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© ABSTRACT
The Effects of Structural Communication, Learning
Approach, and Computer-Assisted Learning
on Ensuring Understanding .
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In the research reported here, two independenffvariab1es were

arranged in a 2 X 3 factorial design.. The first variable, learning$

apfroach, consisted of (1) deep approach and (2) surface approach.

The second variable, delivery mode, consisted of (1) prin& study
unit with computer-assisted learning (CAL) structural communication

discussion, (2) print study unit with print structural communication
- discussion, and (3) print study unit with no strucgura] .
communication discussion. The findings+rof this research indicated a
significant difference in favour of subjects classified as deep
approach learners in terms of the level of understanding achieved in
the absence of stﬁuctural communication. CAL structural

communication was found to be more effective than not using

structural communication in terms of the level of understanding
achieved. As well, CAL structural communication was found to be

more efficient in terms of the time required to learn than print
No significant differences were found

structural communication.
between subjects classified as deep approach learners and subjects
classifiad ¢s surface approach learners using structural

communication as a delivery mode. The results of this research

support the use of structural communication as a method for

designing CAL.
i
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- . INTRODUCTION .
v ' - ' R

With the 1nvent1on of the pr1nt1ng press in the f1fteenth
century,.the nature of educat1on was changed comp]ete]y. Thgﬁ
reality of multiple copies-quickly rep]aced:handwrjtten,many§cr ts
and enabled educators to cinculate information to lorge numbérs of
people. The only remoTUtion prior to‘thjs with a oomparab]e -
influence on education occurred when’the first word wes'written, ¢
Information that, unti]rfhen, could be conveyed,only vergélly
finally had permanence. ]

The written word and the prwntnng press are the foundat1on of
our education system. These developments a1lowed modern socigty to
.createjan education system‘that served the masses. "Since then, one

would expect not only ref1nemé@t but é]so further innovation in

education.

first introduced more than 100 years, ago.+ The tradittional

organizatdon of schools into classes §n éiigned teachers -remains
unaltered. Teachers continue to teach material suited to the
majority of students in a class: thé others either do not
comprehend the mater1a1 or are unable to reach their fu]l potent)a]
As @ result, many critics quest1on whether current educationdl
methods have reached the limits<of their capacity. Hallworth and

4/ - |

-
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Brebner (1980) suggest that "little further improvement in the
effectiveness of the schools is possib1e,.despite the best efforts
of g11 professionals involved" (pp. 20

Criticism alone, however, is not sufficient to instigate change
16 educatign. This is evidenced by Hodgson's -(1968) criticism

which, despite the progress of technology and innovative research in

. ggycation over the past fifteen years, is still valid:

Education today is dominated by examination systems which,
----~whatever people may claim to the contrary, emphasize the

conservation of knowledge through the transmission of

*subjects' from the teachers to the pupils. (pp. 2)
Hi argues ‘that the education system is inefficient because it places
emphasis on information and information processing without due
attention to the need for commun%cation through understanding. The
education system emphasizes roteiiéarning through memory, smothers
exp]oratioﬁ!by conditioning learning, and assesses people as if they
were human data banks capable ‘of regurgitating information on ‘ ‘
demand. As well, he claims it ignores the systemic and structural
nature of knowledge by assuming human 1e6rn1ng to be a linear
progression of knowledge acquisition, and it confuses the quality of
education with a plethora of innovative schools and schoo]ing,
media, and other technological gadgétry in the guise of quality
education’ |

] .
Implementation of technology im education has produced only

superficial change within the education system. The introduction of

. television and programmed learning, for example, was hailed as

something capable of revolutionizing modern education; yet,

»~



implementation and present utilization are far below what was

expected more than twenty years ago. For the most part, then, the

education system remains unchanged. Recently, however, a new

L d
revolution has appeared: microelectronics. Its influence on

4

‘education may be more drastic and more influential than-anythﬁng

since the printing press.

o

At the centre of this new revolution is the microcomputer.

Unlike other developments, the development of the microcomputer has

-mushroomed in just a few years. Few educational institutions in the

western world remain unaffected by its pervasive influence. William

Gosling (1978) eloquently summed up the influence of

]
now of something more significant and more far-reaching in its

microelectronics %gn he said "we find ourselves on the threshold
consequences than perhaps anything that has happened to our race
since our long dead ancestors took fire into their service " (pp. "~
11).

Although microcomputers will potentially alter education, their

success depends emphatically 8n ¢ourseware development.' Though an

. \
extensive amount of courseware has been published in an attempt to

meet the demands of a growing number of microcomputer users, the
majority of this courseware is of 'poor qua 5ty: either it is not

pedagogically sound, or it is inapproppiate for specific curriculum

needs. Attempts to obtain quality’courseware are easily frustrated
for these reasons. Braun (19 1) warns that this is a most serious
7~

1mpédiment to computer-assisted learning (CAL) development, and it

cdu]d"belyhe greatest dampening influence on further adoption of
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microcomputers in education. He says that the majority of people
developing and marketing courseware are doing so to take advantage.
of the large potential market, but they “know nothing of pedagogy;

con8equently, they generate material that is educationally useless”

dpp. 228). . Hallworth and Brebner (1980) are similarly critical.

They suggest that quality courseware will have to be deyé]oped
locally because "there are no programs available' for microcomputers

which both represent state of the art CAL and provide a substantial

~ segment of a school course" (pp. 190).

Improving microcomputer courseware requiré; attention not only
gb pedagogy and specific curriculum areas, but also to the
utilization of the full potential of the, computer to promote
learning. A large proportion of CAL courseware designed to-date has
used the computer primarily to structure learning to ensure all

users achieve the same objectives in the same way. Maddison (1983)

warns against the "monolithic" approach of developing CAL based
FAl

] .
solely on the principles of programmed learning. "Of the thousands

6* educational computer programmes available for use on
microcomputers,” he says, "a substantial proportion is devoted to \
what are in effect not much more than revamped versions of the 1950s .
type of linear programmes in printed form" (pp. 39). A]thbugh the
computer ;s capable of efficieqt1y controlling 1earnipg in this
manner, its gfeategt potential is yet to be fully realized -- the
60tentia1 of comgutefﬁ to.adapt to individual differences in

]earners. - . . .

This adaptive approach is not new. Pask (1961) foresaw this




pofentia] well before CAL wds developed to its current level, He
arqued ther that it is the teaching machines which should be
adapting to the students, not the reverse. Others are now realizing
the value of programming computers tq adapt to students. Describing
| computer-based instruction (CBI), McCann (1981) suggests:

A good CBI program takes the greatest advantage of the

student's particular strengths and minimizes the effect of

his weaknesses. Yet, up to the present time, no

instructional methodology has been sophisticated enough to

- enable us at once to acquire and use enough information

about the learner to provide such ideally individualized

instruction (pp. 139).

Designing a computer program like this is truly arduous. However,
"Edmonds (1980) points out that a trend away from designing
structured, computer~controlled programs is beginning. He cl&ims
that this trend "would seem to be towards a more unstructured
approach, at least in the sense of giving the student freedom to
'drive' the computer" (pp. 100).

Past development, based on programmed learning techniques, is
c]ear1y falling out of favour. In its place is a turn toward
unstructured des1gn. Leith (1983) maintains that because "the
promised revolution in computer—assi;ted learning (which was
confidently predicted to take place in the 1960s) may be at hand

. it may be considered feasible to develop the variety of
teaching-learning strategies required to cater for the full range of
individual differences in learning" (pp. 20). 0Obviously, this has

many implications for educational technologists. The purpose of

this research is to explore these implications.

~




Problem Statement ’

Two important concerns are evident from the above discussion.
First, it is clear that much needs to be done to.improve the .
pedagogical effeﬁtiveness of microcomputer courseware. Courseware
need; to be developed that emphasizes effectivg learning and
ensures a high level of understanding in learners. Linked with
this is a second concern regarding the potential for deve]opihg
courseware thai adapts to the lerning approach of learners
utilizing the full capability of the microcomputer. It is these
two concerns that prompted the author to initiate the research
described in the following pages.

The purpose of this researth was to design an experiment that
would test microcomputer.courseware that was not only
pedagogjca]]y sound and adaptable to individual differences in
Yearners, but also was able to promote a high level of
understanding in learners. The method of structural communication
was chosen as a likely method to accomplish this.

The [iterature review which follows is divided into thrée
sections. The first section reviews the relevant literature
related to 1eve1§ of understanding and approaches to learning.

The second reviews the literature related to the instructional
method of structural communication. The final section is devoted
to a literature review of computer-assisted learning (CAL), with

special emphasis on_microcomputer CAL.

A ]




CHAPTER TWO
LITERATURE REVIEW

Levels of Understanding and Approaches to Learning

Understanding in Education . Many definitions exist for the

term understanding as it relates to the learning process.
Understanding involves the internalization of knowledge in such a
way that the knowledge becomes pérsona]ized -- owned by the
individual. It means more than the mere knowledge of facts and the
recdgnition of concepts. To understand one must be able ::l
structure and extend knowledge meaningfully and thus be able to
explain the relationships between new and old knowledge: Consider,
for exampf?;'a comparison between word recognition and word meaning.
There are many words which can be recognized when reading text --
that is, they can be pronounced correctly. However, unless the
meaning of the word is understood, and unless the word can be used
in written or spoken language, it is only recogéizab]e, not
understood. Understanding in learning is similar. Learners may
have knowledge of a concept, for example the concept of refraction,
but they do not fully understand refraction unless they can relate
it to many other concepts and explain the relationships to-:these
other concepts -- concepts like material density, fluids and solids,
reflection, light energy: and so forth. Thus, understanding cannot'-
be isolated from other related concepts. Understénding a concept

also implies an understanding of the relationships among the main-

- .



concepts and other related concepts within a knowledge structure.

Research in Learning and Understanding . Recognizing that

improving understanding in learning is a necessary goal of
educational technologists is not sufficient without a theoretical
foundagionlgnd resulting mefho@o]ogy to justify change. Research in
the learning process has produced some new understandings of the

nature of human lea#ning and herhaps is pointing the way to the

development of a different kind of education system. Although there

are no magic formulae for ensuring understanding in learning, as
defined above, some researchers have developed approaches which may
help to solve this educationa}’prob1em. +Although each approach
considers understanding from different perspectives, there is
. considerafle similarity in many of thg descrjptionsr

From her'research, Laurillard (in press) concluded that
problem-solving tasks improve understanding. She suggests that
problems should be developed to help students "weave the factual
knowledge they have into their own conceptualerganfzation -- by

enabling them to elaborate the re]%tionships between concepts and to

¢
9

éive some structure to the information they have" {Chap. 7, pp. 1).
To her, understanding is a synthetic process of constructive
recombination of concepts and information, initiated:by posfn§ )
challenging problems for students to solve -- problems which réqyi;;
the student to think about the subject matter and not simply ‘apply a
'bookwork ' so]utign to a bookwork problem. - »

The Education Research Group of the Institute for the -

Comparative Study of History, Philosophy and the Scieﬁcesf(l967),‘ .

Y
L)

!
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under the direction®of J.G. Bennett, saw understanding @s a product
of cammunication. They suggested that communicating understanding
required "a means wheréby the recipkient of a mess;age can reproduce, \
o:‘ at least ‘simulate, the action by which the author of the message
reached hi’s own unde'rstanding of its content" (pp. 188). By
producing successive challenges tonwh'ich recipients w;)u]d respond to
demonstrate understanding; they found that both the author and the
recipient could verify their respective understandings of the

éontent or modify these relative to the r;esponse from the recipient
and the feedback from the author. This communication process need
not be restri\cted to a verbal exchange, but could be in writing or
via gomputer. The important aspect for communicating understanding -
is the requirement for creating some form of structured dialogue

that "ensures unambiguous expression aof the author'(s intention and
the recipients' response " (Education Research Group, 1967, pp.

189).

From their research, Bennett and his c'ollieagues developed a
method for improving understanding in individualized or group
instr‘uct.ion which they named structural communication. This was
described by ﬁodgson (1975) as guided dialogue wherein "the 'pre’
factors in judgement, conception and disposition are worked on and
loosened up by a process of reciprocal action in which aspects of
the message are-explored, contradicted, negotiated and correlated
between the people‘\concerned" (pp. 139).

Later, Pask's (1976b) research on learning and understanding

produced a communication-based theory called conversation theory.
A




Here, 1earﬁing occurs throﬁgh relationships of topics within a

knowledge structure, where agreements on concept meaning between the:

participants in the learning process Tead to understanding by the

learner. He describes understanding as an active process where the

learner must 'do' something to demonstrate understanding. “Not on]y

fust the student be-able to describe the concept (thCh may reflect
only rote or temporary learning), he must also be able to use the
underlying relationships by‘dperating on appropriaté apparatus to
demonstrate understanding" (pp. 14). In conversation tﬁeory also,
understanding is a synthetic process that depends on the ability to
}econstruét a concept by applying cognitive operations to topics
which are already understqod by the learnper.

As a result of his work in conversation theory, Pask (1976a)
found he could describe learners and-the outcome of learning by
identifying two mutually exclusive learning strategies (holist and
serialist) and two learning styles (comprehension and operation
learning). ' . E

A

The holist has many goals ahd\norking topics under his aim
topic; the serialist has one goal and working topic, |which may
be the aim topic .... Evidence suggests that the holfst is
'assimi]ating information from mafy topics in order tp learn the

'aim' topic while the serialist moves on to anothe/ topic only
when he is completely certain- about the one he is currently
studying (pp. 130).

Learners who are predisposed to act like holists are described as
comprehension learners, and those predisposed to act like serialists
are described as operation learners.

Combrehension learners readily pick up an overall picture of

the subject matter .... These individuals are able to build
descriptions of topics and to describe the relation between



1

topics .... Operation learners pick up rules, methods and
details, but are often unaware of how or why they fit together.
They have, at most, a sparse mental picture of the material and
their recall of the way they originally learned is guided by

* arbitrary number schemes or accidental features of the
presentat1ons (ibid, pp. 133).

A]though the learning strategy classifications are mutually

exclusive, Pask found that the learning style classfications are

not. Learners may operate as comprehension or operation learners in ’

degrees or may adopt one or the other style d@pending on\the kind of
subject matier being learned. Because these learners were capable
of demonstrating both learning styles, Pask designated them as:
versatile learners.

Marton and Svensson (1982) approached learning and
understanding in a similar structurally-based, systemic maﬁ%er.
Their focus is an the ability of learners to’conceptualize\content
by understanding inter~relationships among concepts. They suggest
that there are fundamentally different ways in which this may be
done. Two types of understanding ,or learning dichotomies are
described: holistic/atomistic, described previously by SQenssbn
(1977), and deep/surface, described previously by Marton (1974).
Holistic learners organize "the content in some main parts and their
relation into a structured'who]gﬁ, whereas atomistic learners
struﬁtu?e'content as an "aggregation of more specific parts" (Marton
and Svensson, 1982, pp. 9). A learner using a surfaﬁe approach
“approaches the text as a set of Tinguistic units td/be understood
and remembered", or is using“g deep approach if he "intends to go

beyond the text and get to know what the text is about" (ibid., pp.

AN




10).

In comparsing the approaches of Svensson and Pask with his own
_approach, Marton (1982) describes Svensson's as an organizational
approach, Pask's as a procedural approach, and Marton's as a
referential approach. Svensson's holist/atomistic categories focus
oﬁ how content is related by the learner, Pask's
comprehension/operation categories focus on what learners do yhen
they learn, and Marton's deep/surface categories focus on the object
.of attention of the learner.

Although each of the approaches to learning discussed above‘
differs in terms of specific perspective, they all provide a
framework for understanding the process of human learning which sets
thgm apart from other approaches to learning. A common conception
1ﬁ all these approaches is the way that structure and organithion !
of knowledge is viewed. FEach emphasizes the need to structure and
organize knowledge sx§temic31]y to bring about improved
‘understanding.

Systemic Representation of Knowledge . When behaviorist

Jearning theory was applied to individualized instruction,
prograqmed instruction resulted. Here, knowledge was treated as a
sequentiaj amalgamation of concepts, procedures, etc. defined by
behaviorial objectives. However, to develop pedagogical methods
baséd on the theory of learning previously diécussed requires a
model of knowledge which is not compartmentalized as it is in
programmgd instruction, but is systemic in nature. -

Systems theory'deajs with systems and their relationships to
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other supra-systems or subsystems. ‘A major premise is that no part

-of a sysfem can be studied in isolation from its relationship to any

other part without changing it in some way. Thus, systems analysis
concerns itself not only with analyzing system components, but also
with anaiyzing the inter-relationships amona\éll components wifhin
and without the system. By applying systems analysis to knowledge,
a different perspective of its structure and organization can
resuit.

If kﬁowledge is analyzed as a system, it must include concepts,
procedures, rules, relations, and the like, organized in a network
of inter-connecting relationships. To understand a concept or
procedure entails understanding other related concepts or
procedures, but not necessarily in a linear or sequeﬁtia] manner.
This is not a new idea. Relational network (Mitchell, 1982),
entailment structure (Pask, 1976), concept map (Egan, 1976), and
features/ideas map (Hodgson, 1975) have been used to describe the
organization of knowledge into a discrete system.

The systemic nature of knowledge has implications for
controlling transmission of information and subsequent
understanding. Hodgson (1968) described two different methods for
doing thi§. He compared knowledge that can be broken down into

independent linear sub-sets to knowledge that, because of its

" systemic properties, cannot be sub-divided without losing some

essential features of its structure. Aquisition of knowledge in the
first instance can be accomplished by convergent control as in

"programmed learning on the linear principle of minimal learning
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steps and constant reinforcement" (pp. 103). Knowledge that must be
transmitted as an integral whole can only be acquired through
coalescent control -- control required when "principles must be
grasped and the mutual relevance of groups of facts must‘be\‘
recognized" (ibid., pp. 104). Coalescent control does not lead tﬁ a
terminal state as does convergent control; it leads to a coalescence
~of knowledge into a higher order of understanding. Coalescent
control seeks to transform information and knéw]edge into
understanding. -

Representing knowledge as a system and using coalescent confro]
to ensure understanding within this system have obvious implicétions
for the design of instruction. Instruction desﬁgned from this
perspective must take into account not only individual differences,
but also the presentation and contrq] of knowledge ‘as a system to
develop a high level of undé;standing in learners, |

Implications for Instructional Design . In a homogenous class,

a conscientious teacher ‘can ensure comprehension or deep learning.
However, classes are seldom homogenous, .and teachers, no matter how
conscientious, are seldom able to devote enough‘time and energy to
ensure all students learn at a deep level. More often, a classroom
consists of a group of students whose approaches to learning and
whose abilities to understand are quite different. Some will be
able to understand a given topic easily, while others may‘find it
extremely difficult. Individualized instruction has been, and
continues to be,’an appropriate alternative. However, designing a

lesson that ensures understanding of subject matter (deep or
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for the design of*instruction. Ingtruction:designed from,this.
perspective mds} take into account not-only individuaf diffg;ences,
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Implications for Instructional Design . In a hémogenous class;

a conscientious teacher can ensure comprehension or deep learning.
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lesson that ensures understanding of subject matter (deep or




comprehension Iearning) and that also takes account of a systemic

-knowledge structure, requires a fresh approach distinct from the
\ .

individualized instruction most commonly used in education.

)
Individualized instruction, as implied previously, is not new

to education. At one time, it was a novel approach. For many
yéars, instructional designers have been developing materials for
use by individual learners. The majority of this material has been~'
designed.aécording to the behéviorist principles established for
programmed instruction. Critics of this method have suggested that
this notion of individua1ized-instruc&Jon is precarious. ‘To be
individualized, ipstruction m&st take ;ccpunt not only of the rate
at which students learn, but also of the way students learn. Egan
(1976) maintains thét "typical linear programs make little allowance
for individuai differences and styles of 1e$rning, and‘branchjng
programs-allow only slightly more" (pp. 9)..

The challenge with which educ#tional technologists are faced is
to develop a methgd of delivering individualized instruction that
‘ensures understanding of subject matter. Obviously, knowledge
aquisition, a prerequisite to understanding, cannot be ignored.
However, to ensure understanding, the method must allow for
individua]l differences in 1ea;ners, must give them an opportunity to
interact with the program, and must engage them in a_kind of
thinking which goes beyond the traditional linear or branching
approach of behaviora],progrgmmed learning. Structural
communication, introduced earlier, is a method with the potentifl to

\

do this.
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Structural Communication

Definition . The development of structural communication by

" J.G. Bennett and his colleaques was inspired by the failure of

"~ current linear or branching programming methods to ensure
understanding. The central objectives of structural communication
as the Education Research Group (1967) saw them were threefold: to
evoke understanding, but to convey facts as a by-product of
understanding; to teach students to think and judge independently;
and to teach students to look for the proader redevance of what they
are taught.

"Programmed instruction in all its forms is based on the
principle that learning by small or large steps is a carefully
designed sequence with frequent verification and encouragement"”
(ibid, pp. 267). Compared to linear or Sranching programmed
instruction, which is a conditioning process, structural
communication is a deconditioning process. Egan (1974) has the
following extensive deécription for structural communication:

Structural communication individualizes learning; controls the

students' progress through the program; faces him with

challenges to which he must compose responses; and provides
reinforcing or corrective feedback on the responses. But it
does much else besides: it engages the student in high-level
synthetic thinking while he learns; it engages him in learning
by simulating at an appropriate level' the activity of scholars,
rather than simply drip feeding him the results of scholars'
work; it allows the student considerable freedom in composing
responses to the challenges -- typically over a million’
possible responses may be made to each problem; it
individualizes not only in the trivial sense of allowing each
student to work at his own pace, but also in the more important
sense of permitting a variety of strategies in composing
responses; it conducts a 'discussion' with the student based

precisely on his particular responses to the problems; it
* focuses both on the relevant content and its structures to
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‘ensure understanding and the ability to use the knowledge
flexibly and creatively. (pp. 38)

The didactic compoﬁent of gtru&tural communication is the
study unit. Each study unit is organized into six Qections: the
intention, presentation, investigation, response matrix,
discussion, and viewpointsﬂ‘

The intention serves as an introduction to the content of the

.study unit. It relates the content to the curriculum and informs\
the student about any prerequisite knowledge required for the
unit. In other words, it serves as an advance organizer.

The presentatioh is the section that presents information to
the student. ¥t could be prepared text, a chapterlin @ book, an

]
laboratory experiment, or a real experience such as a field trip.
A

article or group of articles, a multimedia presentatio%, a

The investigation, response matrix, and discussion sections
form the heart of a structural communication study unit. It is
these sections that make structural communication the unique
method it is. The investigation poses challenges to the student
by presenting four problems, each of which invest{gates a
different aspect of the study unit theme.

The student responds to each of the posed problems by using
the response matrix. Typically, the response matrix consists of
I;; to thirty items. Individual items may be facts, ideas,
symbols, éoncépts, etc. arranged randomly in the matrix. Each
“item is qorded so it cannot be obv?ous1y identified with any one

! -
problem area. Colleétive1y. the items map the subjgct matter of

o
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the iheme. The student chooses responses to each problem from the
réspon@e matrix. The choices made determine which particular ‘
feedback the student is given in the discussion section. Feedback
‘T_\\,y/in’;he fofm of writteq comments initiates a d%a]ogue with the
sgudent. The feedback is not simply reward or help comments: it
comments on %he items chosen by students as their response, and on
the items not chosen, to lead the student to a better

understanding of the theme. Based on discussion comments, .

students may be sent back to the investigation to make a further
response, which is reacted to in the discussion section again.

The final section, the viewpbints, is intended to expana or
discuss the study unit material from the author's unique
perspective. It may serve to expose biases in the material or to
suggest other sources of information or alternative boints of
view, ' ~

The bedagogigal approach of challenging investigation,.
.response, and d{scussion in the study unit was éﬁecifica]]y aimed
at guiding students toward a better understanding of the subject
matter. The inventors of structural communication based this '
aspect of the method on their research that investigated tﬁe
intellectual activity of learners. From this research, they
developed a model of intellectual activity whicﬁ, in part, forms ~

the theoretical basis of structural communication.

A Model of Intellectual Activity . The Education Research

Group (1967) developed this model of intellectual activity while

investigating ways to encourage students to think creatively and
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synthetically. The model distinguished four qualitatively
distinct levels. ' |

S The four levels can be described by referring to the
intellectual activity that occurs during reading. At the lowest
level, automatic, the learner is below the threshold of awareness. .
It is characterized by reading without knowing what is read --
mechanically going through the motions. At the next level,
sensitive, the learner is in a nonreflective awake condition. He
can read text and be aware of its meaning. The learner operating
at the third level, conscious, is in a reflective state -- able to
think about what is being read. The highest level of intellectual
activit&, creative, is characterized by spontaneity and
unexpectednés§ of thought. The learner discovers neQ insights
into what is being read without any obvious stimulus.from the
text.

Mental operations are such that learners can moveé from one
level t; another during a learnipg activity. A transition, for
example, from an automatic to a‘gensitive level of operation would
be marked by the sudden realization that not only the sound of the
. words is taken in, but also the meaning of the words is
understood. Bennett and his colleagues also found that unless
learners were attentive to the learning process and unless they
were consciously striving_;o understand at a higher level,- they
tended to lower their level of intellectual activity gradually.
They described the Law of Mental Declension as the state where the

mind tends "to operate at the mipimunlintensity that demands made
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upon it permit" (Education Research Group, 1967, pp. 233). Given
this natural tendency, together with a lack of sufficient
motivation or challenge, learners will function at a lower level
of mental operation. Because understandihg can only be
accomp]ighed at the conscious level, learners must be challenged
to overcome the ‘tendency to follow the Law of Mental Declension.
Sfrqctura] communication was designed to do just this,

Structural Communication Research . Since its development in

1965 by J.G. Bennett and A.M. Hodgson, structural communication
has been used in a variety of educational settings and across a
variety of curriculum areas. The mo;t extensive research using
structural commuqifation was accomplished by théir Education
?Reﬁearch Group.
., At the University level, structural cohmunication was used to
even out students' prerequisite knowledge as they enter their
%irst year courses and in course lectures during their studies.
Because students entering university do not have the same
prerequisite knowledge and experience, structural communication
was found useful "to tackle both the diagnosis of student
potential and the leveling up of basic studies, in the same
operatipn" (Education Research.Group, 1967, pp. 203). As well,
structural communication.was used to help students digest lectures
by providing follow-up material that students used to expand their
understandjng of the lecture or to deliver the lecture itseif,

where the lecture became a structural communication study unit.

At the secondary school level, structural communication was




used to help spécjal or scholarship students "develop a sense of
method and direction" (ibid, pp. 204) in their studies, for
tutorials and discussions; for pr%vate sEEHy and révision of
students' work, fqr homework exeré}ses, and for spegialhproblems
in understanding where students née&ed‘to be guided carefully
toward comprehending specific areas in the curriculum.

Others have demonstrated additional uses of structural

communication for simulation, assessment, and discussion. Egan

(1972a, 1972b, 1974) used simulation units in Social Studies and -

used assessment units at the University level to diagnose
potential learning problems of incoming.students as well as to
measure the ability of students to structure knowledge. In his
work at Cornell University, Egan (1972b) found that structural
communicatioq used in the development\of discussion units
challenged synthetic intellectual activity and gave teachers an
opportunity to get students to 1ntérre1ate ideas, facts, etc.
systemically which they would not have been normally able to do,.
nge, structural communication was used to guide and initiate )
discussion about a topic as opposed to the actual delivery of the
subject material. Adams, Gagg and Marsden (1971) also used
structural communication for promoting classroom discussion. They
found it indispensable for enabling teachers to adopt a "child

' centred" as opposéd to a "subject centred" pedagogical approach

(pp. 27).

Research using structural communication for training has had

equally good success at improving understanding. Using structural

re



communication for leaflership training in the U.S. Navy, Zeitlin
and Goldberg (1970) reported structural comqunication “can be ...
a 'promising' approach to stimulating students to interact with
students" (pp. S9). |

Similarly, writing about Hodgson and Dill's (1970a, 1970b,
1971) experiment using structural communication for

computer-guided correspondence seminars for managers, Hodgson

(1971) suggested "this ,type of approach, with a more sophisticated

technology, could be a precursor of computer managed

correspondence courses fn a variety of teaching aréas suitable for

the case method approach" (pp. 88). , 7

In experiments designed to improve training advisor skills in’

analysis, problem identification, and presentation of arguments,
Blake (1971) found structural communication "developed sensitivity
to certain specific areas of con&ern. There is also a limited but
outgtandingly important capacity for self evaluation, originality
and independent judgement" (pp. 79).

At the Structural Communication Systems Ltd., Hodgson (1972)
researched the use of structural communication for leadership
training in the U.S. Navy, personnel management training,\

technolpgical systems trateding for management, and social

education of teenagers. From this research, Hodgson conc1udes:'1\~d//

structural communication ... appears to be a valuable
',f’/’i:;> heuristic aid to the design of new forms of practical

exercise which sustain quality whilst not driving up the
costs of production beyond a viable limit within the current

economic climate (pp. 86)

N

\
|
!
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_ The use of structural communication as a method for

I

developing computer- ass1sted 1earning (CA ) has. not been well

documented. Prel1m1nary research ustng e Systemaster teach1ng i

machine (Educat1on Research Group, 19 Hodgson. 1967 Arbon,~
1967),. a2 simple response process1ng deV1ce, showed great prom1se
for future CAL development However, Hodgson's (1968) pred1ct1ons
for the development of computer- based structural commun1cat1on
have not mater1a11zed. Ewther there is a lack of-research or
results have not been published. whatever the reéson, little- .
docunentation exists for CAL applicatiops of structural
oommuntcation The use of structural communication as a method

for des1gn1ng CAL ‘is d1scussed in the next sect1on T

‘Computer-Ass1sted Learn1ng

‘ Computers in Education'. The development of computers and

o

computer technology is retatively new. In less than fonty yeans,
‘ vcomputer technology has evolved more rapid]yqthan any other
technology yet devised by man. Computers have continued ¢o become“
more efficient sophisticateds and widely ava11ab1e' at the same .
t1me they have become 1ess expensive and'easier to use. MaJor
advances in trans1stor technology initially and in
m1cro-electron1cs technology more recently have made this
possible.

Compared to the develooment of computers and computen
technology, educational computing is in its infancy:i Educational
computing connotes many things. Computers have;been'used in

education as a topic of learning: Tlearning about computers; as an

: ' '\-‘), (\,//
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aid in instructional or ﬁearning~managemént: . computer-managed
instruc;iop (CMI) or'computer=managed learning (CML); as an aid in
eéucatioﬁa] administration: for timetabling, registration,
repdrting, etc.; or as a means of delivering instruction or
promoting learning: computer-assisted instruction (CAI) or
cohputer-gssisged learning (CAL).

For thg purpose of this research, the author was concerned
primarily with computers as tools to promote learning or to
~ deliver in§truction. The tetms CAL and CAI have been used fo
describe egsgntia]]y~the same thing. In the United States, the
term CAI is commonfy used; in Great Britain CKL is more common; in
Canada ‘both terms are used. However, fhe term CAI has an implicit
focus on instruction, whereas the term CAL has an implicit focus
on ]earnjng. The term CAL has been chosen over the term CAI
because of the author's conceptualization of learning and
jnstruction, even though in practice both terms represent the same
thing. Learning is viewed as an outcome of instruction and
instruction as an input to learning. When computers are used in
the instructional/learning process, the focus should be on the
outcome -- learning. Therefore,.to avoid cqnfusion, tﬂé term CAL
is used'throughout the following discussion. Bear in mind that
the term CAI can be substituted without altering the approach.

The intention here is not to describe the development of the
computer and CAL compreﬁensive]y over the past few decades.
Others have done this elsewhere (cf. Suppes @nd Macken, 1978;

Hallworth and Brebner, 1980; Hunka, 1981; Maddison, 1983). The

P
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purpose of this introduction is to establish a foundation only on
which to base a discussion of CAL. |

Historical Development . CAL has been used in education and

training for more than thirty years. Most notable of these
developments are the IBM 1500 system by Stanford University, the
PLATO (Programmed Logic for Automated Teaching Operations) sysfem
by the University of I1linois, and the TICCIT (Time-shared
Interactive Computer Controlled Information Television) system by
the MITRE Corporation in conjunction with the University of Texas.
A1l these systems have made lasting contributions to the
development of CAL in.education, however, the cost reductions as a
result of the "microelectronic revolution" have made it possible
in the last decade for computers and, to a lesser extent, CAL to
infiltrate the educational system as a whole. ’The number of
educational institutions purchasing microcomputers and attempting
to utilize them for educational delivery is increasing rapidly.
The development of the microcomputer began with the
introduction of the Altair 8800, a hobby computer kit, in Jaﬂyary '
- 1975. Since then, many commercially produced turnkey systems have
been introduced. So rapié has this development been that within a
period of less than five years many of the original systems
introduced have been replaced with newer, improved models. For
‘example, the microcomputer purchased by the author in 1981 was
but—of—date only a year later when an updated model was released.
Today, hundreds of thousands of microcomputers have been pu;chaseﬁ

by schools, homes, and businesses, and indications are that
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further expansion in the microcomptiter industry is inevitable.

With this massive proliferation of the microcomputer into our

society, including the educational system, the effect on

instructional delivery will be far-reaching. Of particu]ér
interest is the effect these chanées will have on CAL and CAL
delivery sysﬁems. Before considering these influences, however,
it is important to considér the variety of CAL programs that
presently exist within educational settings.

Categories of CAL . ,The term CAL now includes a variety of

delivery modes. Courseware can usually be described as one or a
combination of several categories: drill and practice, tutorial,

revelatory, simulation, and game. Individual categories, or’a

"combination of them, form a CAL program. CAL programs differ in

the way they are used in a learning situation. Programs designed

_primarily as a supplement to traditional classroom instruction are

referred to as "adjunct" CAL, and programs designed to replace
traditional classroom instruction are "primary" CAL (Chambers and
Sprecher, 1980, pp. 332).

In addition to varieties, CAL programs vary in complexity.

~ Programs developed using one of the common high-level programming

1$nguaggs (eg. BASIC, PASCAL, APL, etc.) with limited hardware
requirements arekusually quite simple. Dﬁ the other hand,
progréms developed using a complex authoring language (eg.
COURSEWRITER, TUTOR, PILOT, CAN, NATAL-74, etc.) can be quite .
complex: they often include interactive graphics3 on-line “

authoring atds, or use of external hardware, such as
1Y

P
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a
videorecorders, videodiscs, and/or audiorecorders.

Unfortunately, the majority of programs presently available
have been designed with little regard for their eventual use in
the classroom. Regardless &f the type or complexity of CAL, it*is
the manner in which CAL is used in a learning environment. that
should be the major influence on program design. Consequently,
microcomputer CAL development has a lpng way to go to equal the
sophistication of hardware development. Only then will CAL be
accepted by the skeptics as a valuable instructional delivery
system. A

Adaptive CAL . Regrettably, little research has been done on
"adaptable" CAL using microcomputers. Research, primarily in
Artificial Intelligence (Al), has demonstrated some of the
possibilities for adaptable CAL (cf., eg. Carbonell, 1970; Pask,
1972;-Koffman & Blount, 1973), but this has been accomplished
using computers with large memory capacities. The larger memory
requirement for programs of this nature is no doubt a limiting
factgy fér microcomputers. However, technological advances in
hardware and the increasing avai]abi]iéy'of microcomputer Al
languages (eg. LISP is now available on microcomputers) may allow
for development of adaptable microcomputer CAL in the near future.
As Sleeman and“Brown (1982) suggest, the advent of inexpensive
microcomputers will provide ample opportunity fer development of
CAL within the field of Intelligent Tutoring Systems (ITS).

Given the opportunity, instructional desfgners of CAL

courseware should adopt program designs which, although not

o
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specif}cally in the realm of ITS, adapt to 1£ﬁividua1 diffgrenc;s
in learners. Complex systems such as those mentioned in Al ﬁay
not be possible atithis time; however, instructidna] methods do
exist that closely approximate an adaptable a;proach. Structural
cemmunication, described earlier, is one method which may improve
the current inadequateness of microcomputer courseware to adapt to

individual differences jn learners.

Structural Communication as Adaptive CAL . In a previous

section, the use of structural communication as .a method for
fmproving understanding by chaI}en@ing learners to unde}stand at a
higher. level, thus enabling theﬁ to gain more from(the‘subjebf
matter under study was discussed. In the introductory.discussion,
the author emphasized the paucity of “microcomputer courseware that
( takes account of individual differences in learners -- that is,..
adopts an édaptable approach to CAL design. Combjnihg the
instrucfioﬁa] method of structural communication with an adaptable
CAL design may provide a new approach for the development of
microcomputer courseware. This has not been accomb]ished in the
past. A review of the literature supports this claim: structural
communication has not been used as a basis for the design of éAL
courseware. 7

As well, the potential for;usiné structural communicatign to
adapt to individual differences in Tearners has not been
inyestigatgd. Baccanale (19813 did attempt to demonstrate the

" effectiveness of structural communication with holist and

. / y . .
serialist learners. She found structural communication to be more




_effective for improving understanding than not using structural

communication. However, she was unable to find enough serialists
in her student population to determine if there is a difference
between the understanding achieved by holist learners and the

understanding achieved by serialist learners. Since previous

" research has demonstrated that ho]istt1earners should understand

Conclusion

at a.higher‘level than serialist learners and thét structural
communiéation is a method for improving underséanding, this
sUggests that structural communication may be a méthod_}hatlada;ts
to serialist learners, enabling them to reach as high a 1é§e1 of

3

understanding as holist Tearners“p
/
Two major goncerns were outlined .in the introduction to this
iy ‘
. I"" v
discussion. The first suggested that too often educators

emphasize knowledge gqﬁisition over undersfanding of subject

matter. The second suggested that current‘hicrocomputer

courseware is severely 1acking in terms of educational quality

and/or specific curriculum coverage. In the discussion of these

- concerns, 1 have attempted to review the related research in

search of a means for improving this situation.

o

Four significant points have imerged from this‘djscussioﬁ.

First, research into classification of learning approach suggests
¥

that the level of understanding is affected by the learner's

. approach to learning. Second, structural communication seems to

be a good method for improving understanding. Third, it is clear

o

that the potential of microcomputers to adapt to individual

o

S
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differences in learners has not been de?e]oped to the extent “that
it could be. Finally, evidence seems to indicate structural
communication could be a useful method for designing adaptive |
microcomputer CAL.

The fi}*sf thrée of these point§ are supported by research.
The final point was the focus for designing the research described
in this paper. This research was designéd to investigate the
potential value of structural communication used as_a design
method for adaﬁtive CAL. The main obj;ctive was to utilize
structural communication as a method for CAL design with the

intent that this would assist in the development of microcomputer

courseware that adapts to the learning approaches of learners by

- ensuring achievement of a higﬁ level of understanding independent

of lTearning approach.




CHAPTER THREE
» ’ METHOD

Research Questions

The purpose of the experimental study was to investigate the
use of structural communication as an instructional method for
designing adaptable microcomputer CAL. Based on previous research
on Tearning and on the lack of specific research utilizing
struttural communication as a design method for CAL, the following
questions were posed: ‘ |
1. Will learners using structural communication have an improved

Tevel of understanding compared to learners not using structural
communication?

2. Does learning approach affect the level of understanding of
learners who do not use structural communication? How will this
compare to learners who use structural communication? ’

3. Is structural communication a method that adapts to the learning
approach of learners, enabling achievement of an equally high
level of understanding independent of learning approach?

4. Will CAL, using structural communication as a design method, be

more effective than non-CAL structural communication?

}

1

Sample
The sample consisted of 79 subjects enrolled in Management 340
at Concordia University in Montreal, Quebec. Subjects were English

speaking males and females enrolled in a Bachelor of Commerce degree
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program. “Subjects participated iﬁ‘the study aé part of their
regular classwork in Management 340. o

Two experimental varia51§§ were arranged in a 2.X 3 factorial
design. .The first variable, learning approach, consistéd\of:(ll
deep approach and (2) sdrface approach. The second Qériag1e,
( de}ivery mode, consisted of (1)‘pE1nt study u;it with
computer-assisted structyral communication discuSsion,‘]Z) print
study unit with print structural communjcation>discussisn,.and (3)
print study‘ﬁnit with no strudtufa] communication discuss%on. |
Dependent variables héasured were coherenfe jndex, number of

response trials, and thé;%ime taken to complete the study unit.

Instrumentation

Learnihg apéroach was assessed using the Wertheimer ‘ “
guestionnaire (En@wist]e, 1981). This questionnaire classifies
learners as deep approach or surface approach learners. Two
independent markers assessed each completed guestionnaire, rating
eagﬁ subject as deep approach or surface apprbach. Of'the 79
questionnaires assessed by the markers, 4 were found to be debatable
"assessments by the two markers. For these 4 subjécts, the author
determined the ratings. ’

Level of understanding was assessed by the structural
communication study unit. Each response trial was evaluated using a
coherence index based on the index originally used by Hodgson and

Dill (1970a, 1970b, 1971). This coherence index was based on

specific responses made within the response matrix of the structural
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communication study unit. Individual items in the response matrix
were assigned values related to the significance of those items to
the proBlem. The sum, expressed as a percentage, of all values in
the response matrix for any one response trial determined the
.coherence index. The coherence index values described by Hodgson
and Di11 (1970b) "fall in a range of +100 to -100, where 100
represents what the authors consider to be total coherence or
logic in the items selected, 50 is a reasonably good score, 0
indicates some confusion in understanding 7the problem, and -100
represents total failure to comprehend or 'see through' the
problem" (pp. 109). A

Statement of Hypotheses

The experimental design was created in an effort to answer
the research questions posed earlier. The following hypotheses
were predicted from this design:

1. The mean coherence index score for subjects using structural

. . communication will be greater than the mean coherence index
score for subjects not using structural communication.

2. For subjects using structural communication, there will be no
difference in the mean coherénce index score for subjects
classified as deep approach learners compared to subjects

S 4 classified as surface apprQach learners.

3. The mean coherence index score for subjects classified as deep
. ’ approach learners wi]j be greater than the mean coherence index

. ‘ score for subjects classified as surface approach learners for
those subjects not using structural communication.

o r
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4. The mean number of response trials for subjects classified as

R

deep approach learners will be less than the mean number of

response krié]s for subjects classif{ed as surface approach

learners. |

5. The mean coherence index score for subjects using CAL
s;ruétura] communication will be greater than'either the mean

. coherence index ‘score. for subjects using print structural
communication or the mean coherence index score for subjects
not using structural communication.

6. The mean time for completion for subjects using CAL structural
communication will be less than the mean time for completion
for subjecfs using print structural communication.

Materials

Three structural communication study units were developed for
the study: a print version with print structural communication
discussion, a computer version with interactive CAL structural
communication discussion, and a print version with no structural
communication discussion.

. The print version (see Ap;endix A) was adapted from a unit
designed by Hodgson and Dii] (1970a, 1970b, 1971).. It was
re-designed to 1nclude s1x sections of a structural communication
study unit -- the intention, presentation, investigation, response
matrix, discussion, and viewpoints.

The CAL structural ocmmunication study unit consisted of all
the print sections of ‘the print study unit except for the

discussion. Subjects in the CAL group entered responses at the
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computér terminal. The CAL program aqalyzed each response trial,
generated appropriate comments fo; subjects to read, and gave
subjects feedba;k regarding the coherence index score achieved,
Subjects were then given the option of entering an additional
response trial or of continuing with the next problem.

The print version with no structural communication discussion
consisted of all the print sections of the print study unit except
for the discussion. In addition, a different version of the "’
intention was written which did not contain any reference to the use

of structural communication as an instructional method (see Appendix

A).




CHAPTER 4
PROCEDURES

Administering the Wertheimer Questionnaire

Approximately one month prior to running the study, the
Wertheimer questionnaire (Appendix B) was administered to all ‘
subjects. Due to constraints on available classtime, it was
impossible tohadminister the questionnaire in class. The
questionnaire was assigned as a homework assignment. Subjects were
given tée qugstionnaire at the end of their Wednesday class and were
required to submit it at their next class period the following
Monday. Subjects were told not to look at the questions until they
had read the Wertheimer article and not to refer back to the article

_ once they had begun to answer the questionnaire.

Sampling Procedures

Subjects were assigned to treatment groups by cluster ran¢oﬁ'4
sampling. Class schedules made it impossible to use ‘non-intact
groups; however, the Assignmént of students to class sections was :
assumed to be random. This was supported by the fact that all three
sections were taught by the same grofessor and all classes were
offered in the afternoon on thé game days; the first class beginning
at 1;15 PM, the second c1ass at2:45 PM, and the f{nal class at‘4:15
PM.

Addinistering the Study .

Once subjects were assigned to treatment groups., the experiment
’ {
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was run during normal classtimes on the same day for the control -
group and the print structural communication group. ‘Due to the
11pited qumbér of computer termina]s‘availab}e, the computer group
was divided into two sma]ler groups. The first group completed the
CAL program during the class period before their normal classtime
while the second group completed the CAL program during regular
classtime.

The intention, presentation, and investigation sections of the
study units were distributed to all subjects five days before the
study was run. In addition, each subject was given written
instructions describing how the study unit would be used and how té
respond to each of the five problems (see Appendix A). Subjects
were directed to read these materials and come prgpared to respond
to the problems in class. ,

The remaining sections of the study unit were distributed at
the beginning of the class on the day the experiment was run.

Before the experiment began, the researcher verbally reviewed the
instructions for completing the study unit, described the use of the
coherence index for eva]uating‘responses, then asked if Ehere were
any questions. When all questions were answered, each group was
told it had as much time as needed to complete the unit. The groups
were then asked to begin. The starting time was recorded for the
control group and the print structural communication group. The
computér program kept track of the time for the CAL group. As each
subject completed the unit, the time of compietion was recorded on

+

A . . . . . - K3
the response form. Each subject was given an opinion questionnaire’

LY
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“to complete when they submitted their response form (see Appendix.
C). Subjects iﬁ the computer grouﬁ were given an opinioﬁ “

qqestionnaire.ﬁhen~they completed the program.
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 CHAPTER 5
~ RESULTS AND DISCUSSION

Ana]ysis of variance was chosen to test the six hypotheses of.
the study. Formqll analyses, the independent variables weré l
learning approach (deep versus surface) and delivery mode (print
study unit with mript structural communication discussion, print
study unit with CAL structural tommunication discussion, and print
gtudyﬂunit with no structural communication discussion).
Hypothesis 1 |

TQ test the first hypothesis, five analyses of variance were
conducted using the coherence index score as the dependent variable.
Since problems 2 through 5 were the only problems designed to have
interactive structural communication discussion for the print and
computer groups and this hypothesis was concerned only with the
effect of structural communication on coherence index value, only
the analyses uging the coherence index scores for these probléms
were considered to be relevant for this hypothesis. Each group
responded to problem 1 in the same way -- boéh were allowed to make
‘one response trial only and received no interactive discussion based
on their }eSponses.

Table 1 through Table 4 show the results of the individual
analyses of variance for problems 2, 3, 4, and 5, ?éspectively.
Table 5 shows the analysis of variance using the mean of the

coherence index scores for problems 2 through 5 as the dependent
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" variable,
.. The results of the analyses of var%énce for prob]ems 3, 4 and’5

showed no significant difference for delivery mode; ﬁearning

: épproach or interaétion. For problem 2, however, there was~a.
significant main effect for delivery mode ( F (2,78) = 4.18, p =
.019). The results qf a subsequent Scheffe test are summarized Hn

- Table 6. An examination of the means ;n Table 6 indicates a
significant difference in favour of the computer groupcover the
control group, but no significant differgnce between the computer
group and the print group or the print group and the control group.
These results partially confirm hypothesis 1. Subjects using CAL
structural communication achievéd a .-higher coherence index score on
average than subjects not using structural communication. Although
subjects‘using print structural communication achieved a higher
coherence index score than subjects not using structural
communication'as<welﬁ, the difference was not large enough to be

. significant, .

The analysis of variance using the mean of the coherence index
scores for problems 2 through 5 are summarized in Table 5. These
results indicate a significant main effect for delivery mode ( F
(2,78) = 3.44, p = .037). Table 7 shows the results of the Scheffe:
test conduéted using the delivery mode means. A significant
difference in favour of the computef group over the control group is
indicated, but no significant difference was found between the
”

computer group and the print group or the print group and the

control group. Although these results lend support to confirming
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Table 1

Aha]ysis of Variance

. Goherence Index Score -- Problem 2~ -

Source

SS df . MS

|
{o

MAIN EFFECTS
Mode

Approach

2-WAY INTERACTION

Mode X Approach

5496.389 3 1832.130 4.08  .010
3753.83¢ 2 1876.917- 4.18  .019
2041.785 1 2041.785 4.54  .036

218.049 2  109.025 .24  .785
218.049 2 109.025 .24  .785
5714.438 5 1142.888 " 2.54  .035

EXPLAINED

RESIDUAL 32813.739 73 449.503
TOTAL 38528.177 78  493.95]
N 79




[

Analysis of Variance

<" Table 2
\ .

Coherence Index'Score -- Problem 3'-

42

Source S - .df WS F o9/
MAIN EFFECTS 239.961 3 79.987 .18  .918
Mode 215.23 2 107.618 .23 .79
Approach 17.084 1 - 17.084 .04  .851"
2-WAY INTERACTION 2262.985 2 1131.493 2.36, .101
Mode X Approach 2262.985 2 1131.493 -2.36  .101
EXPLAINED 2502.947 5 500.589 1.05  .398
RESIDUAL 34947.484 73 478.733 :
TOTAL 37450.430 78  480.134
N =79

‘e

ra

&
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Table 3

Analysis of Variance

Caherence Index‘ScoFe -- Proplem 4

Source . SS

4]

. aws M = e s e s ———— Lo

e —— ey

df MS F P
MAIN EFFECTS 1763.724 3 587.908 1.38  .256
Mode © 0 .1468.262 2 734131 1.72  .186
Approach . 329.650° 1 © 329.650 .77  .382
. 2-WAY INTERACTION 1822.592 "2 911.29% 2.14 .125
‘Mode X Approach 1822592 2 911.296 2.14 125
EXPLAINED 3586.317 5 717.263 1.68  .150
Y '
RESIDUAL % - 31133.683 73  426.489 |
TOTAL ~ 34720.000 - 78 - 445.128
N=79 '
S .
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~ Table 4
Analysis of Variance

Coherenge Index Score --'Problem 5

a

Source ) SS df MS F p
MAIN EFFECTS 2241.119 3 747.040 1.12 ¢ .346
" Mode . 2237.563 .. 2 1118.782 1.68  .193
" Approach " . .608. 1 .608 .00///.976

2-WAY INTERACTION 514.165 2  257.082 .39 .68)

Mode X Approach 514,165 2 257.082 .39  .681

EXPLAINED 2755.284 5 .551.057 .83  .534
RESIDUAL 48592.083 73 665.645

TOTAL - 51347.367 78  658.300

N =79




Analysis of Variance

Table 5

Mean of Coherence Index Scores

for Problems 2, 3, 4 and 5

. =
[1}

Source \ ) SS df MS E P
MAIN EFFECTS 1390.226 3 463.409 2.61  .058-
Mode 1220.740 2 610.370  3.44  .037 .
Approach 224.917 1 224.917 1.28  .264
2-WAY INTERACTION 768.535 2  384.268 2.16  .122
Mode X Approach  768.535 2  384.268 2.16  .122
EXPLAINED 2158.762 5  431.752 2.43  .043
RESIDUAL | 12960.169 73 177.537
TOTAL 15118.930  78-  193.832
79 '

a5
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Table 6
Scheffe Test of the Mean Coherence Index. .

Scores by De1iveny‘M6de -- Problem 2

GROUP
- Control Print Computer
—wnaEANS 22.48 31.56 38.78
9.08 16.30"
7.22

*Significant at the .05 level, critical s' = 14.63



Table 7
Scheffe Test of the Mean of
- Coherence Index Scores for

Problems 2, 3, 4 and 5

a7

GROUP
B Control Print Computer
s MEANS 28.37 31.82 37.70
: ’
3.45 9.33"
5.88

ﬁSignificant at the .05 level, critical s' = 9.19

A

S e S+ e«
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- N i
hypothesis 1 also, the nonsignificant difference between Wﬁé print

group and the control group was not expected. Subjects using CAL

Structural communication achieved a higher coherence index score on

average than subjects not using structural communication; however,
subject§ using print structural communication did not achieve a
significantly higher coherence index score on average than squects
not'using structural communication. Two possibilities exist for
explaining this nonsignificant difference. First, subjects dsing
print structural communication may have been negatively influenced
by the format of the print material. To read discussion comments,
subjects first had to determine from the discussion guide which
lettered comments were appropriate for the responses they made, then
they~had to turn to the page containing the comments and read them.
After subjects read the appropriate comments, they could choose to
make, or not to make, another response trial based on thé comments
they read. The physical inconvenience of flipping pages may have
reduced the desire to make another response to improve their score.
A second explanation could be due to the small ayeragg:ny&ber of
response trials made by the print group (see Table 11}} ‘Since the
print éroup made only an average of 1.75 response trials compared to
1 response trial per problem for the control group, this may not
have been enough to jmprove the scores of subjects in this group
significantly. Although subjects in tﬁe computer group did not make
any more response trials on aver;ge (1.37 trials) than those in the
print group or in the control group, they did have the advantage of

receiving feedback regarding the value of their coherence index for

[



each trial. Tis feedback may have given subjects 1n the computer
group dn added advantage for determing the most appropriate time
to.make ano;her response to wmprove their score. Their decision
to make another response could have been based on not only the
discussion comments, but also on the knowledge of the ccherence
index value.

Hypothesis 2

Tables 1, 2, 3, and 4 summarize the results of the ana]yses
of variance for problems 2, 3, 4, and 5, respectively, using the
coherence index value attained for each problem as the dependent
variable. Table 5 summarizes the results of Ehe analysis of
variance using the mean of the coherence index values for problems
2, 3, 4, and 5 as the depehdent variable. No sigmficant
difference 1n coherence index score between subjects classified as

. deep approach learners and subjects classified as surface approach

‘]earners 15 1ndicated for problems 3, 4, and 5 or for the mean of
the coherence 1ndex values for problems 2, 3, 4, and 5. However,
a significant main effect (F(1,78) = 4.54, p = .036) 1n favour of
subjec;s classi1fied as deep approach learners is indicated for
problem 2.

The results for problems 3, 4, and 5, and the averall mean
coherence 1ndex support the hypothesis that using structural
communication negates any influence learning approach may have on
achievement of a high level of understanding. The results for

.

problem 2, however, do not support thi1s hypothesis. As problem 2

was the first problem 1n the study unit to utilize structural

communication discussion, this sigmficant difference may have

49
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been due to the fact that subjects were not yet familiar enough
with the structural communication process and thus the influence
of 1earning approach had more effect than any effect structural
communication would have had.
Hypothesis 3

As mentioned in the discussion for the first hypothesis, all
the structural communication study units were designed in such 3
way as to have only structural communication discussion for
problems 2, 3, 4, and 5. For all groups, subjects could make a
single response trial for problem 1 only, and they recei;ed no
discussion comments related specifically to the responses.
However, subjects in the print group and the computer group were
able to read a general discussion of problem 1 after they made °
their single response trial. ‘ |

The results of the analysis of variance for problem 1
outlined 1n Table 8 1ndicate a significant main effect for
learning approach (F(1,78) = 4.33, p = .N41) 1n favour of the
deep approach. These resuits support the third hypothesis.

Y

Subjects not using structural\communicat1on and classified as deep

N\

. i .
‘aners achieved a higher mean coherence index score

approach
than subjé@%s not using structural communication and classified as
surface apﬁfoach learners. Table 9 shows the means and standard

dev1étwons§$f the coherence index scores for each problem by group

gy -
and 1earn11ﬁ approach.

uits of the analysis of variance using the mean number



Table 8
Analysis of Variance

Coherence Index Score -- Problem 1

©

Source : S df MS F P
4

MAIN EFFECTS 2488.762 3 829.587 2.02 .18

Mode 783.068 2 391.534 .95  .390

Approach 1776.138 1 1776.138 4.33  .041

2-WAY INTERACTION 744.716 2 372.358 .91  .408
~ Mode X Approach 744.716 2 372.358 .9 .408

EXPLAINED 3233.478 5 646.696 1.58 .178
RESIDUAL 29950.269 73 410.278
TOTAL 33183.747 78 - 425.433
“ﬁ= 79 ’
LY
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Analysis of Variance

Table 10

Mean Number of Response Trials

\

Source SS df MS E_ P

MAIN EFFﬁcyé 7.334 3 2.445 15.41 .00
Mode 7.281 2 3.641 22.96 .00
Approach .026 1 .026 A7 .686

2-WAY INTERACTION .820 2 410 2.59  .082
Mode X.Approach ..820 2 .410 -2.59 .082

EXPLAINED 8.154 5 1.631 10.29  .00]

RESIDUAL 11.575 73 .159 ‘

TOTAL 19.729 78 .253

E:

79
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Table 11

Scheffe Test of the Mean Number -

of Response Triéls by Group

GROUP
Control Print Computer
MEANS 1.00 1.75 1.37
75" 377
.38"

€

*Significant at the .01 level, critical s' = .32 ‘




d

of response trials for problems 2 through 5 as the dependent

measure are summarized in Table 10. No s%gn1ficant difference for
main effect of learning approach was indicated; however, a
significant main effect for delivery mode (F(2,78) = 22.96; p = .001)
was found. Although the Scheffe test indicated a signmificant
difference among all three groups .(see Table 11), the mean ' »
number of response trials for all groups was too Tow to'dr;w any

conclusions.

r

Hypothesis 5

The results of the analysis of variance using the mean of the
coherence iﬁdex values for problems 2 through 5 as the dipendent !
measure summarized in Table 5 indicate a significant main effect
for delivery mode (F(2,78) = 3.44, p = .037). A subgequent
Scheffe test (see Table 7)‘showed }he computer group (M = 37.7)
ag superior.1n terms of mean coherence i1ndex score, to the contral

group (M = 28.4), but not superior to the prant group (M= 31.8).

4

These results support the contention that subjects using
CAL structural communication achieve a higher level of

understanding than subjects not using structural communication,
however, they do not support using CAL structural communication
over print structural communication.
Hypothesis 6

" Table 12 outlines the results of the analysis of varjance ¢
using the time for completion as the dependent measure. 5; h .
significant main effect was found for delrvery mode (F(2,78) =.

99.54, p = .001). The Scheffe test results sumarized 1n Table

o



Table 12

Analysis of Variance

»

Mean Time for Completion

“

56

Source - s df MS - F p
N o
MAIN EFFECTS 10150.965 3 3383.655 66.51 .00
Mode 10126.079 2 5064.040 99.54 .00
Approach 4087 4.087 .08 .778
. | ; ' | | > P
2-WAY INTERACTION  34.222 2 17.M1° .34  .715
ModeA Approach  34,222° 2 1711 .3 .75
" EXPLAINED . 10185.187 ' 5 2037037, 40.04 .01
" RESIDUAL * 3713.902 -+ 73" 50.875 .
TOTAL . . 13899.089 78 . 1\'78.1\93
b= 79 |
o Py g

?
»
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' N rg
Control ‘s, Print ) Computer
MEANS  22.08 50.04 - 36.85
— : ;
o . 2196 - 1477
. . ', *
139
. * ’ S
+ Significant .at the .01 level, critical s' = 5.76
A}
* . - :
\ . .
. /7
N ¥
‘ ’ o ’
« ,‘ . ‘ . ,"/ - .
‘ ‘ ‘ }

- Table 13

o

Scheffe, Test of the Mean Time

for Completion by Group °
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13 indicate a significant difference amongq ‘all three groups. The,

N . \:l' . )
control group completed the study unit in the'least time (M = 22.1

m1nutes), the computer group in the second least t1me (M= 36.9
minutes), and the print group 1n the 1ongest time (M = 50.Q minutes).
Although the control group cgmp]eted‘ the study unit more quickly -
than the computer .group, the mean coherence xndex scores were lower
than for{ the computer group. These résults support the sixth
hypothesis. The mean time for completion for subJects usmg CAL

f

structural comnumcatmn 1sf less than the mean time’ for completion

\

for subjects using print structural communication.

‘




CHAPTER 6
GENERAL DISCUSSION

The pr%mary purpose for conducting the reséarch outlined in
this paper was to determine the effect of structural communication
as a design method for CAL. As well, previous researchu '
demonstrating that learning approach affects the level of
understanding achieved by learners prompted the author to determine
whether structural communication used as a design method for
developing CAL would prodﬁce CAL material that adépts to £ﬁe
learning’ approach of learners. Thése(questions, and the specific
quesj;ons posed earlier iq th{s paper, are p§rt1a11y answered by the
results outlined in the previous chapter.

“The_use of structural communication as a design method for

developing effective CAL is sdpported by this research. Subjects

" using CAL structural communication achieved a higher level of

understanding than subjects not using structural commun;cation. .
Unfortunately, the results of this reseérch do not support the use
of pgﬂm structural communication over not us;ng structural
communication. These results are surprising compared to previous
research pesults demonstréting the usefulness of print structural
;ommuniéat1on: A possible Explanation for this may be found in the.

format of the print study unit”and in the length of time spent on

" completing this unit. Although the mean-time for completion of the.

print study unit was 50.04 mi:ytes and althdugh all subject§

.~



finmished the umt before the end of classtine. subjects may have
felt they were pressed for time and thus were reluctant .to make

additional response trials. [If this study unit 15 used for future

investigations, 1t would be adv15abfe either to reduce the number
[ ’ . - .

of problems to which subjects respond or to have ample time

availaple so subjects would not feel pressured.
Previous research on the effects of learning aoproach on

achevement 1s also supported by the findings of this research.

Learners classitied as deep approach learners achieved a higher

level of understanding than learners classified as surface

\

approach lerners. As suspected, the content of this structural
communication study unmrt was more easily understood by learners
classified as deep approach. However, the results are not as

Clear cut as‘they may at first appedr. Although a s'gmificant

?

drfference was fand between learners classified as deep approach
and learners classified as surface approach in terms of level of
understang1ng achieved on problem 1, there seems to be more
variation than would be e;pected within the control group. ﬁ1gure

1 11lustrates graphlﬁally the coherence index scores by group and'

.
learning approach.

The 1nfluence of CAL structural communication for adapting to

r '

the learning approach of learners 15 also supported by this research.
Al ~ .
Subjects achleYSfasgﬁglly high levels of understanding i1ndependent

» .
of learning approach However, the author had predicted that this
N .

e?uETT{y of level of understandwng'woubd be due'to a difference

in the number of response trials made by subjects classified ds

' -

14
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deep approach rtompared to subjects classified as surface approach.
Unfortunately, too few response trials were made by' erther
learning approach group to determine 1f the number of response
trials 1s a sigmficant factor: However, the m;mber of response
trials may stiil be a factor 1n determining the adaptability of
structural communication to learning approach.

A¥though no significant difference was found for subjects
classified as surface approach compared to subjects classified as
deep approach, a larger number of response tr1a1§ may have shown a
d1 fference. Encouraging subJects»to make more response trials
might be accomplished by increasing the difﬁculty.of the content.
[f subjects did noé perform well on a first trial, this might
motw‘ate them to make add1t1onra] trials. Alternatively, the CAL
progra-m could 1nclude a "present high score" like many a}‘cade
games. The challenge of beating a high score might motivate

learners to make additional response trials to 1ncrease their

“
.

score. Further research to determine the relationship between
number of response trials and learning approach 1n terms of the

level of understanding achieved 1s justified. ’ ¢
" Previous research on the effectiveness of CAL versus. other
rév-CAL delivery modes has had mixed results 1n terms of the

=
efficiency of learning. The research reported here adds support
1n favour of ustng CAL as a delivery mode. Learners using CAL

) 1

structural commumication achieved a higher level of Jnderstandmg

than learners who d1d not use CAL structural communication. As

well, CAL structural communication was ‘found to be more efficient in

" r

s

62

?



63

\

terms of the time required to reach this high level 6f
understanding. The use of CAL structural communication should
enable learners to achieve a high level of understanding independe?t
of learning approach in less time than when using olher methods.
“Conclusion ,
The implications of this research for future developments of

CAL microcomputer courséware are important. Currently available
courseware has been criticized for its poor pedagogical quality and
for its emphasis on learning of trivial information. Little
microcomputer courseware éxists that attempts to ensure deep
understanding -- understanding that reguires more than the mere‘
knowledge of isolated facts or pieces of information. Instructional
designers who use structural communication as a method for CAL can
produce courseware that emphasizes not only the isolated facts and
concepts, but also the interrelationships of these facts and
concepts by ensuring understanding of the underlying knowledge ;
structure.

Because the research presented here is somewhat innovative,

- further research 1; prescribed béfore structural communication can
be fully evaluated as a method for CAL design. The results reported
in this study justify further investigation. For educational,
technolog:sts in the field of CAL design, there a;e numerous
possibilities for advancing the use of structural communication as a

’ CAL design method. The depth of feedback dialogue possible with

coTputers is 1imited-only by memory capacity, the imagination of-

educational technologfsts, and the limitations of the computer

A %
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ianguages us é to write the programs. Employing Srtificial
intelligence i{languages when designing CAL structural communication
study units could create 'human-like' dialogue personalized to
individual 1:§rnefs and, perhaps, could permit highly interactive
reciprocal di%logue where learners could debate as well as respond
to discussion ?enerated by computer programs. Perhaps future CAL
deve]opménts uﬁilizing structural communication wi11'produce
effective courseware that c¥psely simulates the dialogue between
instructor and fearner and that truly adapts to the individual

differences of learners.

PRV - - P - - -
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INTENTION

Since it was first written by George F.F. Lombard of the

~ Harvard Business School in 1947, the Dashman case has been
studied by thousands of_un1vers1ty students#and practiicing
managers to develop a deepened perception of some vital aspects

of organizational administrat?}iga Although Written more than

thirty years ago, this classic Mase remains extremely relevant

to management in today's organizations. Few managers or

p;ofess1onals have not faced a prob]em like that of Mr. Post's

the Dashman Company.

In this study unit, the Dashmah case is presented 1n a new
format designed to epable you to gain a‘high level of
understanding of some of -the rob]ems faged by practicing’
managers in real-life ¥ituati You will be asked to record
what you cons19er to be the factors involved in-five serious
problems inherent in the situation, including’ questjions of goal
setting, organization, and communication withip the company.
Once you have recorded your response, you will be able to read
some commentary in the form of discussion based sdbc1f1ca1]y on
the .responses you have maqe
- . . ’
desigped with the intention of encouraging
"you to think about\{hg/€ircumstances of the case and give you
suggestions on other speets which you may not have previous]y
considered. The technique employed here to do this Jds
,structura] commumcatmn - \

The' problems wer

»

Structura1 communication used to analyse a case study in this

manner : .
L A
1. pr,oducesta dialogue that takes into consideration
1nd1v1dua\ differences of viewpoint;

¥ L4

over]ooked ot 1n3dequate]y copsidered;
¢ 4
3. permits a variety “of acceptable splutions demonstrating
the realistic interrelationship of factors’1n the
's1tuat1on,

€ L
4. enables you to review your reSponses and make additional

responses, as you gaih more insight ‘into the case by,
< reading the commentary on each response; and L

5. offers gu1dance in terms of cOherence and consistency,
rather than in terms of correctness or incorrectness.r

) ,
- t .
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2. draws attent1on constant]y to- aspects that have been ¢
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THE CASE

I 4

R ‘ The Dashman Company was a large corporation making many
types of -equipment for the armed forces of the United States.
o It had over 20 plants, located in <the central part of the
/ £ country, whose purchasirg procedures had never been completely
coordinated. In fact, the head office of the company had
encouraged each of thg plant managers to operate with his staff
as a separate indepen8ient unit in most matters.
Late in 1940, when it began to appear that the company would
4 face increasing difficulty in securing certain essential raw
materials, Mr. Manson, the company's president, appointed an
experienced purchasiwg executive, Mr. Post, as vice president
in charge of purchasing; a position especially created for him.
LY
Mr. Manson gave Mr. Post wide latitude in organizing his
i job, and he assigned Mr. Larson as Mr. Post's assistant. Mr.
Larson had served the cempany in a variety of capacities for
many years and knew most of the plant executives personally.’
Mr. Post's appointment was announced through the formal
channels usual in the company, including a notice in the house
organ published by the company.

One of Mr. Post's f1rst decisions was ‘to begin immediately
to centralize the company's purchasing procedure. As a first
step he decided that he would require each of the exécutives
who handled purchasing in the individual plants to clear .with -«
the head office all purchase contracts in excess of $10,000.

He felt that if the head office was to do any coordinating
in a way that would be helpful to each plant and to the-company

. as a whole, he must be notified that the contracts were being
¢ prepared at least a week before they were to be signed.
He talked his proposal over with Mr. Manson, who presented
it to his board ‘of directors. They approved the plan. *
While the company made purchases throughout the year, the °
‘begipning of its peak buying season was only three weeks away
at the time this new plan was adopted. Mr. Post prepared a
letter to be sent to the 20 purchasing executives of the
company. The letter read as follows:
T ‘ . Dear .
. : 5 N - . 4
The board of directors of our Company 'has recently
authorized a change in our purchas ng procedures
Hereafter, each of our purchasin execut1ves in the
several p]ants of the company will not1fy the vice
/ g president in charge of purchasing of all contracts in
/[- excess of\$10,000 which they are negatiating at least a
week in advance of the date on which they are to be
signed.
.. I am sure that you will understand that th1s step is
- necessary to coordinate the purchasing requ1rements of .the
Y ‘comﬁany in these times when we are facing increasing ‘

¥y
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difficulties in securing essential supplies.

This proeedure should givetus in the central office the
information we need to see that each plant secures the
optimum supply of materials. In this way the interests of
each plant’ and of the company as a who1e will be best
served. .

o \ ’ .
Yours very truly," . o

Mr. Post showed thé letter to Mr. Larson and invited his
comments. Mr. Larson thought the letter an excellent one, but
suggested that, since Mr. Post had not'met more than a few of
the purchasing executive, he might like to visit all of them
and take the matter up with each of them personally. :

Mr. Post dismissed the idea at once because, as he-said, he
had so many things to do at the head dffice that he could not
get away for a trip. Conseqyently, he had the - 1etters sent out
over his signature.

During the two following weeks replies came in from all
except a few plants. Although a few executives wrote at
greater length, the following reply was typical:

. Post:
Dear Mr Oit @

Your recent communication in regard to notifying the
head office a week in advance of our intention to sign
ceantracts has been received. This suggestign seems a most
practical one. We want to assure you that ybu can count
on our cooperation.

T
Yours very truly,

During the next six weeks the head office received no
notices from any plant that contracts were being negotiated:
Executives in other departments who made frequent trips to the

< plants reported that ‘the plants were busy, and the season 3

usual routmes &re being followed.

N

75

9



hE

0]



e

v

Prpblem 1:

Problem 2:

Problem 35

Problem 4:

Probelm.5:

L, o
It has been stated that coordination is itself a
function needing special attention -- at
administrative levels as well as at the
poli aking level. The organizational design of
a comfany should include adequaté means for _
coordinating decisions at a high executive level..
Which combination of factors (on the matrix)

shows a confusion in-the company in the B

understanding of organizational design?

Studies have shown that in distinct types of
equally successful businesses, different
management styles have been domihant. The style
that is effective in one situation may be
disastrous in another situation,. Perhaps another
type of manager should have been recruited instead
of Post.

Which combination of fgactors (on the grid)
should influence a personnel dec1s1on of this
sort?

In a recent study Peter Drucker pointed out that
information can be conveyed only after a situation”
has been established that is based on the ’
perception of the.receiver of the communication:’
"If," he wrote, "communication fits in with the
aspirations, the values, the purposes of the

>

‘recipient, it is powerful. If it goes against'sis

aspirations, his values,” his motivations, it isj
Tikely-not to be received at all, or best to be
resisted.”

We can view this case as a commun1cat10n
problem. Which combination of factors indicates
the source of the breakdown?

It has been observed that for an organfza;ion to
work effectively, change must be perceived by each
member as increasing, rather than redtricting, his
.scope and maintaining his sense of personal worth
and importance.

We can consider this case as a prob]em of human
relations centering around the actions of the new
president. Which combination of factors

indicates the human behavioral probiem?

Planning for orderly change requires a /™
participative development of objectives’for the
functional units of the organization and
consideration.of the relation between short- and
long-term goals.

Lack of such planning leads to management by
crisis, in which the organization struggles with
immediately pprceivéd difficulties and managers
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tend to protect their own domains rather g
defer to the interests of the organization.
Which combination of factors reflects a primary

orientation at the Dashman Company toward .
short-term goals?

an
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Response matrix Y

® ©, @ O

The fact that the The type of The fact that the The decisipn
suggestion of ° appointments Dashman Company to centrahize
personal meetings made by the has 20 centrally purchasing
with purchasing president located plants

directors was not
taken up

®

The encouragement

©

The relevance of

D

The latieude

®

The assistant’s

of independence the previous given to the new personal
given by the head experience of vice president by «| knowledge of
office the new vice the president the purchasing
president cxecutives
o S e
L]
® @ @ D
The board of ‘The letter’ The fact that a The president
directors’ issuing a few purchasing gettng the
forecast of directuve on exccunves did not board’s
increasing purchasing reply approval for
difficulty in procedures the scheme
purchasing
oo 1
® . ® T
News of the The ingbility of The imminence of The fact that
appointmert of the pcw vice the annual peal: purchasing
the new president to lcave purchasing penod procedures had
vice president the h#ad oflice never been
disseminated ‘ completely
only formally coordinated
v { - +
® ®

The notification
only of orders
greater than
$10,000 a week in
advance

The fz’lct that
the new vice
president signed
the letter

-

The typical

letter of

response from

the purchasitg *
" cxecutives

The selection
of anew vice
president from
outside the
organization

The assignment,
by the president
of the

vice president’s -
assistant

The attitude of
the new vice
president to the
purchasing
executives

@

The assistant's
appraisal of the
vice president’s
plan and letter

The submission
of the vice
president’s
plan to the
president
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DISCUSSION OF PROBLEM 1

Compare your respanse with the following discussion:

It is questionable whether the president, Manson, had

considered carefully the problem of bringing a high-ranking

igxecutive into the organization (ITEMS 2 and 13).

Creation of this position would be expected to cause
difficulties in any event, whether the new &xsCutive was an
insider or an outsider (ITEM 20), and whether or not he had
"local" support (ITEM 21), since corporate headquarters had
encoyraged independence and thus did not support the kind of
decision flow -- from the periphery to the center -- which
centralization of purchasing implied (ITEM 7).

The complex of policies and actions necessary to maintain a
largely decentralized organization makes it hard to centralize
a function like purchasing on an exception-reporting basis.

The president seems to have assumed that merely establishing a
purchasing executive at headquarters would be sufficient to
supply coordination between functions. Obviously, it was not.
Although there was coordination in approving the decision to
centralize purchasing, .there was not good coordination in T}
carrying it-out (ITEMS 10 and 17) in the face of the relative
autonomy of the plants < ITEM 5).

Only Manson could be expected to supply executive coordination
over all functions, and it can be argued that the letter
setting up the plan should havg been sent over h1s signature -
(ITEM 18). <

The submission of the plan to the directors may have seemed
unnecessary,. but Manson quite rightly may have wanted them to
see that apractical step had been taken to head off the
purchasing problem (ITEM 12).

Is it possible that the plant purchasing managers were not
aware of any anticipated problems in finding materials (ITEM
3)? Is there evidence in the case that they had already
experienced difficulty? Perhaps the board of directors,
Manson, and Post were remiss in not laying the groundwork to
make sure that the plant executives shared their perception of
the purchasing problem (ITEMS 5 and 9).

‘It can also be argued that Larson should have made clearer to
Post the organization's rhythm of purchasing peaks and slack
periods. The peak purchasing period was an inopportune moment
to introduce changes in Dashman's organizational structure
(ITEMS 15 and 11). o,
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On the other hand, it can be argued that Post was not the
"experienced" purchasing executive he appeared to be to the
president (ITEM 6). Post appeared to be lacking the experience
that would' have enabled him to handle the shift in
organizational structure (ITEMS 4 and 17).

Factors that appear to us to be secondary aspects of the
organizational problem are items 1, 8, 19, and 22. They may be .
more related to the psychological factors at play in the -

company.

It
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about the way the new man willa operate or how the people
consutted will fare under the new Jorganization setup.

On the other hand, in this casé the risk of such’
commitments seems low if, by consultation, thé president
could have obtained a better idea of what the new executlve
‘would be up against. A
We be]leve that the scale and degree of coordination’ are
secondary factors re]at1ng to communication problems. If
oyou included the number of plants and the”absence of full
coordination in purchasing procedures because you considered
them to be primary communication difficulties, we suggest
you consider the question: "Were communications between
Manson and Post, and Post anhd Larson a more serious source

b f d1ff1cu1ty7"

'Taken together, several factors 1nd1cate a prob]em\t¥p1ea1
in trying to communicate a change. General]y, such
‘communication is difficult when (a) it is unclear as to what
Jdt involves;-(b)" it comes from a source whith the intended
audience cannot trust; (c) the audience does not perceive
the need or reason for change; or_(d) the audience has no
opportunity to~influence that change Ir light of these
remarks, réconsider the relationship between Post in h1s
pos1t10n and the state of the company. . .

It 15 important- to d1st1ngu1gh between one-way and two-way

communication and the situation in which each can be -

effective. . Where change is involved, one-way communication
is inadequate because it does not: permit participation.
With managers?ﬁhe\gave been encouraged to be 1ndependent
only two-way commuhication can.succeed. ;h message
between Post and the purcha51ng executives has Loth an /
explicit and an implicit’meaning. The conflict or gap
‘between explicit and implicit meaning becomes clear only
. when there is dialogue between-the parties.. We .suggest that
you please reconsider your views. ' b
Post's experience and the top-level decision to'centralize
can give him formal authority, but they canno¥iensure
effective authority. Even in situations where there is more
agreement on goals than there was at the Dashman Company
between Post and the purchiasing executives, effective
authority or influence rests on.a comb1pat1on of §orceful
personal involvement on the part of the leader and of trust
‘and acceptance on the part-of the followers. In his short
time with Dashman, Post had not been able to establish
gither a strong persona] image or a relationship of
confidence and trust o
It can be argued that this was dot a time to try ‘such an
important change. The 20 ‘plant purchasing hedds ‘had to give
priority to getting through the peak buying period. Post

\ e
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, may have been insensitive about the timing of the step tc»

cgptra]1ze or perhaps Manson gave him tog)short a'time in
whicl to get th1ngs mov1ng . v
N
You appear to be p]ac1ng considerable emphasig on the 7L
reaction of the purchasing executives to the™ice ¢
president's directive --gven to the point of assuming that
theéy are the ones chiefly, at fault for not recognizing the
need to .change and thé value of gettihg an experienced man
like Post at Dashman.ffﬁe do not agree with this
interpretation -- but that does not render it invalid. We
ask you, however, to reconsider your response in the light
of this comment and to seek the sources of the behavioral
problem ‘elsewhere.

You seem to be overlooking some of the most important
sources of the human relations probéap. Post has somehow
failed to get the response he expect®d. At the same time,
he had assurances that the response he expected would be
forthcoming. Did he really understand what he was doing?

Perhaps. you have not considered the behavior of the
assistant, Larson. Why, when he knew the company andnihe
people- involved in the @ntralization of purchasing, did he

not warn Post of the problems of putting the plan into -

operation? Why did he not persuade Post that his pr10r1t1es
were wrong? Could it have been reluctance to see Post.
succeed in a role that perhaps he had wanted for himself?
Post was, after all, an outsider.

It may not be immed{ate1y apparent that in proposing his
plan in the manner and circumstances that he did, Post
ignored prime motivating influences in the company for both
purchasing executives and plant managers. These influences
stem from the autonomy each plant had, giving scope to
individual achievement and growth. As trends in the
management of conglomerates and profit centers in other
large corporations show, the value of providing motivation
locally for achievement and growth often outweighs possible
economies in centralizing functions like purchasing.

Another reasonable point of view is that the introduction
from above of any high- ranking executive creates human
relations problems, and that in thetDashman case those
problems were tackled very ineptly by the president.

It may be interesting to question the degree of Post's
expertise. Did it show in.his decision to centralize or in
his communications? Did he demonstrate any experience in
the management of change? Would experience .in that regard
be more important than knowledge of the purchasing function
brought from other organizations?
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R wConsiderations of how have been uppermost in the discussion
.50 far.. It is also important, however, not to overlook the
what for. The board of directors foﬁEcast difficulty; the 6
I president had to do something about it. Clearly some form
. » . of centralization was necessary, so he appointed a man to
) . accomplish it quickly. ‘

S. Some features of your respdnse are not necess'ari]y 'impOrta}\t
from a short-range point of view. The psychological make<up

: ' of the parties involved, for example, is a factor in the
////}J situat%on whatever pe;iggetive is used to view it.

T. An outsider, coming ifh at a time when plant management is
" under pressure to perform familiar, routine tasks, is in a
poor position to impose a review of priorities or a change
in policy. Post's failure to recognize the impact of the
peak purchasing period not only hurt his chances to
g accomplish this change, but has made future communication
‘ with the plant purchasing executives more difficult.
\ U. That Post did not take up Larson's suggestion of personal
' meetings may appear strange, but we are not told the whole
story of how much time was involved or how many other tasks
were assigned to Post. His "involvement" at the head office
may have been an excuse, as noted in Problem 2; but he may

havé been under pressure to do work that kept him from .

Ting. Of course, one can still question the sense of
priorities that led Post to ignore Larson's advice.

V. Taken together with Post's involvement at headquarters, thé
fact that the Dashman Company had 20 purchasing executives
_— would make meetings very difficult. However, the costs in
‘ staging a group meeting might have been returned many times
over it it had solved the differences in orientation and
priorities between Post and the plant purchasing ment.
o

W. Means of introduction, other than formal, can be both .

expensive and time consuming. The company house organ may
have been a useful enough medium for doing this job.

X. You have included long-term features that seem to have had
much attention from persons in the case. Be sure to
' consider the distinct characteristics of short-term and
long=t&rm goals.

]
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VIEWPOINTS _ o

L]
You have now had a chance to e plore the Dashman case from five f

different standpotnt's: organiyfational communication,
interpersonal behavior, organization structure, short-term vs.
long-term pressyres, and personnel recruitment

, .
Post's predicament, so apparently simp}e at first glance,
encapsulates, many important problems that we face, each day as
mangers or members of organizations. The lessons that can be
drawn apply not only, to business, but to involvement in
gommun1ty organizations and even to interactions within one's
am1ly '

Whether or not we have ever sent or received a memorandum on
‘the approval of purchase orders, we all know what it is like to
be new members of organ1zat1ons or to have someone _new imposed
on us. We have all been in situations either wher&our assumed
power to communicate and direct was not matched by the response
we received or where we acted to ‘ignore messages or directives .
that seemed to. us 1nappropr1ate .

’

-Managers who have discussed the Dashman case over the years
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have drawn many interpretations and lessons from it. Some have

defended Post andiargued that the top officers of Dashman
should have done more to endorse and back his directives.
Others have treated the problem as one growing out of Post's
failure to understand the kind of purchasing practices required
at the company and have suggested that it was a mistake to h1re
him for the job.

But most often the discussion has centered around a theme that
we want now to develop in a more general way: i.e., that while
structure, size, tradition, available communication media,. and
sometimes even employee expectations favor one-way transmission
of information, guidelines, and instructions, effective
management requires two-way communication.

Interactive dialogue among members of organizations often is
hard to arrange, especially beyond the confines of small york
teams; and, as the Dashman case shows, it is often rejected as
a strategy because it is expensive in time and energy for those
who get involved.

Discussion of the Dashman case hints at many ways in which a
better dialogue among the parties involved would have helped to
ensure that Post was the best man for the job, provide for his
early 1ntegrat1on into the organization, and speed construct1ve
changes in purchasing practice. ’
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INTENTION - ,

Since it was first written by George F.F. Lombard of the \\\;
n

. Narvard Business School in 1947, the Dashman case has bee

studied by thousands of university students and practicing
managers to develop & deepened perception of some vital aspects
of organizational administration. Although written more than
thirty years ago, this oYassic case remains extremely relevant
to management in today's organizations. Few managers or ' . .
professionats have not faced a problem like that of Mr. Post's
in the Dashmdn Company. , | ; ¢

In this sﬁhdy unit, the Dashman case is presented in a new ¢

format designed to enable you to gain a high level of

understanding of some of the problems faced by practicing
managers in real-life situations. You will be asked to record
what you consider to be the factors involved in fivg serious
problems inherent in the situation, including questions of goal
setting, organization, and communication within the company.
The problems were designed with she intention of encouraging
you to think about the circumstances of the case and to allow
you to choose from a matrix of 24 different items those factors
that in combination, form the key factors relevant to that

~ problem. ~ .
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\_ -Instructions -for Compleiing This Unit
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2. READ the PRESENTATION -- this contains the actual material i
in the form of a case study for the study Hpit. ¥

This study unit cgnsists of six sections: the INTENTION,
PRESENTATION, INVESTIGATION, RESPONSE MATRIX, DISCUSSION, and
VIEWPOINTS. To complete the unit, follow the directions below.

(Note !! use the enclosed flowchart as a quick reference while
you read the instructions). A v

1. READ the INTENTION -- this will introduce you to the study L,
unit and explain the method of structural communication. .

3. READ the INVESTIGATION -- this section poses five problems
related to the case you hHave read in the PRESENTATION. Each
problem is constructed so that a combination of 24 elements
or events of the case may be relevant to that problem.

4. From the RESPONSE MATRIX select the combination of factors
which you think are most relevant to the problem and mark
your choices on the RESPONSE FORM. . ]

5. Once you have selected a combination of factors and have -
recorded them on the RESPONSE FORM, turn to the DISCUSSION
and READ the appropriate comments that relate spQ&ifica]ly /
to the choices of factors you have made from the RESPONSE
MATRIX. .

The discussion for PROBLEM 1 is given-as a warm-up to
introduce you to the method as it discusses PROBLEM 1 in
general terms. The remaining discussion for the other
problems introduces a series of inclusion and omission %
tests. Here is how it works:

Suppose you have selected items 3,4,8,11,17,19,20, and 24 as

relevant items to one of the problems. To make a particular <o
point about an aspect of that problem -- where we anticipate
that you may misunderstand or disagree with our
interpretation -- you will be instructed to READ a
particular lettered comment as follows:

-

This can be interpreted to mean "If you have included 2 or .
more of the items 2,5,8,13, and 17, then READ comment A".
You have, so you would READ comment A. The omission test
works in a similar manner. '

’ Z or more of 2, 5, 8, ‘ } S
| 13, and 17 .,_-,>A
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6. Once you have selected a groiup of items as a response and read . '

and make a revised response based on the comments yoy have
received. - The intent of this process is to encourageé you to

the appropriate discussion comments; you may want t:ggo back
achieve as high a level of understanding of the problem as

-+ possible. Continue to make as few, or as many, responses as

you consider necessary to reach an in- depth understanding of
each problem.

B
7. 'Once you fee] you understand the problem in-depth, respond to
the next prob]em in the same way.

8. When you have completed a11 responses and have READ the

appropriate DISCUSSION comments for every problem, record the

time you completed the unit in the space provided on the -
RESPONSE FORM,

9. Fina]ly, READ the VIEWPOINTS section in the booklet. This

section discusses the Dashman-case as a whole and gives you
some more information to think about. *
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' - Instruction Guide Flowchart
' 2
READ the ‘RERD the
" ———
INTENTION FRESENTATION i '
u ] READ
FROBLEM 1 READ  the
‘ { VIEWFOINTS
RECORD ~our -
responses to le.
. FROELEM 1 on the
N RESFONSE FORM RECORD the time

g0 completed

i o or .the
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This study unit consists of six segtions: the INTENTION,
PRESENTATION, INYESTIGATION, RESPONSE MATRIX, DI SION, .and

VIEWPOINTS.
1.

READ the INTENTION -- this will introduce you to the study
unit and explain the method of structural communication.

: RERD the PRESENTATION -- this contains the actual material

in the form of a case study for the study .unit,

. READ the INVESTIGATION -- this section poses five problems

" related to the case you have read in the PRESENTATION. Each

problem is constructed so that a combination of 24 elements
or events of the case may be relevant to that problem. ;
!q: gre now ready to begin the computer-assisted learning

thon of this study unit. At the computer terminal enter
your name (eg. J Doe) when asked to do so. computer will
request you to enter g selection of responses from the
RESPONSE MATRIX. WheW you have entered all the responses
you wish to make, or if you decide to change an entered
response, enter a zero (0).

Once you have selected a combination of factors and have
entered them at the computer terminal, the computer will
generate appropriate comments for you to READ that relate
specifically the choices of .factors you have made from the
RESPONSE MATRIX.

The discussion for PROBLEM 1 is given as a warm-up to
introduce you to the method. The computer will direct you
to this discussion in the booklet. The remaining discussion
for the other problems will be computer generated. .

. Once you have selected a group of items as a response and

read the appropriate discussion comments generated by the
computer, you will be allowed to go back and make a revised
response based on the comments you have received. The
intent of this process is to encourage you to achieve as
high a level of understanding of the problem as possible.
Continue to make as few, or as many, responses as you
consider necessary to reach an in-depth understanding of
each problem.

To help you determine your level of understanding, the
computer will assess each group of responses in terms of a
COHERENCE INDEX. This index is a measure of the relevancy
of your responses to the given problem from the point of
view of management- experts.

To complete the unit, follow the directions below. -
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7. Once* you feel you nderstand the problem in-depth, you can
" resporid to the neXtproblem by indicating that you }o not

wish to make any/fuwther response Theg computeg will .

automatically al ow you to respond§o the next probjem.

8. When you hanecompleted your responses to _all five probiems,

» READ the VIEWROWNTS section in the booklet. This section
discusses the Dashman case as a whole and gives you some
more’' information to think about.

e
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Instructions for Completing This Unit

This study unit consists of five sections: the INTENTION,
PRESENTATION, INVESTIGATION, RESPONSE MATRIX, and, VIENPOINTS.
To gomplete the unit, fol]ow the d1rect1on§ below.

. READ the INTENTION -- this will 1ntroduce you to the

learning material in thestudy unit.

. READ the PRESENTATION -- this conta1ns the actual material

in the form of a case study for the“Study unit.

. READ the INVESTIGATION -- this sectiop poses five problems

related to the case you have read in the PRESENTATION. Each
problem is constructed so that a combination of 24 elements

or events of the case may be relevant  to that problem.

From the RESPONSE MATRIX select the combination of factors
which you think are most relevant to the problem and mark
your choices on the RESPONSE FORM.

Once you have selected a group of items as a response and
thought about the relevancy of your responses to the
problem, you may want to go back and make a revised
response. The 1nt?nt of this process is to encourage you to
achieve as high a level of understanding of the problem as
possible. Continue to make as few, or as many, responses as
you consider necessary to reach an in-depth understanding of

“each problem.

Once you feel you undergtand,the problem in-depth, respond
to the next praoblem in a similar manner.

. When you have completed all responses for: every problem;
- record the time you completed the unit in the space provided

on the RESPONSE FORM.

. READ the VIEWPOINTS section in the booklet. This section

discusses the Dashman case as a whole and g1ves you some
more finformation to think about.
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Max Wertheimer?: Thinking as Imngmalivt\reconslrucllon

\Vhal occurs when. now and then, thinking rcally watks producuvcly? What
Jappens when, naw and then, thinking forges ahead? What is really going on in
such a process?

If we look for answers in books, we often find zpparemly easy ones. But
confronted by actual processes of this kind — when one has just had a creative
idea, however modest the issue, when one has begun really l%_grasp an issue,
when one has enjoyed a clean, productive process of thought ¥~ those answers
often seem 10 cover up the real problems rather than to face them arely. The
flesh and blood of what has happened seem to be'lacking in lhosc‘swcrs.

Surely in the course of your life you have been curious about a 161 of things,
sometimes seriously. Have you been equally serious about what this thing called
thinking may be? There are, in this world of ours, caling, thunderstorms,
blossoms, crystals. Various sciencés deal with them; they attempt by great effort
1o get real understanding, to grasp what these things really are. Arc we cqually’
serious when we ask what productive thinking is?

There are fine cases. You can find them often, even in dallyallfc i you have
had your eyes open, you have probably encountered somewhere in yourlife — if
nowhere else, then in children — this surprising cvent, the birth of a genuine idea,
of a productive development, the transition from a blind attitude to
understanding in a productive processs. If you have not been fortunate enough to
experience it yoursell, you may have encountered it in others; or you may —
fascinated — have ghmpscd it when reading good books.

Many are of the opinion (hat men do not like to think; that they will do much
{o avoid it; that they prefer 10 repeat instead. But in spite of many factors that are
inimical to rea! thinking, *that suffocate it, here and there it emerges and
flourishes. And often one gets the strong impression that men, even children,
long*for it. \ d

\What really takes place in such proccsses" Whal\happcns if one rcally thinks,
and thinks productively? What may be the decisive fealures and the steps? How
do they come about? Whence the fash, the spark? What are the conditions, the

attitudes, favorable or unfavorable to such remarkable events? What is the real

differsnce between good and bad. thinking? And in connection with all these
questions: how improve lhlnkmg‘l your thinking? thinking itself? Suppose we
were to make an inventory of basic operations in thinking — how would it look?
What, basically, is at hand? Could the basic operations themselves be enlarged
and improved, and thus be made more productive?

For more than two thousand years some of the best brains in philosophy, in
logic, in psychology, in education, have worked hard to find real answers to these
questions. The history of these efforts, the brilliant ideas brought ferward, the
hard work done in research and in theoretical discussion, present on the whole a
tich, dramatic picture., Much has been achieved. ln a large number of special

qucstions solid conltibulions to understanding have been made. At the same time -~

there is something tragic in the history of these efforts. Again and again when
great thinkers compared the ready answers with actual, fine thinking, they were
troubled and decply dissatisfied — they felt that w}xaf had been done had merits,
but that in fact it had perhaps not touched the coré of the problem-at all,

The situation is still somewhat of this kind. To be sure, many books deal with
these questions as if, fundamentally, everything were setiled — in one way or
another. For there are basically different ideas about what thinking is, each with

*Extracts taken from Produciive Thinking published by Harper, Newl’ori in 1943 (pages 1-3,
S-13, 14-17, 45, 46, 48-50, 36-58). .

rd
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serious consequences for behavior, for education, When observing a teacher we © *

may often realize how serious the consequences of such ideas about thinking can
be. . R

Although there are good teachers, with a natural feeling for what genuine
thinking means, the situation in schools is ofien not good. How teachers act, how
a subject matter is taught, how lextbooks are wrulcn. a)l this is widely determined
by two traditional views about the nature of (hmkmg the view of traditional logic
and the view of association theory. These two views have their merits. To a degree
they seem adequate to centain types of thought processes, 1o certain jobs in
thinking; but it is at least an open question whether the way in which they
imcrpm thinking does not cause serious hindrance, an actual impairment of
genuine abilities. .

As a kind of background for the following discussidhs, 1 present: first a very
short characierization of the two raditional approaches. They surpass all others
in the rigor dnd completeness with which they consider operations and establish
basic concepts, standards, criteria, laws and rules. Other approaches — even if
they se€m at first in strong opposition ta_these two — often still contain as their
very meal, in one way or another, precisely the operations, the rules of these two.
Modern research in thinking is largely determined by one or the other, or both at
the sametime. I shall indicate their main lines, but shall omit some points which
appcar as additions of another nature and which, besides, are not clear in
themselves. -

Traditional logic attacked the problems in an ingenious fashion: how are we to
find the main issues in the vast variety ®f the topics of thinking? As lollows:
thinking is concerned with truth, Being teue or false is a'quality of assertions,
propositions, and only of these. The elementary form of prop’osilion\.asscks or
denies some predicate of a subject, in the form ‘all Sare P,' or 'no Sis P,’ or
‘some are,’ or ‘some are not.’ Propositions involve general concepts — class
concepts, These are bagic to all thinking. For the correctness of a proposition it is
decisive thal jts 'intension’ or ‘extension’ be dealt with correctly. On the basis of
assertions inferences are drawn. Logic studies formal conditions under which
inferences are or are not correct. Certain combinations of propositions make it
pomblcuo derive ‘new’, correct propositions, Such syllogisms, with their
premises and their conclusnonx are the crown, the very heart of traditional logic.
Logic establishes the various forms of syllogism which guarantee correctness of
the conclusion.

Although most of the textbook syllogisms seem barren, a kind of circle, like the
classical example —.

All men are mortal '
Socrates is a man

therelore, Socrates is mortal—
there are examples of real discoveries which can in a first approach bc regarded as
syliogisms, as for gxample the discovery of the planet Neplune. But lormally,
basicaily, there scems to be no real difference between the two kinds ol syllogism.
The decisive characteristics and the rules are identical for both — the somewhal
silly and the really sensibie ones,

Traditional logic is concerned with the criteria“that guarantee exactness,
validity, consistency of general concepts, proposilions, inferences and syllogisms.
The main chapters of classical logic refer to these tapics. To be sure, sometimes
the rules of traditional logic remind one of an efficient police manual for
regulating traffic,

If we disregard dillferences of termindlogy, controversics of a subtle nature, we
may list as chdracteristic the following operations of traditional logic:

1

N ’
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definition
comparison and dlscnmmauon
- analysis

abstraction

. generalization
forming class concepts
subsumption, ctc. 4o
forming propositions
forming inferences ¢
forming syllogisms, etc.

These operations as conceived, defined, and utilized by the logician have been
and arc being 1aken by psychologists as subjects for investigation. As a result, we
have many experimental investigations on abstraction, generalization, definition,
drawigg conclusions, etc,

Soflf psychologists would hold that a person is able to think, is intelligent,
whefhe can carry out the operations of traditional logic correctly and easily. The
inability to form general concepts, to abstract, to draw conclusions in syllogisms
of certain formal types is viewed as a mental deficiency, which is determined and
measured in experiments.

However, one may view classical logic, it had and has great merits:

in the decisiveness of its will to truth;

in the concentration on the basic difference between a mere assertion, a
belief, and an exac?judgment;

in its emphasis on 'the difference between hazy conccpls hazy
generalizations, and exact formulations;

in the development of a host of formal criteria which are suutd to testing
for, and discovering mistakes, haziness in thinking such as unjustificd
generalization, jumping at conclusions;

in its emphasis on proof;

in the seriousness of the rules of discussion;

in the insistence on xlrmgcncy and rigor in each individual step in
thinking.

Aristotle, was recognized as final through the centuries; elaborations were added
here-and there, buthese did not change its main character. A new branch started
at the time of the Renaissance, a development that was essential to the growth of
modern science. The central point was the introduction, as fundamental, of a
procedure which unti] then had been regarded as of minor value because of lack
of complete conclusiveness. This is the procedure of induction, with its emphasis
on experience and experimentation, a methodological concept which reached its
greatest perfection in John Stuart Mill's famous canon of rules of induction.

The emphasis here is not on rational deduction from general propositiens but
on gathering lacts, on studying the empirically constant conhections of facts, of
changes, and on observing the consequences of changes introduced into factual
sitvations, procedures which culminate in general assumptions, Syllogisms are
viewed as tools by which one can draw consequences from such hypothetical
them,,

assumpuons in ord;r tote
It is widely behc:}d/hal inductive logic adds 10 lhe classical rules and
operations the empbatis on: »

The system of traditional logic, as cnvisa?‘cd in.its main lines in the Organon of
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. * empirical observations
careful gathering of facts
studying problems empiricaily
introducing expcnmcnlal methodg
correlating facts '
developing crucial tests ,

The setond great theory of thinking is centered in the classical theory of
associationism. Thinking is a chain of ideas (or, in more modern terms, s chain of
stimuli and responses, or a chain of behavior clemcnls) The way 10 understand
lhmhn; is clear: we have 1o study the laws governing the succession-of ideas (or,
in modern terms, of behavioral items). An ‘idea’ in classical lssoc:auan theory is
some remnant of perception, 3 copy, in more modern terms, a trace of
stimulations. What is the fundamental law of the succession, of the connection of
these items? Answer — very elegant in its theoretical simplicity: if two items, @
and b, have often occurred together, a subsequent occurrence of o will call forth b
in the subject. Basically the items are connected in the way in which my friend's
telephone number is connected with his ngme, in. which nonsense syllables
become reproducible when learned in a series of such syllables, or in which a dog
is conditioned 1o respond with salivation to a certain musical sound.

Habit, past experience, in the sense of items repeated in contiguity — inertia
rather than reason, are the essential factors, just as David Hume had maintained.
As compmd with classical associationism, this theory is now being developed in
“a most intricate way; but the old idea of repetition, in contiguity, is still the
central feature. A leading exponent of this approach siated explicitly not long ago
that the modern theory of the conditioned reflex is essentially of the same nature
as classical associationism. )

The list of operations here looks about as follows:

association, acquiring connections — bonds on the basis of repetitions
role of frequency, of recency

recall from past experience

trizl and error, with chance success

learning on the basis of repeated success

acting in linc with conditioned responses, and with habit

These operations and processes ar\:,now being widely studied with highly '

developcd methods.

Mlny psychologists would say: ability to think is the working of associalive -

bonds; it can be measured by the number of associations a subject has acquired,
by the case and correctness with which he learns and recalls them.

No doubt there are merits in this approach also, with regard 1o the subtle
features at work in this kind of learning and behaving.

Both approaches had difficulties with regard to sensible, producnvc processes
of thinking.

Consider-first |udmonal logic. In the course of the centuries there arose again
and again 3 deep-felt dissatisfaction with the manner in which traditional logic
handles such processes. ‘In comparison with actual, sensible, and productive
processes, the topics as well as the customary cnmples of traditional logic often
look dull, insipid, lifeless. To be sure, the trestment is rigorous enough, yet often
it seems bancn. bonn;. empty, unprodumve. I1f one tries 10 describe processes of
genuine thinking in terms of formal ‘traditional logic, the resull is often
unsaltisfaciory: one has, then, a series of correct operations, but the sense of the
process and what was vinal, forceful, creative in it scems somehow to have

~
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evaporated in the formulations. On the other ha;‘d it is possible to havea chainol *

logical operations, each perfectly correct in itself, which does not form a sensible
train of thought. Indeed there are people with lpgical training who'in certain
situations produce serick of corréct operations which, viewed as a whole,
nevertheless form something akin to a Night of ideas. Training in traditional logic
is not 1o be disparaged: it leads to stringency and rigor in each step, it contributes
1o critical-mindedness; bul it does not, in itsell, seem to give rise to productive
thinking. In short, there isthe danger of being empty and senseless, though exact;
‘and there is always the difliculty with regard to real productiveness.
Realization of the latter point — among others — led in fact to the emphatic
declaration by some logicians that logic, interested in correctness and validity, has
nothing at ail to do with factual thinking or with questions of productivity. A

. reason was also given for this: logic, it was said, has timeless implications and is,

therefore, in principle, divorced from questions of actual thought processes
which are merely factual and, ol necessity, processes in time. This separation was
certainly meritorious for certaln problems; from a broader view, however, such
assertions often look somehow like the declaration of the fox that the grapes were
sour.

Similar difficulties arose in association theory: the fact that we have to
distinguish between sensible thought and senseless combinations, and the
difficully in dealing with the productive side of thinking.

If a problem is solved by recall, by mechanical repetition of what has been
drilled, by sheer chance discovery in & succession of blind trials, one would
hesitate to call such a process sensible thinking: and it scems doubt(ul whether the
piling up of such factors only, even in large numbers, can lead 1o an adequate
picture of sensible processes.

(The distinction between productive thinking and the approaches more
commonly encouraged in school work can best be illustrated by concrete
examples, One such example is a problem children are often given -
Jinding the area of a parallielogram.)

I am visiting a classroom. The teacher: ‘During the last lesson we learned how
1o find the area of a rectangle, Do you all know it?*

* The class: ‘Yes.” One pupils calls out; *The area of a rectangle is equal to the
product of the two sides.’ The teacher approves, then gives a number of problems
with rectangles of varying sizes, which all solve readily. !

‘Now,’ says the teacher, ‘we shall go on.’ He draws a parallelogram on the
blackboard: ‘This is called a parallelogram. A paralielogram is a plane
quadrilateral the opposite sides of which are equal and parallel.’

N

Here a pupil raises his hand: *Please, teacher, how long are the sides?' *Oh, the
sides may be of very different lengths,' says the leacher. ‘In our case one line
measures 11 inches, the other S inches.’ *Then the areais § x 11 square inches,'
‘No,' answerss the teacher, ‘That's wrong; you will now learn how 10 find the area
of a paralielogram.’ He labels the corners a, b, ¢, d.

‘l drop one perpendicular from the upper leflt corner and another
perpendicular from the upper right corner.

'l extend the base line to the right.

‘l label the iwo new points e and f.' . '
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. various tasks the teacher has

d . . 3

] d 1
0 '} " . b /4

With the help of this figure he then proceeds (o the usual prool of the theorem
that the area of s parallelogram is equal 10 the product of the base by the altitude,
establishing the equality of certain lines and angles and the confruence of the pair
of triangles. In each case he states the previously learned theorem, postulate, or

axiom upon which the equality or congruence is based. Finally he concludes that .

it has been proved that the area of a parallelogram is equal to the base times the
altitude, )

*You will find what | have shown you in your lextbook on page 62. Do the
tesson at home, repeat it carefully so that you will know it well.’

The teacher now gives & number of problems all of which require finding the
areas of parallelograms of different sizes, sides and angles. This being a ‘good’
class, the problems are all correctly solved. Belfore the end of the Bour the teacher
assigns ten more problems of this kind for homework.

Al the next meeting of the class, one day later, | am there again,

The lesson begins with the teacher calling on s pupil 1o demonsirate how the
area of a parallelogram is found. The pupil does it exactly. One sees that he has

learned the problem. The teacher whispers to me: 'And he is not the best of my’

pupils. Without doubt the others know it as well." A written quiz brings good
tesults,

Most people would say, *This is an excellent class; the teaching goal has been
reached.' But observing the class | feel uneasy, | am troubled, ‘What have they
learned?' | ask myself. *Have they done any thinking at all? Have they grasped
the issue? Maybe all that they have done is little more than blind repetition. To be
sure, they have solved promptly the . .
assigned, and 30 they have learned
something of a general character,
involving some abstraction. Not only
were they able 10 repeat word for
word what the teacher said, there was
casy transfer as well. But — have
they grasped the Issue at all? How
can | clarify #17 What can 1 do?' -

1 ask the teacher whether he will
allow me to put a question to the
class, ‘With pleasure,’ he answers,
clearly proud of his class.

1 go to the board and draw this
figure,
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Some are obviously taken aback. ’

One pupil raises his hand: *Teacher, we haven't had that yet.’

Others are busy. They have copied the figure on paper, they draw the auxiliary
lines as they were taught, dropping perpendiculars from the two upper corners
and extending the base line. Then they look bewildered, perplexed. * ‘

Some do not look at ail unhappy; they write firmly beiow their drawing: "The
arca is equal to the base times the allitude® — % correct subsumption, but perhaps
an entirely blind one. When asked whether they can show it to be true in this case,
they too become perpiexed.

With still others it is entirely different. Their faces brighten, they smile and

draw the [ollowing lines in the figure, or they turn their papers through 45°, and
+do k.

The teacher, observing that only a minorily of the pupils has mastered the
problem, says 1o me with some indignation: 'You certainly gave them a queer
figure. Naturally they are unable to deal with it.’

Now just between us, haven't you too been thinking: ‘No wonder so many
failed when he gave them a figure so unfamiliar)’ But is it Jess familiar than the
variations of the original figure which the tedcher previously gave and which they
solved? The teacher did give problems in which the figures varied greatly with
regard to length of sides, size of angles, and size of areas. These were decided
variations, and they did not appear at all difficult for the pupils. Did you notice,
plrchance, that my parallelogram is simply the teacher’s original figure turned
around? With regard to all the part-qualities it was not more but less different

,from the original figure than the teacher’s variations. ... .

Now | shall 1ell what happened when | put the problem of the area of the
parallelogram to subjects, especially children, after having briefly shown how the
arca of the rectangle is found, saying nothing further, giving no help, simply
wailing for what they would say or do. There were grown ups of all types, students
who showed by their reactions that they had entirely forgotien this theorem, and
children who had never heard of geometry, even children as young as five.

There are different types of seactions.
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First type. No reaction at all.

‘Or someone says, **Whew! mathematics!” and dismisses the problem with, **1
don't like mathematics.”’

Some subjects simply .wait politely for what is to come or ask, ‘\What else?’

. Others say, 'l don't know; that is something | have not learned.’ Or, ‘1 lcained
that in school but | have completely forgolien it," and that is all. Some show
indignation: *How do you expect me to be able io do that?' To which | reply,
*Why not try it?’

Second type. Others search their memory intensively, some even frantically, 1o
see if they can recall anything that might be of help They search blindly for some
scraps of knowledge that might apply.

Some ask, ‘Could ] ask my older brother? He surely knows.' Or: ‘Could ! look
for it in a geometry book?* Which is certainly one way df solving problems.
Third type. Some start making speeches. They talk around the problem, telling of
analogous situations. Or they classify it in some way, applying general terms,
perform some subsumptions, or gngage in aimless trials.

Fourih type. But in a number of cases one can observe real thinking at work — in
drawings, in temarks, in thinking out foud.

*Here is this figure — how can | get at the size of the area? ) see no possibility,
The area just in this form?’

‘Something has 10 be done. | have to change somelhm;. ch:n;c ftina way that
would lead me to see the area clearly. Something is wrong. Al this stage some

children produce Figure 1. In such cases | add: It would be nice to be able to

compare the size of the area of the parallelogram wilh lh: area of lhe rectangle.’
The child is helpless, then staris anew. *

o

LN
a
. '
s ‘ .

Figure 1

There were other cases in whnch the child said: *1 have 10 get rid of lhe trouble.
This figure cannol be divided into litle squares.”.

a [

)

v
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.

ya /

(2

But there were cases in which the thinking went straight ahegd. Some children
reached the solution with little or no help ins ;enuine. sensible, direct way.
Sometimes, after strained concentration, a3 face brightened at the critical
moment. It is wonderful t0 observe the beautiful transformation from blindness
to seeing the point! o

First | shall report what happenied with a $V4-year-old child to whom | gave no

help at.all for the paralielogram. Given the parallelogram problem, aficr'she had

been shown brielly how to lel at the area of the tectlngle. she said, ‘1 certainly
don't know how to do that.’ Then after s moment of silence: ‘This is no good .

ere, "pointing to the region at the left end; ‘and no 3ood here,’ pointing to the.
region at the right. .

£
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*it's trdublesome, here and there.’ Hesitatingly she said: ‘I could make it right
here.<. but...' Suddenly she cried out, 'May I have a scissors?’ What is bad

. there is just what is needed here. 1t fits.* She took the scissors, cut vertically, and

*

4

placed the left end at the right. Another child proceeded in a similar way to cut
of the triangle.

In several cases the procedure ran this way:

{. ‘Disturbance’ *Disturbance also’

2. ‘Too much here' ‘Too much here' .

Yy -— *No! This needs over here at the right just what is
. 100 much at the left,’

and she put the left end ‘in order.’ Then, looking a1 the other end, she tried 10 do

the same thing there, but changed suddenly from seeing it as 'too much® to secing

’ it as 'gap.’

There were other ways, A child to whom 1 had given the parailelogram, 2 long
one cut out of paper, remarked in the beginning, *The whole middle part is all
right, but the ends —* She continued to look at the form, clearly interested in the
ends, suddenly took the paper figure, and, with a smile, made it into a ring,
bringing the 1wo ends together. Asked what this meant, she answered, holding the

\ two ends together with her little lingers: *Why, I can cut il now, this way' and

\ indicated a vertical somewhere in the middle, ‘Then it is all right.’. ..

v What are the operations, the steps in the procedure?

Y We saw that in such genuine, positive processes As those just described, there
ate operations (such as) regrouping with regard to the whole, reorganization,
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fitting; Tactors of Inner relatedness and of inner requircments are discovered,
tealized, and followed up. The steps were taken, the opcrauons were clearly done
in view of the whole figure snd of the whole situation. They arose by virtue of
. their part-function, not by blind recall or blind trial; theircontent, their d;recuon.
their application grew oul of the requirements of the problem. Such a process is
not just a sum of several steps, not an aggregate of several operations, but the
growth of oge line of thinking out of the gaps in the situation, out of the
.structural troubles and the desire to remedy them, to straighten out what is bad,
to get at the good inner relatedness. 1t is not a prqgess that moVes [rom picces to -
an aggregale, from below 1o sbove, but [rom above to bclow from the nature of
the structural trouble 10 the concrete steps.
It is also interesting to observe the behavior of chnldun {even qf very young
children) in the following situations. Four solid figures of this kind are given:

L

Children often show a strong trend to bring them together properly, to it ¢ into
2, d into b. If the grownup tries to do it the other way, insists on placing d with g,
and ¢ with b, or puts ¢ with o, and d with b but improperly, children are ofien not
only puulcd or amused, but interfere passionately, filting lhe figures into their
proper potitions, ,

In all these cases we have structural changes, tendencies .toward the better
structure, toward fitting, with the dlsappcaunce' of disturbances.

Such chapges are often dramatic in productive processes, much more so than in
this modest example of the parallelogram. Indeed, the whole process is ofien a
kind of drama with powerful dramatic forces — with tension and dramatic
structural changes in the transition from ‘an incomplete or inadequate siructure to
a view of the complete, consistent structure, in the transition from not having
understood structurally, from being troubled, to really grasping and rcalizing the
requirements,

The most urgent need in thc experimental investigation of the problems seems
to be not so much to get the quantitative snswer, *How many children achieve a
solution, how many fail, at what age?’ etc., but to get at.an understanding of
what happens in good and in bad processes.

A physicist studying crystallization may try 1o find out in how many cases he
finds pure crystals and in how many he does not — there are crippled crystals
some corners of which are jagged, there are impure crystals, there are Siamese:
twin -crystals improperly grown together, there are even crysials shaped by
artificial polishing into perfect forms entirely incongruous with their nature. All
such cases are of primary interest to the physicist, not as problems of statistics but
for what they reveal of the inner nature of genuine crysiallization,

It is also important to find out what are the conditions under which pure
crystallization may take place, what conditions favor i1, what factors endanger it.

And so in psychology.

.
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QUESTIONNAIRE ON THE WERTHEIMER ARTICLE

DO NOT LOOK AT THIS QUESTIONNAIRE UNTIL YOU HAVE
FINISHED READING THE WERTHEIMER EXTRACT
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Answer the first question before turning over to look at subsequent questions.
1. Write down what you have learned from the article. Imagine you
were going to describe what the article is about to someone who had
not read it. What would you say?
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2. Specific questions
(a) What is traditional logic mainly concerned with?

(b) To what did Wertheimer compare the rules pf formal logic?

(c) What was John Stuart Mill's contribution to logic said to be?

(d) ~ How does associationism treat thinking?

(¢) On what grounds did Wertheimer's consider each of these
approaches to thinking to be inadequate?

(i) logic
' (ii) associationism

(f) -What method did the teacher in Wertheimer's example use to
teach children how to find the area of a parallelogram?

(g) Why did Wertheimer consider this method to be inadequate?

‘(h) Wertheimer uses the analogy of a physicist's interest in the
. Browth of crystals to illustrate the research approach he
recommends for studying thinking. What is that approach and

how does the analogy illustrate it? : s
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3. Students tackle the task of reading articles or books in many
different ways, and with different expectations of what. is required of
themn and of what they should be getting out of their reading. How
did you tackle this articie?

Was this approach typical ‘of, or
different from, what you would do in your normal studying?

m
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APPENDIX B _ :
Categories of Response to . ’
Questionnaire

. ’ (
Question 1 4 ’

Examples of different levels of oulcome from reading the Wertheimer article
(First-year students) .

A Canclusion—orienlaled detailed

The article 1s about the failings in traditional methods of analysmg thinking,
the methods of logic and association.

The article also goes on to show how lack of pnderstanding abou( the +

thought process can have adverse effects in education, and can-actually inhibit
progress. * e

Wertheimer uses the case of a classroom situation to emphasize his point
further, the fact that the children could not solve the parallelogram Zmoblcm
unless it was presented to them in a new way is evidence of this. Wertheimer
says that in this case the wrong emphasis was being placed by the teacher i.c.
the ability to get the homework problems right with no thought of whether the
children really understood the theory behind it.

Children fitting shapes were then allowed to ‘teach themselves' rather than
being given a set formula which they would apply without thinking.

Wertheimer was showing that there was more behind the thought progess
than can merely be shown by performance in solving problcms

3. Conclusion-orientated, mentioning

This article was mainly about the way pupils learn. It stressed that we don't
really think about what we are reading. Given a-problem to solve we do not
think about it but merely follow the example given so as (0 solve the problem.
Lparnmg in this way 1s repetitive — we are mcrcly ercalmg what we have
already been taught — we do not think about why we solve it in thal way.
Hence when the same problem is approached from a different angle we cannot
follow the given example exactly and so'are completely lost.

t

* From EW““C,N- (18]). SHleg of lcarning and &d\\ng.’ Jahn Wiley: New Veek,
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C. Description-orientated, detailed

Wertheimer’s article was on the, subject of thinking. It was atlempting the
question — how do we think? ll,brovidcd two main areas of thought. First the
classical idea of a logical progression of ideas which result in a positive answer
o a particular question; and second the idea of association of thoughts,
various thoughts which link together to form the answer. Wertheimer spoke of
the way children think, using the example of asking children to find the area of
a parallelogram with an unfamiliar position and showed that they were
conditioned only to find the area of a ‘normal’ parallelogram. He then showed
that very young children were better cquipped to answer this problem —
having no previous knowledge of it.

D. Description-orientated, mentioning

Article about logic principally, and what makes process of thinking
meaningful — analyses traditional logic. Asks rhetorical questions abput the
logic of thinking — what process we use in thinking out a problem.

Article goes on to cite the example of school children learning the arca of
rectangles and parallelograms«y; how feedback expcriments can show that
school children may merely regurgitate mathematical formulae and methods
without actually understanding them.

Note . .

0

The main differcnce between the two extracts which showed an emphasis on
detail is that A brought together two main points to cmphasize the author’s
main message, while C listed the main points without integrating them
effectively. B understands the author’s message bul docs not relate it to any
evidence, while D lists a series-of topics. Nole that C apd D follow the order in
which the article presentgwits main points indicating more rchance on
sequential memorization than on personal understanding.

Question 2 3

(a) Tradibional logic 1s concerncd with the entenia that puaraniee eaxaciness,
validity, consistency of gencial coucepls, propositons, milerences, amd
syllogismns.

(b) An efficient police manual for regulating traffic.

(q) The rules of induction; the empirical approach of collecting facts, using
experimental methods and testing hypothescs,

(d) Thinking is seen as a chain of ideas of of as a series of stimuli and
responses. :

(e) Logic is rigorous, bui is also barren, boring, empty, unproduclivc.\\
Associationisim has failcd 10 distinguish between sensible and senscless

13
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combinations of ideas; it also relies on mechanical repctmon and chance
to solve problems.

(f} The teacher presented the traditional proof that the area of the
parallelogram was equal to the product of the base by the altitude and then
asked the pupils to work out examples based on the use of that formula.

{(g) The pupils could not deal with unusual examples where the formula could
not be applied directly. He contrasted attempts to apply the formula

blindly with children who solved thesc examples by imaginative

reconstruction of the unfamiliar into the familiar.
(h) Wertheimer urges psychologists to understand thinking through
discovering the differences between’'good and bad instances, as a physicist

compares pure crystals with various distortions to reveal the inner nature .

of genuine crystallization.

<d
Note

It is.very unlikely that you would be able to remember the article in sufficient
detail to give full answers to question 2. These questions were designed as
caricatures of the exteme factual questions found in some examination papers
and which may influence a student’s subscquent appreach to learning. I
would, however, be possible 10 answer most, or all, of these questions
correctly without really understanding the mam message the author was trying
to present.

Question 3

~ | e

S

Examples of different i:atei;ories used in classifying processes of learning will

be found on pages 77-78.
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Approaches to learning and.studying . .

The transcripts also providad a clear-cut distinction between students in their
approzchos to learning. Marton has cescribed these differences as deep-level
comparzd with surface-level processing (Marton and S#1j6, 19764). Some
stud=nts dusioibed, a deep approach to teatning. They started with the intention
of understanding the meaning of the article, questioned the authot’s
arcumzaty, and related them both to previous knowledge and to personal,
experiznce, and tried to determine the eatent to which the author’s conclusions
seem ¢ to be justified by the evidence presented. Other students scemed to rely
almost exclusively on a surface approach. Their intent was to memorize those
parts of the article which they considered to be important in view of the types
of quzstions they anticipated afterwards. Their focus of attention was thus
limited to the specific facts or picces of disconnected information which was
rote learned. These students also tended to be conscious of the conditions of
' the learning experiment and o be anxious about them.

In later experiments in Gothenburg (Fransson, 1977) and in Lancaster
(Entwistle and Robinson, 1976; Entwistlc er al, 1979a) it has been necessary to
subdivide each of these approaches into two, depending on the degree of
activity, attention, and involvement shown by the stud;:u. The four categorics
can be described as deep active; dcep passive; surface active; and surface
passive Typical of the deep active approach was the f‘olowing comment of a
Lancaster student. '

‘] read more slowly than usual, knowing I'd have 10 answer questions, but |
didn’t speculate on what sort of questions they'd be. | was looking for the
argument and whatever points were used 1o illustrate st I could nor\avoid relating
the article to other things I'd read, past experience, and associations, etc. My
feelings about the issues raised made me hope he would present a more
_convinaing argument than he did, so that | could formulate and adapt my ideas
more closely, according to the reaction | felt to his argument *

"Another student with a deep active approach said:

*Whils reading the article, T rook great care in trying to understand what the
author was getting at, looking out for arguments, and facts which backed up the
arguments I tound myself continually relating {he article to personal
eapetience, and thus faciltated any understanding of it . The fact of being

. asked questiwons on it afterwards made my aitention more intense.’

1
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In contrast the next extract shows an example ol a deep passive approach.

‘I read it in a casual interested manner, not being influenced by the fact that L
was to be questioned, mainly because 1 didn’t expect the questionnaire to ask for
any details of the article. Conscquently, | read with impartial interest —
extracting the underlying meaning but fetting facts and examples go unheeded.’

The surface active approach can be illustrated by two more s(ud$ms from
Lancaster.

‘In reading the article | was looking out mainly (or facts and examples. | read
the article more carefully than [ usually would, taking notes, knowing that | was
10-answer questians about it. | thought the questions would be about the facts 1
the article .. . This did influence the way 1 read; | (ried to memorize names and
figures quoted, ctc.’ .

*I tried hard to concentrate — too hard — therefore iy attention seemed to be
on ‘‘conceniration” rather than on reading, thinking, interpreting and
remembering, something | find happening all the ufe I'm reading text-books.”

«

An interesting point about these two students 1s that both of them recognized

that their approach had been rath=r ineffectine. ! ater on in the questionnaire

the first of these students added, when ashed ¢ comment on the adequacy of

his answers. . 'e '
A
‘1 feel that some of my answers are vague anid need more detail I made the

mistake of trying 1o retain everything, rather than just the important {eatures

Finally, the surfuce passive approach was desciibed by Fransson (1977) from
his transcripts.

nterviewer, If T have understood what you have said you were not thinking of
~what the teat was about.. , but of memorizing the details,

Studen:: Yes, 1 did.

Interviewer Would you like to tell me something about how you read? Did vou
read it 4 you read a newspaper, as you read a good book, or as you read course
material? '
Studeni: In the beginming | read very carefully, but afier that L hurried through it.
I lost interest, | didn’t think about what | was reading.” (page 249).

f
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OPINION QUESTIONNAIRE na

] »

CLASS/SECTION

FOR EACH OF THE FOLLO“ING STATEMENTS, CIRCLE THE NUMBER THAT
BEST -DESCRIBES YOUR OPINION OF THE STATEMENT.

1 Strongly 2 Agree 3 Neutral 4 Disagree 5 Strongly -

Agree . Disagree
OPINIONS ABOUT THIS CASE STUDY
1. The preliminary readings for this unit 12 3 45

were easy to understand.

2. The instructions for this unit were easy 12 3 4°5
to follow. '

3. The method used to discuss the Dashman 12 3 435
. case helped me to understand the:5S
problems very well.,

4. The distussion comments helped to focus 12 3 84:5
'my thoughts on the items I was choosing.

5. | made additional responses to the 1 2 3 45
problems so I could improve my
understanding of each problem.

6. If I had known the coherence index 1 2 3 4 5
value after each response trial, it
" would have motivated me to improve my score.

7. Knowing the coherence index value after 1 2 3 45 -
each response trial motivated me to try
to improve my score on the next trial.

8. [ was always trying to do my best with 12 3 45 ‘
each response trial I made.. : .

9. The Dashman case was a realistic case 1 2 3 45
-- one which I could encounter in a real
© job situation.

10. The INTENTION section was a good U2 deas,

introduction to the study unit. . S '
11. The VIEWPOINTS was a good summary of 123 45 .

the case. - , .
12. The VIEWPOINTS helped to focus my 12 3 45

thoughts on what the major problem was.

13. I agreed with the discussion comments 12 3 45
I read after 1 responded to a problem. '

[ § e e —



OPINIONS ABOUT THIS COURSE e .

14. Using debates in class has made the S 2 34 57

course more interesting.

15. Using debates is a good way to help me -2 3 4 5 ;

learn the material better.
' )

16. The time required for debates is 1 23 &4 5

worthwhile.

CIRCLE Y for YES or N for NO for each of the follow1ng
questions.

17. Have you ever studied the Dashman case prior Y N
to doing this study dnit?

18. Would you Tlike to do more study units like Y N
this one in Management 340? )

19. Would you recommend using the approach of Y N
this study unit in other classes you take?

20. Rank the following teaching methodologies by placing a
“1* beside the most useful in this course, a "2" beside
the next to the most useful in this course, etc.

lectures %

~ group exercises %

T short cases %

T filmlvideo %
., class discussion ::: %o

TOTAL 100%

21. In the space to the right of each methodology above,
indicate the percentage of class time you would 11ke to
see allocated to that method.

PLEASE ADD ANY ADDITIONAL COMMENTS YOU WISH TO MAKE:
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OPINIONS ABOUT THIS COURSE

14. Using debate<™in class has made the 1 2 3 45
course more interesting.
~15. Using debates is a good way to help me 1 2 3 45
learn the material better. ‘
16. The time required for debates is 1 2 3 45
worthwhile. '

CIRCLE Y for YES or N for NO for each of the following

questions, .

17. Have yoh ever studied the Dashman case prior
to doing this study unit?

18. wbuld\you Tike to do more study units like
this one in Management 3407
—— / -
19. Would you reconﬁend using the approach of
this study unit in other classes you take?

Y N
Y N
Y N

20. Rank the following teaching methodologies by placing a
"1"* beside the most useful in this course, a "2" beside

the next to the most useful in this course, etc.

. lectures %
~  group exercises %
7 short cases 4
T filmlvideo. %
::: class discussion — %

TOTAL 100%

21. In the space to the right of each methodology above,
indicate the percentage of class time you would 1ike to

see allocated to that method.

PLEASE ADD ANY ADDITIONAL COMMENTS YOU WISH TO MAKE:
! —
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