A
] :
> 7) You think of th® human body as: =

E .
LI e P, Sy

a) A set of separate sub-systems with some degree of

autonomy (a sore foot does not affect vision).

b) An integrated whole which is made up of various
sub-systems but is wei}~coord1nated to serve a
common purpose (to sustain life and reproductlon)

c) . A set of sub-systems very closely related (blood

¢

, troubles affect digestion, vision, breathing, and A"
- other body functions). '
d) . A‘sgt}gﬁ separate sub-systems interacting Qn'One

anot%ér (without viéion, feet cannot walk).

8) The ﬁaﬁager makes use of his model to:
a) 'Calculate or éredict the system's present 5ehavior.
b) Predict future bepavior under varioﬁs perturbations.
c) Fin&?qpys to keep his systeﬁ under control in view of

N — Lve]
future perturbatdions.

.
©’ ) All of the above.
9) ~Which is most important for good management?
a) Discipline and punctuality. “ '
b) Consistency in rules- and decisions.
o ) c) Aéprépriate communication and féedbagk.
a) Resourcetulnéss of the manager. - |

. . \
. 10) In view of this present situation of human global affairs,

affoxd Beer proposes that the task of management must be:
C L ‘a) To p ict those changes and find ways to get along

[} v ’ With them. //‘

B R L R L R <

b) ’&b_attempt to revise aoﬁe existing mechanisms in - . .

. ' .
.o P

WA iy, ¥ S T %whﬂﬂ ﬁ@“ T R




13)

.14)

c)

d)

State Ashby's Law of Requisite Variety. - ’ ) ]

For management systems, the model form most'commpnly

used is the block-diagram, composed of boxes and lines,/ : o

a)

v | ’ ~
Do you like tolﬁﬂgnk of a good organization as:

a)

b)

order to avoid the impending loss of coptrol.

’ ) . .
To create new policies to enable mankind to survive

58 - o 1.

’ — L

’

e e e . e e e ke

in spite of the crises, since they are unavoidable.

To work at metasystemic level to f;nd'ways to contain
‘ \
the forthcoming explosive crises.

3
Ll

%
where: o
a) Boxés represent varieties, lines represént controiﬂ _ !
p) Boxes répreseht control, lines represent activities.
"c) Boxes represent activities, lines represent communi-
cation and infdérmation. o . .
, A s
Boxes represent information, lines represent activi- -
ties and control. . | ‘ ‘ .
Do you. think of Cyberne%ics as: ' . L
.a) Obscure or illusory?
"b)." A helpful way of seeing'thingb?
c) A collectioﬁ of mathematical tools? S ' ,w
d) A religion? . ' « . .

A train, in which the force needed to move forward .

comes from its head, the locomotive?

= q

-
A set of sub-groups related to. one another according
to d.givep structure, with orders flowing from the

top down the line to the lowest level, and information

*
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feedback flowing in the opposité direcgioq?

o A i

. c€) ~A*set of sub-groups working together undef‘phe

command and'controliof the head man in order to achieve

s

é‘given goal?
d) A set of sub-groups interlocked togéthér by flows of
information, personnel, money, equipment, and as a_ . L

whole, “aiming at achieving a specific goal?
. *15) Feedback can be positive or negative. ?he-followihg! i i
v ‘. N - P o J’
h ] ,

is' true: , ‘ : .

a) ‘Negative feedback generates target-seeking agtion,

v

positive feedback causes the 'system to.learn from

~
1
]

» . M .

its past experience.

b) Both kinds of feedback gcause the system to have

r e o £ POEFRA o Ty o

v . target¥seeking action.
c) . Both kinds of feedback cause the system to diverge

T S . from its initial condition.
- . - O.
\Av~¢\\v ' d) © In management, positive feedback always capses . .
. . )

€.

undesirable effects.

e

*16)l"Metasystem" refers to:

a) A systemqnot clearly definable, thus unmanageable.
b) A system involving elements: beyond human understand-
ing, thus unmanageable. B ,
2

c) An over7omplicated system with too much infbrmation,

\\:izz/dif{iculﬁ to manage.
da) ‘gtem over-and—-above the system itself, and betterA

= :?hformbd} thus implying a different kind of languigé
L AN “?" o

e | h' ' and different of ldgic.

LT S

i i
» !
e , , . .
‘ﬁ}{f\\i b . o .. S - " £
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L

17)

18) |

A\

[

*19)

; 60\ S .
Sepron - ' . )

Today's world is at the brink of exploding criseé:

. Overpopulatién, pollutioﬁ, inflation, threat of nuclear

L it
BT 52

, b) Inpyt dompared to a given reference. : .

l0 '
war, to mentlon but a few. The managerial solution to

this situatlon is to:

a) Predict those changes and-find wﬁys to get along

N

with them. .
i
b) Revise some existing mechgﬁisms in order to aveid
the impending loss of control." . ' ‘ @

c) Invent the future and work at metasystémic level to

-

o . .
find ways to contain the forthcoming -explosive crises.

d) Try to adapt to the circumstances as they haépen.
Definition of a'modéléa =
a) A faithful ;epéesgntatieﬁ of thé system itsélf in
every detail T ” ’ - |

b) A m@thematlcal, or graphlcal, or literary descrip-

tion of the .system r%presenting all communication

?gﬂnpels. ‘ , . N "

c) A formal account of the system, identifying how it

works and representipg all variables pf‘interest.

o

‘ ”
d) A rqprésentation of the system,; general enough, so

the reader does not get lost in detail.
L Y

The most important mechanism in Cybernetics is Feedback,
s .

'which ip: S _ .

a) Output compared to input. ’ .o . N

c) Output cgmppreé to a given reference.
X)) 'Theﬂview we take of the output and we bring back to

y !

TR QN . 5, S - - ﬁ:ﬂMw N
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b )

x

those elenants of the systen which govern the nature

of t&me output: d , .
#%20) The maintenance of human body temperature involves:
T a) ﬂegative feedback? - SN :
£ ¢
. b) ‘Positive feedback? .
21) . Ade you interested in reading books and articles on
cybernetic gpp’.i":oacﬁes to management? . ' _
dat . _ n . %
na) Highly. . e ‘ ’ . S
b) Not at arl. ’ T o
c) Undecided. . SRR
v 4)  Somewhat. . _ -
22,) Do y‘ou think there is much in common between the -
E - ‘methods for the control‘ of mach:l.nes and those for the 7
. econtrol of people in an organization? - ¢
. 4 , §
<. .
. a)h No'. . o
b) Yes. o
VAR ' . ’ y
¢ ; ) L >
. . ’ ~ 1 IS < ¢
. o, , ‘ /
' ] * .
. S ! ’ o . .
3 ! R *
R S a
“: . > . v
" N . . {
' ' ;~¥‘ '. \
. L e
. : ' ‘ ' .,
:-D e I . A .
All items with * bolongho Posttest 1.
S \ o i
o g
’ - . /'_- ! v - N .




ITEM BY ITEM ANALYSIS OF THE EVALUATION TEST ON THE EDUCA-
) - 7 .
TIONAL TECHNOLOGY STUDENT GROUP, USING t-TEST WITH SIGNI-

FICANCE LEVEL p < .05 AND DEGREE OF FREEDOM df =.27

ITE@ 'TEST | MEAN | o t VALUE| GAIN SCORE .
' ] . .
o | p?g. .46 | .50 )
post .78 | .41 3.10 .57
i 2 | pre 57 | .50
 post | ..82 | .39 2.55. .58 ; |
"3 | pre 14 | .35 . c T y
. post | .50-| .50 | + 3.04 .44 '
i pre .42 .50 | -
~, | post 78 | .41 3.38 63
5 Y pre .42 .50 : .
‘ . post .89 .31 4.83 .81
.6 pre .28 .46 r\ , y .*
 post 64 ) 48y 3.04 50
7. pre .35 .48 .
post .53 | .50 1.72 .28 :
89 | pre- |78 | a1 3 '
. . post | .96 | .18 198 | < .83
9 . S‘px:eT - .2 44 -0 ’ Y
. | post | 64 M8 [ 3.66 .52 2
.10 | dre .35.4] .48 3 B
o post. .67, 47 ‘~;;57‘ . i.sqa . °
— {i - ' e
| T ' ¢
-, N
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*' APPENDIX D _(CONTINUED) ’
_ITEM BY. ITEM ANALYSIS OF THE EVALUATION TEST ON THE EDUCA-
" ~TIONAL TECHNOLOGY STUDENT GROUP, USING t-TEST WITH SIGNI-
n & ’ - A - . -
‘ ) FICANCE LEVEL p < .05 AND DEGREE OF FREEDOM df = 27
e . - s Lo . . P .
" —
. ]
ITEM TEST |  MEAN. o |t vaLuE

.GAIN SCORE

11 ' pre

= &

]

post .92 .26 6.45

- .89
12 pre | .67 .47

post .92 . | .26 2.26 | ' 78

‘

post .92 .26 3.28 J80

;

;

i . 13 | pre .64 .48 |- ‘
:

; A

f ‘14, . .64 .

; %4 pre: .64 :48
z .

{

. ' post | .92 .26 | 3.28 . .80

\
' b 15 pre .32 .47 .
' Vs o ! . (
1 ' post .75 T .44 3.95 - .63
3 ¢
o . N v «
X 16 . pre .42 .50 LT
P - '
. - .
B R - 1 . .
o et ) . pOBt °.60 049 . 1-30 N .31
. " L o . *
-~
& . »
. .
v o~
- ’ s
u ' b -
. . P
P ¢
L) » o “
r - #
- B o
. . .
v \ .
\ . N ¥ 1
K . . ‘ B
. - +
+ . 4 - . BN AN
’ , X ) . b . . b
- " .
f e . o M K B * N o
N ) . { y - i ‘4'
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" APPENDIX D (CONTINUED)

ITEM BY ITEM ANALYSIS OF THE EVALUATION TEST ON THE EDUCA-

,"  TIONAL TECHNOLOGY STUDENT GROUP, USING t-TEST WITH SIGNI-
FICANCE LEVEL p < .05 AND DEGREE OF FREEDOM df = 27
ITEM" TEST _ MEAN | . o t-VALUE| GAIN SCORE
\ - il
17 pre .67 .47 * , ?
L _post | .78 .41 1.14 | - J33
18\ | pre .60 .49
¢ post .60 .49 .00 .00
CoL " .19 pre .85 .35
. X -
, | post .89 .31 .57 .25
@ . ‘ N R
20  pre :32 .47 .
. post .75 .44 -3.57 .63 .,
21 pre .82 .39 .
\‘ ; post | . .92 .26 1.80 .60
22 pre .78 A1 | o
post | .92 .26 " 1.68 .67
'& '\‘A . . ’
23 T pre 67 .47 g
s - . - : ‘
- ? - ' . pOSt -89 . .3L 2\\07'1 ' .67 A
24 | pre |, .15 .| .44 D .
. v \
mst .82 , .39 1.44 ' 029 .“
25 pre, 67 | .47 \\\' L )
“post | .82 ‘| ,39. 212 | N .44
~ \
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APPENDIX E
ITEM BY ITEM ANALYSIS OF THE TEST ON THE MANAGEMENT STUDENT
GROUP 1, USING t-TEST WITH SIGNIFICANCE LEVEL p< .05 AND

DEGREE OF FREEDOM df = 30 \

/

[P UR,.. S

. ITEM TEST MEAN o t VALUE GAIN SCORE
I . .
: ) ¢
Y S e 1 pre .78 .43
y post 1 | 1.00 .00 296
| 2 pré .68 .47
’} / . wSt 2 ‘84 u37 - 1-98
i 3 '
b, pre .55 .51
% , post 2 .97 .18 4.65
¥
N \ 1 T pre -65, T .49 -
b > N R
| post 1 .74 .45 .28
; ‘5 pre + %39 .49 ' :
~}P . post 2 .81 .40 .69 .
. 6 pre .93 .30
post 2 1fbo .00 1.00
. ' %
. 7 pre 5 ] .46
.\g : )
; post 2 | - g1 .40 1.14 .34 '
! ’ . . ‘
: 8, pre ' .81 .40
post 2 1.00 . .00 2,68 .+ 1.00
( : :
: : » 9 " pre - .78 420 L
. | N 4 | post 2 .90 .30 1.68 .55 .
10 ‘pre .10 .30 ’
. ' . - o . s .
& : post 2 .87 34| 10.14 .85 .
' 11° .| pre .00 .00 | secure mempry
TR - post 1 | 1.00 | 00 | -dump disablea 1.00
. ® - 7“ . t . S N -
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APPENDIX E (CONTINUED)

ITEM BY ITEM ARALYSIS OF THE TEST ON THE MANAGEMENT ‘Sg)ENT

GROUP 1, USING t-TEST WITH SIGNIFICANCE LEVEL p ¢ .05 AND

DEGREE OF FREEDOM df = 30

= ) -t
ITEM TEST MEAN (o4 t VALUE GAIN SCORE
12 pre .77 .!42
post 1.00 .00 .2.95 1.00 °
13 pre .58 .50 -
) post .81 [ .40 2.52 .55
14 pre .48 .51 o
post 1| .46 | - 2.53 .44
y 15 pre .32 .47 - /
“post .87 | " .34 4.89 .81
16 pre- .55 | .51
post 1.00 .00 4.97 1.00
17 pre .19 .40 ”
post .93 .25 9.29 C .91
18 pre .35 | .49
post .97 .18 6.89 .95
19 pre .39 .49 ‘ » 7 \
post .97 | .18 6.44 .95
20 pre .52 | .51 ‘
post .84 4 .37 '3.78 ' .66
21 pre 23| a2
poa‘. » .G:IW.Q .49 3.50

.49
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APPENDIX F

ITEM BY ITEM ANALYSIS OF THE TEST ON THE MANAGEMENT STUDENT

GROUP ?, USING t-TEST WITH SIGNIFICANCE LEVEL p .05 AND

%

DEGREE OF FREEDOM df. = 26 |
ITEM TEST MEAN ‘o |tvaLuE GAIN scpnﬁd
1 pre .99 .50 ‘ ’
v | post 1| 1.00,| .00 _4.23 1.00
2 pre .\74. .45 .
post 2| . .36/) 1.36 .42
3 pre .j; .51 ." |
. post 2| 1.00 | .00 4.91 1.00, .
\:I pre .81 <40 |
post 1 .90 .32 .81 .47
5 pre .30 .46 :
‘ > post 2 .63 | .49 2.79 .47
6 pre .67 .48 .
post 2| 1.00 .00 3.60 1.00 -
7 pre' .78 .42
" post 2| .89 .32 1.36 .50
8 pre -.85 | 0.36 )
post 2| 1.00 10.00 2.13 1.00
9 pre .67. .48 ;;
post 2 | .1.00 .00 "'3.60 1.00.
'lg‘l d;gé:iﬂé“ .18 .40 R
. ) post 2 .96 .19 ©7.98 .95
‘11 pre -0 ' 00, *
post 1 | 1.0° secyre |, mﬁ: 1.00:
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rf* APPENDIX F (CONTINUED) ‘ . . \

° ITEM BY ITEM ANALYSIS OF THE TEST ON THE MANAGEMENT STUDENT

GROUP 2, USING t-TEST WITH SIGNIFICANCE LEVEL p < .05 AND

DEGREE OF FREEDOM df = 26 o | /
i ITEM TEST MEAN | o | t VALUE | GAIN SCORE
. S 12 pre’ | .67 .48
; . ' - /post 2 | 1,00 ,«00 | 3.60 © 1,00
- ; 13 N pre .52 .51 | - .
A | post 2 | .78 .42 2.27 | sac .. 4
14 ' | pre .70 .46 . N
" post 2 .74 .45 .37 ‘ .13 | @
s \ 15 pre .26 47 : / g
o | post1 | a1 a0 [T a5 N L7a ﬁli
| . . w16 | _pre .41 .50/ ° ] %
5 . ‘ i ,post 1 | 1.00 .00 6.15 [  1.0¢ ,
P o 17 | . pre . .15 .36 | , ) T B
N C : | post 2 | 1.00 " oo 12.23 1.00 3
% ' \ f 18 | pre .15 ‘| .36 .
- i o post 2 |¢ .81 | .40 |  7.21. .78.
) 19 | pre .26 as |\
. | post 1| .93 | .27 7.21 .90
s b ) . - '
’ X . pre © .48 .51 \ _ *
o B post 1 | .78 .42 2.53 | .58
b S 21 , pre .44 .51 . S ,
r ‘ e “ poét’%' .74 |- .48 :2,30 1 .54 .
S . TN AN R I
; ¥ E .- .| most2] a4 | .51 . ‘1.73’- ﬁ"~“:24"\, |
e . ) - B ’

’ .
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. APPENDIX G !
, —_— ( | |
" COMPARISON OF GAIN SCORES ON FORMATIVE EVALUATION TEST f
" (NON-SPLIT VERSION) WITH THOSE ON ?INAL.EVAL?§T10N TEST ;
(SPLIT VERSION) ) | |
ITEM NO. ‘ GAIN SCORE e
. .
FINAL
FlﬂéL FORMATIVE ™ crour 1 GROUP 2 FORMATIVEK :
, : \
1 1. 1.:00 1.00 .57
2 21 e .50 .42 .60 L,
3 1 .93 1.00 .89
4 19. .28 lff47 .25
5 10: & ‘.%9 .47 < .50 - : ﬁ
6 | 13 1.00 1.00 .80
.7 17 .34 ‘.50 .33
8 14 1.00 1.00 ... 80
9 22 . .55 1.00 .67
10 | 15 - .85 .95 .63
11 7 '1.00° 1.00 .28
12 12 1.00 1.00 | ,.f-;zg -
13 | 23 .95 .90 .67
u 8 '.44' .13 .00
15 '3 .87 .74 .44
16 '8 1.00 1.00 .83
17 20 .91 :;1.00,' .63
RURN S S ‘(\;és' .52 \
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. . . APPENDIX G (CONTINUED) |
1 ’ COMPARISON OF GAIN SCORES ON FORMATIVE EVALUATION TEST {
B (NONSPLIT VERSION) WITH THOSE ON.FINAL EVALUATION TEST
{ (SPLIT VERSION) o -, :
I , .
N ITEM NO. GAIN SCORE ;
an i
. , ~ FINAL a |
+ FINAL|Y FORMATIVE " GROUP 1 GROUP 2 *’°R’“T1Vf”‘
) A )
— 19 2 .95 " .90 ' .58
20 4 .66 .58 .63
: 21 25 T .49 .54 .44 1
; 22 24, © .24 .24 .29 |
% . Formative Evaluation Test was given to the Educational |
grO}xp.'

' ment groups.

1

[

- ‘Final Evalyation Test was given to the two Manage-

\,

‘l;- Ttem 11 (corresponding to 7) and item 20 (correspohding
‘ to 4) are reportfeﬁ to complete the table. ' However, 11 and 7 )

&(as well as 20 & 4) concerned different aspects of the same T ’

g

 cbncept. They are not identical. !
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