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Teaching and leg&hing especially in higher e%ucatioﬁ
. ¥, .

ABSTRACT

1

appear to consigt of complex analytic and synthetiE processes

understahding of the nature of the concéepts in a course and
their relationships should, then, suggest ways to imprave:
teaching an&,legrning. The structures of knowledge of

'I’ 3 " 13
sixteen courses from different disciplines were analyzed
5 .

B

to reveal similarities and differences among courses,

and the most édequate and useful representation of these

structures.

about curriculum structure and student learning.

N

~—

¢

«

,which create concepts and relate them to one another. An

oy

The findings provoke hypotheses and implications
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Preface
The Standing Committee on Téaching was pleased to -
. 'sponsor (in cooperation with the Education Research and
Services Centre) a Visif\to U.B.C. of Dr. Janet G. Donald

on March 6 and 7, 1980. Dr- Donald, on leave from McGill
1

University; consulted with sta¥f, held a graduate seminar
and a conversation hour with faculty and delivered a-
collogquium address wh;ch forms the body of this report.
'éonsistent with the purposes of the Standing Committee
and the Centre for ;Be Improvement of Teaching (CITE), Dr.

-

Donald's paper is addressed ta professors who are concerned
-

with course improvement. fﬁ it she reports the results so
far of an intensive study}of cqncéétual khowlédge as¢it is
structured’in sixteen ﬁniversity courses in‘the humanities,
social sciences!;gnd natgral scienges. Distinct quantitapive.

differences in terms of number of concepts, and qualitative

variations in ‘concept structure were observed between
N : .
courses and cdurse types. Implications for teaching

'

improvement and for further study based upon these findings
are drawn. |

We are pleased to present Dr. Donéldéf paper, a prégres;
report on a large and important research projeéE;'in this
format as the sixth CITE report. Dr. Donald delivered the
third annual colloquium in the series begun exactly two.
vears ago by her McGill colleague Dr. Patricia A.(Cranton,»
. and continued in 1979 by Dr. Harry G. Murray‘of'the _ R

University of Western Ontario. -The previous two colloguia

Q ’ 4




b\
£
.

-

concerned teaching evaluation and are Reports #1 and 5

-

in this series respectively. ' N
The author and sponsors of this report invite

comments, questions or remarks from recipient readers.
. 4 o (
Address these.to Dr. Donald at the Centre for Teaching

and Learning Services at McGill.University, Montreal,
P.Q., or tu CITE at the U.B.C.' Faculty of Education,

Vancouver, B.C. Additional copies of this or other

.

reports in the series are available from CITE upon

request (enclose $2.00 Canadian for each copy desired

-~

to defray ﬁroduction and postage expenses).
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o . _ >\
Stephen F. Foster
Vancouver; B.C.
March, 1980 ‘ .
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( 0
STRUCTURES OF KNOWLEDGE AND IMPLICATIONS FOR TEACHING

? ' Y Jéneﬁ Gail Donald, Ph.D.. '

. - . -
There are some things in higher education about which
' " 'Qe mord or less agree; One éf these is that the good
teacher is someone who knows a great deal aboﬁt his or her
’ lsubject.' A‘S;her axiom is that the good teacher kno%s how
: to get the material across. But ou:xapbroach to teaching
improvement seems curiously qpe—slded. We are very con-
’cérned about process, but consider the subStancé of educa—
tional content sacred ground. This leads, in eddeatiop
faculties, to methbd; coﬁ?ses which dwell an instructional’

€

. A -
strategies and, in teaching}improvement units in univer-

- . .
presentatio material. ©

A .

' us that attention to subject

sities, tt research*and pradtice which concentrate on the

students sometimes remind

latter is important when they

-

rate as good teachers those who show organization and‘con-
ceptual clafity in their courses (Hildebrand, Wilson, and
Dienst, 1971). To a student, what makes a goéd teacher is
the ability %o @eal clearly with cohtent and te analy:ze

N
and synthesize course material, the(yery attributes that
professors ask of their students. what this requikres on
the part of the professor is an overview of the content
structure of the subject matter. This should result in
not only more satisfied students but greater success in
. " .

&

6
“Ta

-
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getting students to integrate fndgabply what they learn in
a course. 'Error rates and confusion decrease when content
reﬁresentations and gelations are clear. Another retuyrn
for the professor who invests time iggan intensive study
of course content is the set of résﬁltiné suggestions for
® better seéuencing and instructional methods. For the
profeésor who 1is teaching a course where the major objec-
"tive is the comprepension of a wide body of abstract ideas,
focussing on course concepts and their relationships can
Ay - rovide 'insight into how and in what' order Q?e content shouid
be presented for optimum learning and' retention. bne more
rqas&n for logking at what we teach is in the’intereSt of
justice or fairness in the evaluation of séudent learning.
) We all know of inciaents in which g;fdes have been challenged
or the entire'éducatibﬁal.institution has been attacked,

N and we continue Eo live with grade inflation. An under-
-

standing of what is to be leafned in a course is the first

" step to validating course grades.

- 13

-~y

. The purpose of my study was therefore to investigate
thevknowledge structure of courses in various disciplines-
iﬁ the university. The study was exploratory in nature

. and of é scope broad enough to uncover different structures

¢ - " and to make éomparisons among theﬁl My mission was to es-
tablish some general characteristics of university course

material and to understand the perspective of the professor
. 1}

' responsible for the course. This was done by electing
- ‘ * .

. - .
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I N '
model courses in different disciplines. Each model course
could be expeéied to exhibit the general characteristics

of its discipline, although it would not necessarily be

"the most typical course.. Only an investigation of all {

- v -

the courses given in a particular disciplire would reveal

the most typic?l. Choosing a course from each-diécipline,

however, provided the OpporEﬁnity of discovering different

epistemologies and trends across disciplines.
L4

In planning'the study, attention was also paid to t‘%ﬂ .

—

premise that each course and each discipline is not like
any other. Professors consider the- framework or organiza-

tion of a course to be unique; it appears ‘that each pro- .

. ‘ . ) .
fessor creates a particular paradigm within which the ,

course matertial is assembled. Furthermore, the pagadigm

« : .
appears to be necessary for the professor to be .able to . e

Al

teach, in the same way that scientists require a paradigm
to guide their research (Kuhn, 1970). The premise of
unigueness acts both as a caution to the research, in that

it limits its potential generalizability, and as an hypothe-—

-

.sis to be tested or clarified. The major research gquestion v/

3

was, then, in what ways is the knowledge structuré of
different university courses alike, and in what ways is it”
different? .

' The history of research into thegg structure of knowledge

has been one of many paths. From Plato's attempt to define

knowledgé in the Theaetetus kEdman, 1956), to the work of

pN 4
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Bloom‘(1956); Tudving '(1972) and Rumelhart, Lindsay, and
Noxrman (19723, knowledge and its organization have at-

tracted the interest of researchers from many fielde. I
will only briefly mention the majoﬁ trains of investiga-
tion. One ofgthe‘ﬁeét known to curriculum developers ‘is

BN

Bruner's (1960) emphasis on the underlying principles i;)

that give structure to a subject. and should therefore deter-
mine the cgrriculum. In the spiral curriculum, these prin-
ciples are preéented in ever increaeing depth and richness

so that comprehension develops fully. 1In a similar vein,

Schwab (1962) has emphasized the intricate organization of

: t knowledge Whlch constitutes subject matter structure.

) ) Also }n the field of currlculum but approachlng 1t as
é philosopher, Phenix,(1964) relates knpwledge to meanding
éed man's search for meaning. For Phenix, different dis-

o ciplines prepvide different‘kinds of meaning and difféwent

=

ways(of testing its validity.
) Among psychologisis who have‘looked at knowledge, some
have searched for a basic unit of learning while qQthers
have approached the~question at a broader level. At the
most molecular level are the associationists such as:
Aristotle (1975), who declared that knowledge was
aesociated with the laws of contiguity, similarity, and
contrast.. From Aristotlé and Mill (1829) to Skinner (1957)

! .

and Berlyne (1965), a35001at10nlsts have represented learning

as a copnection between a stimulus @nd a response. This
. /,o‘.) . .




@ B
0 \
’ /'2 c-
paradigm explains simple or rote learning phenomena but it

T ‘ c
cannot explain higher mental processes, although Berlyne

i

tried when he introduced mediating responsés and trans-

-

* formations to describe symbolic processes_ in a neo-

associationist framework.
- N ‘
A more dynamic approach to knowle%ge had‘been takerv

_ by Tolman (1932), who introduced the term "cognitive map”
4

to describe the means-end relatibnships-by which a gdﬁl

. o e
could bg obtained. Bruner's (1956) Study of Thinking was
> ;

based on this idea but he devéloped it to encompass- strate-

gies for organizing experience by categorizing it into-con-
. .« : ‘ ¢

Y .

cepts. - A concept is an identifying response to members of
a set of not coﬁpletely‘identical stimuli (Hunt_,.'2].962)J

Concepts exist at various levels of generality and abstrac-

‘tioﬁ and may be simple or complex?_,A‘concépt'may be a

* X )
class or a category, and it exists within a larger frame-

work which may take the form of a structure;, sgript, or

larger category. A concept is not considered to occupy
. : =

a
discrete space but rather has a center of density of meaning

(Deeée, 1965). Concepts can, however, be represented as
discréte entities, as nodes or clustéers of information
(Rumelhart, Lindsay, and Normah, 1972).

b

Concepts ehter into diverse relationships with other

concepts. The most frequent kind of relationship is one

of similarity or likenefds, accdéding to Kintsch (}972),'but_'

sﬁbset, or consequence are two other frequently found _
- ‘ .
] . ‘/ .

L4

i)

-



- . ' ' A
- * . 6

e
relationships. Eor-the‘purposes of this~§tudy, a taxonomy
of relationships was‘develapeﬁ t§ cover two broad sets of
relationships. Similarity reia;ibnshigs included simple,
 functional and clgsé, while a:second:sek of dependency or

/

'assymetric relationships coveyed prdcedures and lJagical and

. empirical causation. To represent relat%onships, lines or
’ ' - T C . .
;, ° links were established between related céhgepts{‘SO that
cognitive structures could be built up of nodes and links
: S - \ “
in a network. A ’
. : L, 3
y \

At the most molar level of representing-knowleddé,

L]
[

contributing resebrchers have included Guilford (1967) for
' _ . .

C o ¢

. 7 vk
' \\ his structure ©of intellect, Chomsky (1965), with his "deep . .

-

-~

structuring" process to account for.méan%ng in lingquistics,

and Herbart (in~Murphy, 1949), who introduced the term

"apperceptive mass" to‘mean the'orggnized totality of pé!ﬁ

"experiences in the human mind: Today we call:“épperceptiQe \ﬂ
. . : M

mass" cognitive structure, defiqed by Ausubel (1968) as the'

substantive content.and major organizatioﬁal properties of .

- : a’structufe'bf knowledge. Cognitive structure is the

product of previous learning and ‘the .basis for new leagniﬁé. \Lq(l

To represent cogﬁitive structureé, schemata or frameworks o

such &s tree structures or networks have~§?en used. In this

study, the approach was to discriminate the principal - con-

cepts in a course‘and their'relationshipsa and then to

represent these relationships schematically, while attempting

‘to find the most adequate and useful representation for the

professor.

- 1i
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JDomain of investigation

Sixteen courses from different disciplinary areas were

analyzed to determine the cognitive structure of the pro-
’ [}

fessors teaching them. The five courses from the natural.

sciences included hodeis from physics, .chemistry, biology,
entomology, and ggology~(§ee Table 1). Seven courses from
' the social sciences and reiatea disciplines Gére chosen.
Three of these were courses in psycholp;y, sociology, and
political~science) and the remaining four were'applied or
professional\coursgs in educational psychology, social
work, law, and educational evaluation. The four a;ts or
humanltles courses analyzed were in hlstory, Engllsh
¥ ' classigs, and philosophy. A lanfjuage course was investi-
gated.but the concepts taught in the course could not be
. . determined from the course materials and so could not be
included in this study. Of the 16 courses fully-invgé—
tigated, 9 were 200 level courses, that is, cerses de-
51gned for the entering McGill student who has had tw;)
prev1ous years of collede. Four courses, two in science
a#l and two in social science, were 300 or junior level, the
* geology course was 400 or senior level, ahd two courseés,

those in law and educationaf‘evg}uation, were graduate
- P

- level courses.

I

The professors who agreed to have their courses
¥’ 'Y PR . . . 's

analyzed and who contributed much time and effortr to the

- \f;. -1 2




" “TABLE 1 .«
COURSES  ANALYZED

.
- < i (

, Discipline - ) Course Title ‘ L. " Course Ngmber
) 3 N . — “
Physics The phys;cs and psychophy51cs . 224 -
; ) " of music . ) oo
oo . ) . .
y Q '
_ ‘Chemistr§ . Phy51cal chemlstry . ' - 213
13 . N
.Biology Laboratory in cell and molecular - 301
biology
« Entomology General entomology \ '330
Geology - Sedimentary rock and'stratigraphy' ' 442
‘ ~ Psychology Thinking ‘ : - . 303
1o > S
Sociology Deviange and social control =~ Y 7 227
_ | Political The govérnmeﬁt of Canada C 221
¥ science :
o ; Education- The development of personality and 208
T ' al social behavior in the school—age
o ‘ psychology -+ child : : .

Sociak¥ work The public social services in Canada 352

Law : Torts ' v ' 179
Eéucatlonal Educatlon evaluaklon theory and . 617
psychology practice . -3 \

yistory '~ .The Upited States since 1865 221
English ﬂpIntrOAuction to Shakespeare 215
Classics Introduction to Greek mfthology o 203
Phiiosophy Introduction to moral philosophy 230 '

\ S ! i ) . !'
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study, were invited to participate primarily because of
~

their interést and expertise in university teaching. .They

\ " Had received high student ratings, had previously participated-

. . ) )
in detailed course evaluation or course improvement projects,
- ’ B . 9
or had_expressed interest in understdndiﬂé more abcut
\ ’ \

-

-

' o ¢ :
Ivcpgnitiﬁe structure. The courses had been taught for at a5

: . _ . _
least two Years before they were analyzed, and in some cases
. . : .
had been taught for over ten years. Most of the courses had

. . :

_ « been déveloped by the professors teaching them. The number

of students in each course ranged from forty to over two

r
hundred, although in the upper level courses there tended
< .

to be fewer students. All of the courses analyzed were ¢iven

during the academic year 1978+~79 at McGill Unibersityl
L . .

Y
Procedure

. As this was-.an exploratory study, it was entered into
with ﬁwo guidiné-principlps. First, as much as pogéible,
we wanted to unaérstand the perépeqtivé of Ehe professor,
and to truly represent the structure of the course as he
or she'gaw it. This meant that the professo:js commenté .
'and reactions to the data pollectién procedures were con-
sidered, and that the professor was accepted as expert in
the subject matter area. Emphaéis was put on accurately
depicting\the cognitive structure 6f the ﬁrofessor. Second,
in attempting to.depict the course as comprehensively and

-.anéécurately as *possible, a series of methods of analyzing

cognitive structure were employed. In a pilot"stu&y on

courses from three different disciplines, a variety of

14
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measures werge .taken ‘to determine which would provide the
most,accurate, comprehensive, and useful results to the
professor and for the study for comparative purposes. All

. of the measures yielded a form of usefui}ﬁnformation'and

each measure taken added to the informa n about the l

course as well as confirming the structu)e or poiptiné
but possible probhlem aredé.in.the coherénce or connected-
d n!és-of the course. The series of measﬁres taken pro&idea
¥ a firmey basis for describing each course and-for making

. hypotheses about the similarities and differences among

courses.

The general metﬁod-for analyzing each course was to
have a series of iﬁterviews with the professor in thch
‘different measures were obtained. Work on each course

. o~
extended over a‘period of from three months to an entire
académic year. During thé period, a,research assistant
worked with the professor, made a detailed examination of
all course materials, and attended a class to gain under-
standing of the way in whiéh the course was taught and the
kinds of students enrolled in the course. When all of the
data on the course was collected and analyzed, a report
describing the.findings.was produced. The research team,
consisting of the principal investigator, the research
assistant, and the professor then reviewed the report to
. deterﬁine the most important or useful fgindings to the

3

professor and the implications of the report.

1o
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The data collected on each course included information

»

-

about\cbncepts in .the course and on the relationships among
key céﬁcepts, as well as a course description and the pro-
fessor's statements about the themes and goals of .the
course, how the course\Was.organized, and what it was

‘mos£ essential for studeﬁts to learn in the course. The
folloying kinds of data were_céllected:

Data on key concepts | | ' . .

1. Number-of relevant concepts, important concepts, and
. . \

key concepts : : : .

.

2. Hierarchy of key concepts

3. Key' concept definitions, degree of cominén usage, Gom-
; R

parison with dictionary deﬁ}nitionwkfreqqency of
4 ! : .
occurrence

4. Mode of representation in the course
5. Abstracgion/concreteneés . ' ' ) . Pt
6. Inclusiveness )

7. Salience

8. Word associations, meaningfulness

1
¥

Data on relationships among key concepts

"

1. Tree structure

2. Kinds of relationships between pairs of key concepts
{/3. Similarity grouping of all concepts and of key concepts

4. Word associations, overlap, 'relatedness coefficients

o

5. Relatedness of meaning, strength. of relationship,

visual representation of relationship structure

7

16
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Results > o

To describe the\results I will use three model courses,
one from science, oné’from social science, and the tﬁird
from humanities so that I can portray the intricacies of
eégh cburse~while‘reiating it to the gen;ral findings about)

all sixteen courses. The three courses had all received

high student ratings.

" The physics and psychophysics of music

This introductély coﬁrse was offered by the physics -
dgpartﬁentAand served the music progxam as a.Eore course
aé well.as physics magors and psychology and physiology
students as an optlonal course.' The coursé was taught by

means of lectures, demonstrations, and practlcal exerc1ses.
. :

Demonstratlons were glven before any abstract or symbolld
resentation in order to develop a context for the explana-
. p ;
fions of the course. The professor considered that what

it was most gssential for students to learn in the course

were perspecti&es on the whole field of the interrelation-

"ships of physics and psychophysics.

To_obtain the potentially impoytant or relevant con-
cépts\in the course, the professpr‘ ‘prepared lecture
ﬁotes, which we%e available to the students, course refer-
ences, and tests and examinations were scoured, and any
headings, titles, and frequently mentioned térms were

collected with all those appearing to serve a main or

17



"of 99 for all 16 courses analyzed, and the‘number‘of.ime

. portant” concepts-was. twice the average numbex chosen

' -y
: that is, they had a particular meaning dlfferent from an

) courses (83%). 1In addition, their familiarity rating, /[

() ’ ‘ | 13 .

LY

iinking purpose in the course. From these terms the pro-

fessor selected 123 concepts which he considered to be

-~

relevant to the course, and from these, he chose 59 which
had a main cr llnklng function in the course. Because we

N
‘could only work with a maximum of from 15 to 20 conceptsr

in the course representation, he was asked to choose the g

.

most important 15. He then arranged them hierarchically
in order of importance in the course. This hierarc%y of
importance served as a standard of comparison for other

measures of the key concepts such as degree of inclusive-

“ness. The number of relevant concepts chosen in this

course was sgbstantially greater than the overall mean ¢

-

oy

" (see Table 2). Just over half the terms were technical,

A

everyday dlctlonary def}nltlon, although the percentage

Qf technical terms was lower than that for all science

-

that is, the number of tiﬁes the key conceptd could be

§ : . -
expected to be found in one million words, according to

- . .
the Kncere—Francis (1967) study of present -day American : 5
English, was half that of the mean for all gourses and
on ‘a par with other science courses. . These findings

suggest that students entering this course: will hae a

substantial amount of new vocabulary to learmn, more than
»

4

5o
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TABLE 2

-~

CHARACTERISTICS OF KEY CONCEPTS IN MODEL COURSES

Overall

T Physics , Ed Psych English
* “Course  Course Course Mean (16 Courses)
Number of Relevant
Concepts 123 98 ‘58 99
Number of Important
Concepts 59 29 7 %20 30
R
. g
Percentage Techndical ~ . '
Key Concepts 53 54 54 62
Percentage Technical .
Key Concepts .for , ‘
Subgroup- , ¢ . 83 63 33 -
~ Mean -Key Concépt .
Familiarity (per million)
. (KuCera-Francis Rating) 22 10 79 44
. Most Frequent Mode.of . ‘
. < Representation Enactive Symbolic Enactive Symbolic
) / . ' ' -
Percentage Key Concepts ~ , e .
‘Abstract : 34 100 31 71
P . .J. . . ‘ ‘ .
Percentage Key Concepts _ : M ' N
- Abstract for Subgroup 44 90 - 70 * -
Mean Inclusiveness of~_
Key Concepts 3.4 3.8 ¢ 4.0 3.8
- i .
Mean. Salience of ~ ' B
Key Concepts 2.1 3.1 2.9 2.8
Mean Number of Word / . ( ’
Associations to ) y
Key Concepts . 7.1 12.7 - 8.3
Number of Links in
Tree Structure ' 20 15 13 16
Percentage Similarity r - .
Relationships Between .
‘Key Copcepts | 30 67 ‘ 54 54
Percentagé Similarity /
Relationships for ' g
50 54 77 -

Subgroup

19
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in the averag® university course, but slightly less than
in science courses as a group. X

: R T, | S .
The way that concepts were presented én this course

2

was unusual, both compared to other science courses and

!
, -

to courses in general. Almost half were presentea en-

actively, that ;s, so that students could manipulate the ' 2
aptual objects or events involved. O§er one-guarter weye
presented iconicly, that is, with some graphic or image-—
‘based representaﬁion. A Qery small percentagé (7%) were
presented symbolical}y, by meaﬂs sf language or some other
symbol systeml This® is in markéd contrast with ghe majority
of courses studied which relied priTarily upon symbolic
representation. Sci®ce courses on the whole tended to use
ﬁorerenactibe %nd iconic representatibn than social science
and humanities courség. The peréentage of concrete con-
cepts, or those yith concgeée or pe}ceptual referents,vés

- S
compared with abstract concepts, those without objective

-

-

referentsgxyas also unusually hfgh. Two-thirds of the
physics key .concepts were concrete, in contrast with the

general findiaé of two-thirds abstract. The use of en-

active and iconic representation in this course and the
A Y

reiatively high percentage of concrete concepts suggest

4
that students would be employing different modes or styles

of learning in this course and that comprehensibility and
subsequent retention would be greater because of the con- .
. "

»

crete concepts (0'Neill and Paivio, 1978).
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The next measures tﬁa; were tdken were professor

ratings of the inclusivemess and salience of/the key con-
. .

cepts. » Inclusiveness is the degree to which a concept

includes other concepts and is therefore'a‘measure of the
\~

expected ablllty to link or organize other concepts.

Courses were more alike in cdhcept ‘inclusiveness than for

any other measure. Using a scale from 1 for "non-
v,

,inclusion of other course concepts" to 7 for "inckusion

of all other course concepts," the average inclusiveness

acroes coursed was 3.8, just ufder "inclusion of half the
céncepts. " 'The~physics‘course waé slightly beiow the
average Wlth 3.4. It could be expected that more impor-
tant course concepts would be more 1nc1u31ve, adg

Spearxan rankeorder correlatlon of +.46 (p<4£ « as) was'found

s
between concepty importance and inclusivengss in this-course.’

The salience or vividness or conspignohsness of the
. . Y . N N . f
key conceptSJeas,examined because recall of learning has

*

been found td be greater when more vivid language is used

(Montague and Carter, 1973). It appears that the intensity

onﬁtonsplcuousness of a word affects its ability to serve

’

as a cuing or centering devmce. On a scale from l (not
vivid) to 4 (extremely, viwvid), the physics key @oncepts
reCeivedfa relat%@elyilew meéh rating of 2.1 compared to

a 2.8 rating for coursés overall. The most important

-

concept in the course was also considered. to be the most

vivid, but salience and concept “importance did not correlate.

./\‘\ .

ae
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One other measure of the potential linking ability of
key concepts was taken:' a word aSsociatioﬁ test showed
L
that the physics key concepts evoked on average a slight-

ly lower number of words (7.1) compared with all courses

'(8.3). Thls would suggest that concepts in thlS course

are either less evocatlve to the professor or perhaps

more independent. In summary, the most striking charac—,

-

teristics of the physics course concepts were the large
| L v oS
number of importaﬁt concepts, the use of the enactive mode

N

of* representation, and the large percentage of concrete

concepts in the course. ’

3

, .
To study the relatlonshlps between coursé concepts

'+ five different methoés were used _ Each method prOV1ded a

$_
te

different perspectlﬁe of éhe structure of the course con-

cepts and allowed for- conflrmatlon of the conceptual

W o

structure. In the flrst method, the professor llnked the

two most closely related key»concepts, then related the

v

other key concepts in order of their closeness of relation-

\

ship to other concepts already linked. This produced a

tree structure which descrlbed the dominant relationships

>

in the course (see Figure 1). The physigs course showed

-

a hierarchical form, with the most important concept at
the upper center of the figure and the concepts ranging
in four tiers below. This structure was highly consistent

with the hierarchy of key concepts with certain key con-

r“

cepts and pairs of concepts dominant over others. The

¢
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figure also showed a tight content structure:
concepts had multiple links.

several keye
This ‘was a typical tree structure form for a science
course to take. |

Over all the ceurses studied, three

r
different forms could be distinguished \\hlerarchlcal,
.othefs; and 1lin

clustering or wehlike', with pivot concepts surrounded by
the concepts.

, where a series of straight lines Iinked

All science courses showed hierarchies,
while two had clusters in addition and two also showed
some linear form

A

showed clusters or networks,

In comparison, social science courses

well.

sometimes including .sets of
concepts together; and humaniti®s courses tended to be
Overall

the 5 science courses;

linear in form, sometimes forming blocks and clusters as
, there were 7 hierarchies,

5 of them in
thére were 9 clusters of sets,

6 of
them in the 7 social science courses;

55 and 7 courses showed
linearity, including the 4 humanities courses.

The professor next was asked to describe the relation-
structure.

Ship between each pair oﬁ key concepts linked in'the tree
_ The relatlonships were classified accordlng to
the tax?nomy of relationships. Similarity rélationshlps
could be one of three kinds: associative relatioﬂ%ﬂlps were
those in Wthh concepts were conthuous or descrlptlve of
each oqﬁér, functional relatlonshlps were those w
t/

cepts had a similar outcome or purpose;

here con-
; and strucézxal
relationships showed a taxonomic or hierarchical relaktionship
i

N

24



(L ) © 20
. R - ‘
such as sub;gf, inclusion, or kind or part. - Dependency
relationships were those in which a change in one concept

implied a corresponding change in the other. Three kinds o
of.depeﬂdency ferationships were §istinguished: procedural
relationships'described steps, order, or sequence; logical
rélat}onships/were those where concepts had a logical or

. -conditional order; céusal relatiqnships'showed an explicit
cause and effect lin%ing. Across the 16 courses studied,
just\oVer half the relationships (54%) were similarityp

- and.41% were structural. The next most often found
relationship was logical (18%) and 10% were procedural
while 12% were causal. In the physics course, a far
greater proportion of the relationships were causal (40%)
or procedural (25%), and only,30% of the relationships
were similarity basedl This finding confirms_the supposi-
tion that physics is highly causally based compared to
other discipline;. It also éuggests that the concepts
are more tightly or necessarily linked in this course than
in most others.
Another measure of the relationsﬁipé gmong concepts

is how they were grouped into categories on the basis of

-

their similarity. This was done both for all the relevant
course concepts and among the ke§ concepts, and the groups
were then listed shierarchically. The groupings suggested

fundamental divisions among concepts which could serve as

topic headings or a checklist for particular areas of

«

\ ' | - 20
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;tudent'strength or weakness in the course. In the ppysics
course 123”56€cepts were grouped into 7 categdrieé, 5 of
which-conﬁained 1 to 5 key concepts, so the key concepts
yere relatively broadly distributed among, the course
categories. There was fglative'cdhgistency betw;en the
similarity group hierékchy and the key conéept hierarchy:
the most important” 10 key concepts wére found in the

y N | first three groups. The professor consideféd the key
concepts to be too dissimilar to be grouped in similarity' . :

‘categories among themselves, but tﬁis was consistent with)

the' finding that the relationships among fhe-key concepts'

were not based on similarity but on causal or procedural

felationship§.¢ R e

e

- Word assoéidﬁions had been done for each key concepﬁ.

v t
»

Those concepts lihked in the tree structure were then.
compared for overlap of meaning. In a method developed
by Garskof and Houston (1963), a relatedqess coefficient,
which is the ratio of the overlap of associations between
two key concepts to the maximum possible overlap, was
produced for each tree‘structure link. The relatedness
coefficients in the physiés course were second highebst
of all the courses only to the chemistry course concepts,
.
which suggests a high level of association of meaning in
spite of their not being considered similar or alike. This

~ finding also coincides with-the dependent or causal nature

of their interrelationships.

2
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The last measure, of relationship was a rating of
relatedness of meaning between e?ch pair of key concepts.
A matrix of these relationships was created and used to
produce first, a strength 6f_relationship score for each
key concept and second, a graphic repregentation of re-
latedness of-meaning according to Waern's (1972) graphing

A
procedure. This madihx will be used as a basis of com-

)

parison for student estimates in the planned second stage

of this research. o ) .

The physics, course thus showed most of the markings

of science courses, with a greater number of concepts, more

concrete concepts pfesented enactively and iconicly, and
relationships among them that were ‘hierarchical but pro-
cedurally or causally based for the most part. This sug-

gests a“tiggF and necessarily related structure with a

high degree of .consistency.
~3

The develoﬁﬁent of personality and social behaviogzein the
school-age, child
* -
This applied social science course offered by the

depaftmen£ of educational psychology was designed for
students in the elemeﬁtary education program including
physical education majors. It included students from
psychology, social work, management, and arts and scilence
programs. Lectures, extensive use of,readings and films,
and an applied case study constituted the instructional

format. Most essential for students to learn in this

27 ~ | .
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course were coﬁcepts and perspectives on children and
procedures. Ninety-eight relevant course concepts wefe‘
uncovered and 29 of these were.considered particularly
important, making this ¢olurse the closest to the overall
norm in the number of concepts. Jﬁst over half the key
concepts were techniqal«in nature and because the key
concepgg for the most part (éz%) were noun phrases such
as "cognitive developmental theory,f they were the secona
least familiar according to the KuCera-Francis rating'of
‘présent day - English. All key concepts were abstract,
compared to 90% abstract fqr the 7 social’science courses

-~

and 71% for all 16 courses. A great variety of modes of

representation, however, were used in ‘the course, with
‘

one-quarter of the key concepts being presented ip all
three modes and an adhitional 39% being presented in both
enactive and symbolic or iconic and symbolic modes. The
use of films and case sébdies can be seen to have an effect
hére. ‘Salience ratings and the number of word associations
to each key concept were above the norm. Inclusivenéés

was average and the correlation between key concept impor-

tance and inclusiveness was positive but not significant

-

(p = .43).

The ﬁree.structure showed a network or cluster of
relationships located around the concept "socialization"
(see Figure 2). This was a particularly clear network,

. taking into account three theoretical perspectives on the

-
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socialization of the child. The number of tree stracture
links exceeded the ovérall norm, suggesting that the course

was relatively highly:structured, and the second most

“structured of the social science courses.* Two-thirds of

‘the relationships between key contepts were structural-

similarity relationships, which.was a higher percentage
than the norm for social science courses and all courses
(54%). These relationships showed one key concept to be

a part or subset of another: . for example, "defense

-

mechanisms" were part of "a psychoanalytic approach." The

similarity grouping showed 11 qategories, 10 of which were
headed by a key/concept. This suggests not only a clear
course structure but also'£hat the key concepts would
serve as particularly good advange organizers for other
course concepts. Whéh the key concepts were érouped among
themselves then ranked hierarchically, the resulting nine
categories ciosely resembiéd the hierarchy of importance.
The fact that so many categories were used for the 13 key
concepts would suggest that the key concepts are not that
closely related in meaning, and the word-association and
relatedness of meaning ratings bore witness to that. The
highest relatedness coefficient was only .397, compared to
.911 in the physics course, and the'meaﬁ strength of
;elationsh;§<W§§ third lowest for social écience coﬁrses.
This educational psychology course sho&ed the major

trends in social science courses, with an average number

N\

: 2
L}
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of abstract concepts, greater use of the symbolic mode of
representation, although this particular course was noted

for its use of a variety of modes, and the existence of

clustering in the tree structure. The majority of rela-

tionships were not as close as in science courses. Students
taking this course would have a different kind of learning

task from those takiné the physics course.

Introduction to Shakespeare e

This introductory course was offered by the Endlish
department to students in any program and the majori;y of
those enrolled were first year undergraduates,-with a
higher percentage not English majors. The main goals of
the course Qere to make students approéch drama?ic text
and the ways of dealing with such texts, as well as the
use of performance as a learning technique. The course
was taught.by means of lectures, group work in the class-
room, ang pfactical skill development in theatre settings.
Fifty-eight relevant course concepts were recorded and 20
of these @e;e considered important, which was the norm for
humanities courses. Just over half the concepts in this
course had technical definitions, which made this course
different froﬁ‘the norm for humanities courses of only
one-third teéhnical terms. The key concepts were much more

familiar than the norm for all courses according to the

[0 . . .. .
Kucera-Franclis rating. Humanities courses in dgeneral

h

s ()
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employed much more familiar key concepts than the other

areas. This course differed in the mode of presentatidn

from othexr humanities courses by having 77% enactive key . . . ...
concepts compared to 100% symbolic representation in the
othérs. As might be eXpected in a course -where the first
-ﬁoncept_was "performance," over two-thirds of the key

concepts were concrete in contrast to the other humani-

ties courses in which 70% were abstract. Inclusiveness

and salience were normal for a humanities course and no

word association test was done gbr this course. The number

of word associatibns was, however, lowér for humanities

course concepts than for sciénée or social science coﬂcepts;

A contingenty coefficient between key concept importance

and inclusiveness was signifiFant (c = .64, pAﬁ%OS),

. ) N i
. showing hierarchical consistency. !

. The tree structure was a rhomboid with a tail, dis-
playing a closed linear formation (see Figure 3). Each
side represented either the language or the action of the
course content, and the third side represented the form of
the course. While the proportion Qf siﬁ}larity relation-
ships between key concepts matched the overall norm of ,
54%, this was much lower than for humanities courses in
general which tended to have three-quarters similarity
relationships. A far greéter.proportion of|humanities
courses displayed associative ana functional similarity °’

s

.relatiohships than did other areas and the most closely

' . | 31
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related two ‘concepts in the Ehglish course had a functional /

. . - > . —-‘P [
relationship. The similarity grouping resulted in five

[P e e S e (s —ns T = S Ut O

categories, one of which depicted the process and end- .
. - g - m - . f‘\. U Y _— e m — a——
product of the course, while the remaining four groups \—

were‘spme aspect of theatre. The groups corresponded in

.~

order with that in the tree structure. The similarity

§fbuping of key con;epts was consistent with the large;
similarity grouping, beginning with a breakdown into form
and content as before.

+ This' humanities course was representative in the num-
ber and familiarity of concepts and in its linear tfee
strycture but a greét amouﬁt of variation among humanities
courses was found. The history course appeared more like
a social science course in the number of céncepts, their:
familiarityf and the cluste¥s in its tree structure. The
philosopﬁy and classics courses were unusual in their‘low
n;mber of relevant key concepts, one-third the mean at .
33 and 34 respectively, althéugh an auxiliary 2300 corncepts .
existed in the classics course. 1In the.philosophy course,

all key concepts were higher order abstract and were ) '
aétoundingly familiar, occurring an average of 298 times

per million compared to the overall average of 44 times

per milli?ﬂ. The philosophy and classics cou¥ses consisted

of key conceptﬁ.which related on the basis of similarity -

exclusively, as did only one other course of .the 16, the

psychology of thinking. Thus each course had its own

j
3
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pattexn, althquh trends could be seen acrosé coﬁrses and

group similarities could be identified.

Similaritieg and differences in the knowledge structure of

4

different courses \ ' ) )

There were fewer similarities than differences amon

the courses studied but some of the most obvious regulari- .

‘ !
ties were, to me, the most profound. First, in all the

.courses studied but one, key concepts could be identified

and considered for their relevance and importance in the
course. In the one course studied where this was not .
possible, a French languagé courge, the concepts, which
were rules of grammar, were not presented in a formal
manner and would only have revealed themselves to ébmeone
£aking the coufse itself. .Alfhough some proféssors pre-
ferred to call the principle ideas in their courses "terms"
or "principles," it was poséible to work with;the concept
of "course concepts" with minimal discomfort. .Further
study of the course concepts will undoubtedly lead to
refinements in thinkindg about them, but a working approach
to studying a course by means of its concepts exists.
Second, it was possible to identify characteristics
of the concepts.and to rate theg in tefﬁs of their
technicality, familiafity, mode of representation, ab-

straction, inclusiveness, and salience. Some of these

_measurements are more precise than others: the manures

of familiarity and abstraction are the most reliable.

33 ‘

*
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Other~méasureé, such as salience, would benefit from test

standardlzatlon and. ana1y51s procedures, but the professops .

were able to work w1th these measures.

l

The thipd point of similarity that I would make:z
‘about the knowledge str&ctures of different courses is"
that‘they are not readily evident. Although the profess~rs
who took part in the project were expe}ts and, indeed,

‘ initiators and developers of these courses, the methods
used in'this'study requireéi;heir intensive concgntration:.
whether it was a matter of sﬁating the relationships be-
tween pc}rs of key concepts oOr grouping course concepts
into categories, considerable effort was involved. The
most freguent response to the quesftfon of whether any
'partiqular method was more useful than another, it should

be remarked, was that the process itself was enlightening.

The project was seen as one of conceptual and structural

-

p ) clafﬁficat}on.

- The differences among courses began with the selec-
tion of relevant course concepts and extendedlto the kinds
of relationships found between key céncepts and the manner
in which these concepts could be graphically represented.
The first difference was in the number of relevant conqepts.
The range went from 33 to 170®concepts for a one semester
course.  The average ranged from_ 134 in science courses
through 98 for social science courses to 57 for humanities

courses. The ranges of important or linking concepts in
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a course parelleled.these figures with 37 in science courses,

31 1n social sc1ence courses, and 21 in hdmgnlﬁles courses.

B - e

Approximately 30% of the Eglevant course concepts were

considered important. 'The difference in the percentage of
technical terms followed the  same pattern- showing that in
séiehce courses mofe terms'specific to the'discipline are
used, with 83% technical, and with 63% technical in tpe
social sc1ences comparedfﬁlth a 33% technical average among
humanities courses. It_ls.no wonder that science professors

T

are accused of using ‘jgggon by humanities professoxs: the

different groups of disciplines have very different ﬂerspectiées
oh the usefof terminology. - The KuEera—Francis‘ratings of
familiarity confirm this difference, particularly between
humanities courées and ﬁhose in science and social ;;ienqe:
the average familiarity'ra;iqg‘df a humanities‘cburse éoncept
was an occurrence of 113 times in a million, wqﬁle in science’
and social science courses, the typical key concept would
occur only 21 or 52 times per\million in present day language.
The different gfoups of disciplines have, therefore, very
different types of vocabularies to deal With. .
The greatest difference in the quality of course

concepts lay in the degree of abstraction of the concepts.

The key concepts studied in the courses appeared to be

very similar in terms of their inclusiveness, salience,

and number of word associations, although there were

30
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exceptional ceurses with respect to each of these qualities.

N

It was in concept abstractnegs that the greatest dlffer—

S e R TR S - ———‘

‘ences appeared. The science courses studied overall had

a mean of 58% concrete concepts, that is, concepts with an
e objective or perceptual referent. Social dcience courses

were almost exclusivelp abstraet with a 90% average over-

all and any other concepts'were concrete functional in '

nature, that‘}s,~a process or event” rather than a con- |

cfete'object The humanities courses registered 70%
abstract concepts W17ﬁ'the philosophy course hav1ng only
higher order abstract cenpepts. -Thedifferent klnds of
courseg, therefore, require different kinds of thought
processes, with social science and philosophy CSLrses in
particular requiring the ability to think abstractly.
Reviewing these results, social scientists should be most
alarmed by the results of seholastic'aptitude tests which
show that today's students have on average a supetantially
decreased ability to handle abstract concepts.

The mode of representation of key éoncepts, which
, brought an instructional element into this analysis, also

confirmed the dependency upon symbolic representation and
processing in the social sciences and humanities, with the
exception of the English course which used much enactive
representation. The law and educational psychology courses
also used iconic and enactlve representation to present
the key concepts, but eight courses relied exclusively on

»
.

\
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the symbplic mode. In the science courses the distribu-

tion was qdfié_aiffireﬁt with a mixture of modes in every
course. Students could be expeéted to require greater”
flexibility in their learning styles in science courses
but would also have the support of multi-modail presentation.

The graphic representations turned up major differ-

N ?

-ences in how concepts were related to each other in the

courses. All oﬁ the science courses showed some hierar-

chical organizat}on, which means that thegg‘isla necessary

énd dependent -relationship among the Key c¢oncepts. Tﬂé

. | highest relatedness“qoefficients were found in the science

courseg as well, confirming the tendegcy ih science courses
c?zar and ciose relations among concepﬁs. The‘social

L M——-
sciences in contrast showed lower relatedness coefficients

for

and clusters or sets in £ﬁ¢ graphic representations. This
suggests that a few key concepts are pivotal in the under-
standing of course material. Humanities courses showed a
looser, more linear organization with even lower related-
ness coefficients so that students would not have the
opportunLty_to chunk or group information in the same way
that could be expected in a social seience courge.

. The kinds of relatiénships between key concepts
revealed further major differences ip disciplinary éub—
groups. The tight structu;e of science coﬁfses was
_reflected in the relatively hiéh proportion of dependency

relatiQnShips, whether procedural, logical, or causal.

L
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The soc1a1 501ence courses showed a greater rellance on

structural relationships based on similarity, and in
humanities'céurses, the dominant similarity relationships
included a higher proportion of the looser associative
and functional relationships. The‘relatibnships betweén
key concepts must be important determinants of the learning
and Eberefore the teaching procesées involved with them. *
One ;ould hypothesize, for example, that where concepts
are é?osely linked in a structure, learning will more
likel? follow an-"all-or-none" pattern,‘with students
learning or not learning the subject matter. In.a more
loosely structured course, however,‘séke parts may be
learned well while others afe not. This may explain
different ‘continuation patterns in the sciences and in
humanltles and social sc1eﬁce programs. The flndlngs of
this study suggest that we are requlrlng very dlfferent
abilities and strategies on the part of our students in
different courses. Some of these abilities appear to be
programmable, that.gg, students can be alerted to specific
ways of'approaching a course with a heavy technical
vocabulary or one which uses familiar words in a novel
and potentially.confusing w;y. If certain key concepts
serve central or pivotal: functions in a concept.heavy
course, these can be introduced és advance organizers oOx

themes in a course so that they can serve as the foundation

for the student's_conceptual gtructure in the course.

s
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Where a course is known to be difficult because of the

kinds of concepts and strategies employed in it, students
can be made aware of the extra gﬁ?entlon such a‘course

will require. For example, we were asked to examine the
physical chemistry course because it is the one chemistry
students find mostypdifficult. Our aﬁélysis revealed that:
not only did it contain an extra heé@y load of concepts

but that these were familiar concepts used in a new and
different way, and that a high proportipn (85%) were ab-
stract. What was more startllng about this course, however,
was that almost three- quarters of thé relatlonshlps between
the course concepts were similarity rather than dependency
based.‘ To a chemistry student, whose expectations would
include observable ané\manipulable concepts with proéedural
and causal relationships, this course would present a
foreign experience. A cagfse introduction which preparéd'
students for the diffefent kinds of relationships and

learning strategiles required in the course might alleviate

learning difficulties in it.

Implications

The results of this study have implications at three
ifferent levels. -There are immediate implications for
he professor\Qiigggng’gfgg:rse. There are particular

implications for departments in their curriculum develop-
ment and quality control, and there are findings more_

~

generally relevant to university planning.

”~
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- . ‘To the professor,‘ cons:.de'ratlon of theu concepté
and their relations in a course can provide information
about how ﬁo structure a course, where to concentrate
attention to alleviate learning difficulties, and how to
_fairly judge student achievement in the course. f;ée sug-
gestions made to professérs ih the reports on the Lénfent

~

analysis of their course included the following:

. V g 1: The use of the list of key coﬁcepts to test for
background knowleddeLSf eﬁtering students. Students éould
be ,asked to define the key concepts and their replies could
be analyzed to reveal areas of knowledge, cohfusion, and
_lack of knowledge. Class homogeneity in background could‘

also be established by.thié method. Where the backgrdund-

knowledge is low and the course is relatively tightly
structured and dependent upon knowledge of thése terms,

the definitions of the course concepts could be provided

to students as a glossary for their early attention. In

f’ one course whére the 1ist’§f key concepts was used as a

pretest, students were able to define the terms with every-
gday meanings, but were not able to define those with tech-

r . .nical meanings. Testing and provision of a glossary would

“be of particular importanée Where a sizable prqpbrtion of
key concepts are technicai. Where students register a .

) léck of knowledge of certain key concepts, particular

attentlon could be paid during instruction to the presenta-

_.tion of positive and- negative instances of the conceﬁts and

: to the -discrimination of instances and attributes or
) : s

0
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characteristics of the concepts. \

N -

2. The use of image arousing materﬂels:og instructions
to aid student learning and retektion. I& onefhalf the
courses studied the key concepfs were represented exclu-
sively‘in the symbolic mode. But where students are in-
~;tructed to generate visual images for words and then-
create an inte;active scenefwith images, memory of the
words is.facilitated (Kerst, 1976). Qoncrete and imageable
materials aré easier to remember than abstract materials
(Levin, 1976; Rohwer, 1970). The explanation for tﬁis
phenoﬁénon is that thgre appears to be a direct path fog
concrete words from verbal to imaginal representations;

while the path is indirect for abstract nouns (Paivio,

1975). Paivio argues that perhaps abstract ideas can 'be

.. concretized in specific images.
| 3. The use of highly inciusive key concepts; which

could be expected to have the ability to link or organize
other cburse concepts, as advance organizers in the course.
Their purpose wduld be to establish in the learner's

- ‘ cognitive strucfure relévant anchoring ideas for learning
material subsequently presented (Ausubel, 1968).- A
hierarchical series of advance organizers could be expected
to provide an ideational scaffolding, to enhance the dis-
criminability of new learning material from previousl§§
related ideas, and to effect incorporation into the stu-

¢ 1

dents' cognitive structure at a higher level of abstraction
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and generality (Ausubel and Robinson, 1969). Highly sali-

ent key concepts could be used in the same manng{r amg their

.attention getting property could be applied t he instruc-

tional process. Introducing a particularly éalient topic
during a period of flagging student intereég has been
shown to increase instructional éfficiency.

4. The use of the trig strgcture in planning course
organization, sequencing, and the evaluation of learning.
Some professors pointed out .that the tree structure, al- -~
though it represented their own cognitiéé structure, would -
be either too complex or instructionally unsuitable for
use in their classes directly. - The tree structure doés,
hgggver, describe the closest links in the course and does
show which concepts rely on or are most closely related.to
others. These links can then be used in the preparation
and sequenbing of topics ana‘in establishing the important
relationships in the course. This is most obvious in

courses where one or two concepts are pivotal or focal in

‘a cluster of other key concepts. Hierarchically organized

tree structures give even stronger direction in the way
key concepts are interrelated. It follows that the
evaluation of sgudenﬁ learning should include questions
about the_relationships of key concepts to each othér. ’
5. The use of the kinds of relationships between key
concepts to c;e students as to the nature of ther thought

-

processes oOr strategies required to comprehend the course

AFE
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material. Where the majority of relationships are structurél
\in nature, students can be instructed to locock for simi-
larities or likenessés among the themes and suﬁtopics in
the course;  Where the rplationships are procedural or
. causal, the aébropriate strategies or expectations can be
pointed out. In the case of logical connections, brief.
jintfoductory attention to logicﬁ? processes would establish
a'Eonceptual strategy framework for studgnts. Advance
notice of the kind 6f thinking expected of students would
prove most.éffectivé in courses.in which the relationships
follow a different‘pattern from that expected, és occurred
in\tﬁe physical chemistry course where the relationships
were structural instead of the expected causal.

6. The use of the similarity groupings as a base for
topic sequen01ng and for student conceptual learning errors.
For example, if students mldway through the coursé are
asked to sort topics into categories, these can be compared
with thpfgrofessor's sort to determine where student '
thinking is fuzzy or where conceptual links require clari-
fication. Although it is not suggested that the similarity
groupings should necessarily determine the course férmatr
the groupings can be used to check coverage of particular
topics or to raise questions of relationship both for the
professor and the student.

7. The use of the relatedness of meaning matrix to

judge student conceptual coherence. In the same way that
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the similarity groupings could be matched for congistency

between the professor’s cognitive structure and the stu-

dents', the matrix of meaning would provide an estinmate

of student understapding; It is our intention to pursue
this question gnd ﬁo use this meth&d with multi—digension—
al'scaling to more ciosély'examine the nature of course
concepts. . The multiddimensionai‘scaling,proceduré wo&ld
portray the extent and nature of the key concept reldtion-
ships accordiﬁg to the students. ‘ ~
¢

8. jhe use of several measures to discriminate how
students learn well in a coursé. " Highly achieving students
in a course may be those who most closély match the pro-
fessor's cognitive structure. at the end of the course.
They may be those with greater initial familiarity with
key concepts in the course or they may be thase who
understand the nature of the relationships amonyg~ concepts;
or some combination of thefe tendencies. What constitutes

good learning in a course is perhaps the most important -

outcome that this kind of study could serve for the pro-

fessor.

-

The implications for departments in their curriculum

development and gquality control require joint responsibiiity ‘

and cooperation from department members but could yield
substantial gains in teaching and learning efficiency. If
a department curriculum committee has an understanding og

what concepts are being taughit in different courses in its

44
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programs it can plan a better coordinated program for stu-
dents. Particularly in programs in which- certain courses
are prerequisite to others or where students complain of

P

. heavy course loads, this kind of caoperation can lead to

| substantial improvement in the program. An attempt is at
present being made to analyze the‘first year McGill medical

ol curriculum to discover gaps and redundancies in the differ- -
-ent courses offered. A team of curriculum coordinators
w1ll use the information being gathered over the course of
this year to streamline and strengthen the: program The
.orocess of course analysis can also serve to g;pv1de stan-
dards in a department'about what should be taught and in’
what sequence. 'With information about student learning in -

N . a course to compare with the professor's structure, adjust-
. - .
- | ments can be made . across the program currlculum to increase
) stu%ent 1earn1ng eff1C1ency. Professors’ teaching in such
a cooperatlve format could then make referen;e to the
theme§50r 1mportant or dlfflcult concepts in one another's

o courses to prepare students or promote the 1ntegratlon of

their learning.

4

Finally, course contant analyeis can assist in planning
and academlc programmlng across the unlver51ty The more
substantlve 1nforn:ilon that a course analysis prOVLdes is
probably of greater Hee in assuring teach ng competence

than peer review hat shown itself ta be. jBecause the

» university in fact has*thé\contrac to provide an education
L. - / ) . .
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to students it admits, it is in_ the university's best inter-
est'to provide for and suppott course analyses. A sugges-
tion was made by a McGill professor that this kind of
analysis might move the university from awarding .credit

on the basis of the credit-hour, a'brocedure wﬁich many

deplore, to a basis of credit per concept. This would

' have the effect of awarding credit more for learning than

for time put in. Would this approach threaten faculty?

My findihqé were to the contrary. Profesgors\;re_among

the most competent of individuals and those with whom I
worked saw the process of content analysis as a way of
héléing their students and as a resource to themselves. \
The University allows for diversity and applauds excellence :

/ . .
this is ‘one small way to promote excellence.

}
{
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