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INTRODUCTION

The special function of currlculum development is
to ‘select and organize the content of a curriculum so that
the desired goals of the'qurrlculum are most effectively
achievedl. The importance attached to this funCtéSE_iif—ﬂ’////
science education can be seen in the large number of studies
‘undertaken on the selection of content for science curricula
in North America.. An examination-of these studies shows that
a variety of methods and persons have been used in the selection
of content. This can also be seen in the different |
propositions forxourriculum development which have been made
on this topic. It is in this area of content selection during
curriculum development that concern has been exgressed in recent
year52 3 The methods and the persons utilized in both the
studies and the propositions are not without their source for-
support. However, the resolution of this problem of the effect
of different development models on curriculum content awaits
further information, and it is in this area of concern that

the present study aspires to make a contribution,

1 Robert S. Zais, Curriculum Principles and Foundations,
New York, Thomas Crowell Co., 1976, p. 322.

2 James B. Macdonald, ”Currlculum and Human Interests"
in C jc he Rec i » Wm. Pinar, Ed.,
Berkeley, California, McCutchan Publlshlng Corp., 1975, p. 283.

3 Elliot W. Elsner, and Ellzabeth Vallance, Eds.,
Conflic io Curric y Berkeley, California,
McCutchan Publishing Corp.. 1974, p. -2, 14-18.

©
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The purpose of this stqdy is to qb;;Tn—{nformation
regarding the selection and organization of content in a
science curriculum when different methods and persons are
involved. The framework chosen to obtain this information
is Macdonald's three curriculum development modelsu.

Macdonald has suggested that curriculum developers derive '
considefable direction in the selection and organization of

- curriculum content from the value positions they hold. To
1llustrate the different vaiue positions possible in curriculum
development he makes reference to the basic positions one may
take in the field of psychologys. He claims that it is these
different value ?ositions in curricullm development which
affect curriculum thinking and thereby make for differénces in
curriculum decisions, in particular, those decisions pertaining
to the selection-and organization of‘the-éontent for a
curriculum. To substantiate his thinking with respect to
curriculum ﬂevelopment. Macdonald identified three "“ideal types*
of curriculum development models which influence the selection
and organization of content for a curriculum ?hat are in line

with three models identified by Eisner and Vallances.

4EVJames B. Macdonald, Op.Cit. p. 292-293,

5 Ibid. p. 28k4.

6 Eisner and Vallance, 0p.Cit. p. 9-14.
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Macdonald's three curriculum development models are
known as thes: 1) Linear-Expert, 2) CircularuConseqéusﬁ and
3) Dialogical. He claims that the basic value positioﬁ '
inhérent in the Linear-Expert model is control, and that this
"control interest has mainly been associated with the subject
matter or disciplines approach"?. This concept of curriculum
development is concegmed with the modes of inquiry and )
structures of a discipline. The valﬁe position ihherent in
the Circular—ConseﬁLué model is concerned with the problems of
living, or social issues; it reflects a préctical concern for
knowledge rather than the more theoretical concern of the
disciplines. The Dialog%cal model is concerned with the
emerging needs of the student; its emancipatory inFerest
fogters seif-realization. Macdonald considers that it is
the application of the values around the kind of human interest
found in each model which leads to varying results in curriculum
design.

This study, based on ﬁacdonald's description of. model
typology, seeks to answér the question: Do the different value
_positions suggested by Macdonald %o be inherent in each of his

curriculum models result in different content and its organi-

zation? In particular, does the content sélected and organized

7 James B: Macdonald, Op.Cite. pe 290.
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for a Junlor hlgh school phy51cal-sc1ence curriculum differ

dependlng on the typeaof curriculum develo;}ent model useéed

1

by the developer?® :
fﬁis-study is‘orgsnized into-five chapters.

. Chapter.Oné revigws the literature-and has two objectives.‘

. The flrst obJectlve is to present Macdonald's currlculum
development models which form the basic framework upon- whlch
this 1nvest10ation lnto-content selection is based. The
second objectlve is te present a number of prop051tlons for

ﬁggrrloulum developmentﬂtplch have been made by various curriculum

mceptualists and which\give support to the models ldentlfled
by Macdonald, ..The quér concludes with a summary of the
models, the 1501 on qﬁ the problem under 1nvest1gatlon, and
_ : ,;»““/
a statement of . the hypothe31s relevant to that problem.

The* second chapter presents an histor;cal perspective
of curriculum development in thé&* sciences. THhe purpose of
this chapter is %o show how the constant change in socia% and
cultural conditions affect values in curriculum’ thinking
regarding the selection of content. Initially, it examines
the background to the problem, followed'by a number of studies
which depict the type of methodg and kind of persons utilized
in content selection. The ohapter_concludes with an analysis
of the various methods used in content selection as further
evidence from the field for the need of this investigation.

Chapter Three presents the design of the study which describes
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“the methodological procedure used in the investigation.

A major'éoncern of this chapter was the compilation of a

list of content selection criteria which form the framework
‘Qf the quesiionnéire; Chapter Four preseﬁts the resulfs
;btaiped from the teachers' evaluation of science curricula
which were representative of Macdonald's curriculum develop-
ment models. The oquct'of Chapter Five is to discuss the

- results of the science teachers' evaluation with reference

. to théir_implications for Macdonald's models and their
practical applications in the fieid. The study éloses with
a prgsentatibn of the conclusions made from this investigation
into ‘the effect of different curriculum development models on

the selection of content for a science curriculum.



CHAPTER I
REVIEW OF THE LITERATURE

The selection and organization of content is the
special function of curriculum development. During this
activity the problem of translating the aims of the curri-
culum into content requireé the developers to make judsments
about content priorities. Unfortunately, the kind of value
perspectives of the;deveIOpers involved in curriculum
development have seldom been clearly delineated and, as
different models are uséd in developmental procedures, this
omission has créated‘problems for those educators inveolved
in curriculum implementation. Such problems existed during
the past two decades when many science teachers bébame
disenchanted with curricula they had initially welcomed.

Criticism of science curricula developed during this
period'alleged that excessive pressure on students studying
science had resulted from stringent secondary school
curriculaB. Such curricula, it was claimed, lacked inter-
disciplinarity, reference to practical applications, or
Televancy <Z§—EHE adolescents concerned with the influences
of sciéﬁce\\nd-technologyg. Declining enrollments and

increasiag,failures among the most able students were
| — LA 4

Al

\ )

8 Philip Abelson, "Excessive Educational Pressures”,
in Science, Vol. 156, May 12, 1967, p. 741.

9 Daniel Tanner, Secondary Curriculum: Theorv and
Development, New York, The MacMillan Co., 1971, p. 128.
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attﬁibuted to the excessive pressures associated with
physical-sciénce curricula such as cﬂemistr&p. However,
it is possible that such problems and criticism arose from
a lack of knowledge of the different kinds of value ,
perspectives that were involved in the curriculum develop-
ment modelslused. The resolution of the problem regarding
the effect of different curriculum development models on
content selection awaits further information, and it is in
this area of concern that the present study aspires to make
a contribution.

The purpose of this study is to obtain information
concerning the selection and organization of content for
science curricula when different development models are
involved. The framework chosen to obtain this information
is based on Macdonald's three curriculum development modelsl
Support for the use of these models can be found in the
different proposals for curriculum development made by various
curriculum conceptualists and the fact that each model
describes developmental procedurég observed in the field. The
support from both fhe theoretical and practical areas fer the

models gives credence to their worth in this study.

10 1, carroil King, "High Student Failure Rate Serious
ProBiem', Chemical and Engineering News, Vol. 45, Feb, 20, 1967,
De .

11

'James B. Macdonald, OpsCit. p. 292-293.
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This chapter preserits a .review of -the literature in
two sections. Section one presents Macdonald's curriculum
development models which will serve as the framework for this
investigation into the selection of content for a science
curriculum. The second section presents a number of
propositions for curriculum development which have been made
by various curriculum conceptualists. Inherent in each
proposition are value perspectives which support one of
Macdonald's models. From an analysis of these two sections

the problem will be isolated and the hypothesis stated.

l. Macdonald's Curriculum Development Models

Macdonald believed that it was not posqjﬁle for
curriculum developers to deal with the curriculum as a purely
ob jective phenomenon. He claimed that from the outset the
developer maintains a stance or an orientation to curriculum
Phenomena. -Such orientations affect the decisions made in
curriculum development and are reflected in the designs that
result from such judgments:

Thﬁs*\%gbjéé¥“ﬁgéter curricula are sets of value

judgments that prize knowledge {cultural heritage)
over social uses or personal interests. Problems
of living designs prize society first; and emerging
needs proposals have individual welfare primarily
in mindlZ2,

In effect, the resulting curriculum dei}gns are patterns of

12 Tvid. p. 284,
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value judgments and such patterns have also beén recognized

13, and, Eisner and Vallancelu.

by Hyman
The three "ideal types" of curriculum development
model idehtified by Macdonald are known ass 1) Linear-Expert,
2) Circular-Consensus, and 3) Dialogical. He considered
that inherent in each one of the three models are basic
human intentions grounded in what Polanyi refers to as
"tacit dimensions"l>, It is the application of these
Qalues during developmental procedures which leads to varying
results in content seleétion.
The three curriculum development models identified
by Macdonald are related to "the cognitive human interests
of control, consensus, and emancipation"ls. These human
interests are reflected in the following outlines of his models:
1. The Linear-Expert model is based upon the basic
human interest of controf. The developmental procedures

in this model are dominated by experts who attempt to maximize

control by the discipline. The whole process therefore

-

13 Ronald T. Hyman, Ed., Approaches ip Curriculum,
Tnglewdod Cliffs, New Jersey, Prentlce-Hall Inc., 1973, D« 5.

g Elsner and Vallance, QOp.Cit. p. 1-12,

15 Michael Polanyi, The Tacit Dimensions, New York,
Doubleday Co., 1966, p. i-xi, 1-108.

\\ 16 James B. MaCdonald. OgoCi ;- Pe 292-

~
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"is controlled and monitored with specific goals in mind,

and 1t is the experts who make the initial and final decisions‘
about the validity of the content and/proceés“l7. The
nationally—developed science cuf;iéuzé produced in the

United States durimz—the.1960's are examples of discipline-
controlled curriculum developments. Most of these curriculum
projects we?e initiated by discipline scholars at the
university level who prepared the materials and tried them

out in the schools. The experts then obtained feedback
regarding the results in the classrd;;§ then rewrote, piloted,
and finally reviség\the curriculum materials for broad distri-
butionlB. In this manner, the discipliQe scholars controlled
the development of the curriculum and thereby maintained the
integritj of the discipline. ‘ N )

2. The Circular-Consensus model is based upon the
gg;z:\human interest of consensus. This model is commonly
referred to as the "grags roots" approach to curriculum develop-
ment since it involves teachers, administrators, and community
in the developmental process, with experts on call if neededlg.

All members of this group are regarded as being of equal rank

in the deliberation process. In this model, there is a

17
18
19

Ibid.
ibig.
d.

:
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~

v -
conviction that unless teachers are present and participate

in the process of curriculum development, the curriculum
materials which emanate from this process will be misused
in the classroom<C, It is recogniéed that there is some
lrhetoric of control in the developmental process of this
model but that consensus and communication are the more
importangkoutcomes.

3. The Dialogical model is based upon the emerging
needs of the student and is supported by two propositions
found in the next section. The developmental process in
this modél involves the educator entering into a dialogue
with students and it is from an assessment of the results
of this discourse that the curriculum emerges. Initially,
the teachers indentify student leaders with whom the educators
engage in dialogue from which they attempt to0 establish
their needs. The adults then attempt to provide a match
between the cultural resources known to the adults and the
expressed needs and interests of the studentle. In_this
manner, the model actively involves the student in curriculum
developmentzz. . During the developmental process used in

this model the needs of the student are given priority over

the social and discipline content of the curriculum.

20

2l 1pid. p. 293.

22
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Inhérent in each of these models are the values
and perspectives of the curriculum developers which have
an influence én their decisions for content selection.
A number of different propositions that were made by currie-
culum conceptualists and which have the same important
attributes as Macdonald's models will be presented in the

next section.
2. PrOpositions'foricurriculum Development

This section is devoted to presenting those areas
of the curricuwlum literature which are related to this
investigation since they deal with the selection and organi-
zation of content for a curriculum. In particular, it will
present the different value perspectives found in the
propositions made by various curriculum conceptualists which
have a bearing on this study. -

The first two propositions to be examined will be
fepresentative of those which emphasize the importance of
the discipline's control over content selected for a curriculum,
These propositions will be followed by two others which value
the needs of society and see the role of consensus in curri-
culum development as an essential. Pinally, two proposals
which are concerned with the growth needs of the students and
place emphésis on these needs will be examined. The section

will close with a summary of those aspects of the various

v

[
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propositioné’for curriculum development considered pertinent
to this study.
7

Discipline-Oriented Conceptions of Curriculum

The following two propositions for curriculum
dexelopment are concerned with one of the three sources

e
ended by Tyler23. subject matter specialist. ~ The
24

first pRoposal is by Phenix s+ and the second by King and
Brownell 5. Both of these propositions stress the importance
of the disciplines in curriculum development. The proponents
consider that oﬂly knowledge found in-the disciplines is
suitable for a curriculum. Their argument is that since
discipline scholars have an intimate‘knowledge of the

disciplines which allows them to make intelligent decisions,

they should control the process of curriculum development.

23 Ralph Tyler, Basic Principles of Curriculum and
Instruction, Chicago, University of Chicago Press, 1§E9,
De 1l

2k Philip H. Phenix, "The Disciplines as Curriculum
Content", Curriculum Cros ads, H. Pagsow, Ed., New York,
Teachers College, 1965, p. 189-196.

25 Arthur R. King, Jr., and John A. Brownell,
The Curriculum and the Digciplines of Knowledge, New York,
John Wiley and Sons Inc., 1923, P. 1-221. :

©

‘l
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The propositiogfmade by Phenix26

for curriculum
development will now be examined. He viewed the discipline
as "a conceptual system whose office is +to gather a large
number of cognitive elements into a common framework of
ideas"?7, He considered that the goal of a discipline.is
the simplification of understanding by the use of significant
patterns and relationships. The systematic categorization
found in the discipline "renders the profusion of cognitive

experiences_intelligible"28

and thereby serves as a valuabie
resource of materials for cﬁrriculum developﬁent. An under-
standing of the categorization of knowledge found in the
disciplines should allow the curriculum developer to make
intelligent decisions in the selection and organization of
content for a curriculum.

Evidence as to the usefulness of content for a
- curriculum is provided by the scholars who are intimately
associated with the discipline. These scholars are referred

to as speclalized men of knowledge "who have identified and

followed the ways of maximum learning of their discipline“29.

26
27
28 o i oot e . . . P
Philip H. Phenix, "The Architectonics of Knowledge",
in Education and the Structure of Kngwaggge, Stanley Elam, Ed.,
Chicago, Rand McNally & Co., 1964, p. 45,

29

Philip H. Phenix, Op.Cit. p. 189-196.
Ibid. p. 142.

Ibid. p. 49.
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Furthermore, Phenii claimed that .the “sjstematié learning
experiences of the men of knowledge would provide useful
standards for*ényone who sought understanding in their
disciplines“Bo. Thus, those scholars who have an expertise
associated with a discipline are extfemely useful in the
selection and organization of content for a curriculum.

The expertise possessed by the discipline scholars
allows them to apply the principles of content selection

outlined by Phenix. It is this knowledge which enables

them to select: \\\\¥ru
l. Content of ins ction which is drawn

entirely from the fields of disciplined knowledge,

2. items of knowledge that are particularly
representative of the field as a whole,

3+ content that exemplifies the methods of
inquiry and modes of understanding in the
discipline, and,

4. materials that should arouse imaginationi,
These principles reveal Phenix's concern that only
authenticated knowledge should be in a curriculum, and that
key concep%é economize 1earning32. The intimate knowledge
of the discipline possessed by the discipline scholar allows
him to-satisfactoriiy apply these principles in the selection

and organization of content for a curriculum.

30 Ibid. p. 50.

31 Philip H. Phenix, Realms of Meaning, New York,

2 Philip H. Phenix, 0p.Cit. p. 189.
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The second discipline-oriented propositioﬁ is by
King and Browne1133. These curriculum conceptualists are
in agreement with Phenix regarﬂing the academic competence
of an educator required to select content for a curriculum.
They stated that the curriculum specialist should "function
as the conscience of the?discipline in the schools and as a
‘conscience to the full body of the diécipliné about its
responsibility ts\éhe young"34. In their opinion the
curriculum specialist should function as a discipline scholar
by making contributions at the university level and must also
maintain the integrity of the discipline in the school's
curriculum. As a person with expertise in the structure
of'the discipline, the scholar is expected to exert influence
and play a dominant role in contemporary curriculum development.
King and Brownell insisted that the curriculum specialist be
academical}y ablé in the discipline for which fne curriculum
is being developed and serve as a resource pérson to the
curriculum generalist whom they regarded as an administrator
in the field of.education.

In this distinction between curriculum specialist and
generalist, King and Brownell maintained that the scholar's

resporisibility was to the discipline in curriculum development.

33 King and Brownell, 0p.Cit. p. 1-221.

3% 1vid. p. 166.
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They considered that the content selected should be the
fundamental ideas of the discipline and "the fundamental

can only be established by thinkers in the diSCipline"35.

As the thinker in the discipline, the curriculum specialist
occupies an important role in content selection if the true
nature of the discipline is éo be reflected in the curriculum.

To maintain the true nature of fhe discipline the
curriculum specialist must ensure that-the curriculum be an
epltome of the discipli;e in every respect36. It is thus
essential that priority be given to the Judgments of the
specialists in the analysis, criticism and appraisal of
content in curriculum developmentj?. As the representative
0of the intellectual community, the specialist acts as the
custodian of the fundamentals of the discipline. Therefﬁre.
the curricular decisions pertaining to the selection and
organization of content for a curriculum belong to the
specialist.

These discipline-oriented curriculum conceptualists
are examples of that perspective of the curriculum which:
considers that only the knowledge found in the discipline
is suitable for 2 curriculum. For that reason, the process

of- curriculum de#elopment should be dominated by experts who

35 1pid. p. 185.
36 Lo

37

Ibid. p. 190.

Ibi . p.o 203-
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are capable of making intelligent decisions pertaining to
the selection and organiza£ion of content for a curriculum.
The human interesis reflected in both of these
conceptions of a curriculum are dlsc1p11ne-or1ented.
This orlentatlon considers . that the most powerful products
of man's intelligence are to be found in the academic
disciplines and that the curriculum is the medium through
which the student can acquire this knowledge. Also, it is
only possible to build such a cufriculum when the develop-
mental procedures are dominated by discipline scholars.
Other propositions for gurriculum development have a
different viewpoint and value societal needs above those of
the disciplines. Such values can be seen in the two
follow1ng propositions which consider social values and
renresentatlves of the community employing a group process

for curricuium development.
Societal Conceptions of Curriculum

The first proposition examined is that by Schwab38
whick strongly supports social values and the role of
consensus in curriculum development. He considered that

although the knowledge of the disciplines possessed by the

38 Joseph J. Schwab, "The Practical 3: Translation
into Curriculum”, in School Review, Vol. 81, No. &,
August, 1973, P- 301-522, T

-
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scholars made them indispensable for the task of curriculum
development, the;f laar of knowledge in four other areas
prevented their being the sole arbiters. These areas are
concerned with knowledge of the learner, the milieu, the
teachers, and the curriculum. Schwab considered that all
of these areas muét be represented and the curriculum work
involved must be done in collaboration39. Each member

of the group involved in this model should recognize the
concerns, values, and operations of the others and seek
agreement among themselves in the judgmental factors in
curriculum development.

Schwad recognized that such a group process in
curriculum development will ultimately ;}rive at a body of .
educational alternatives from which cholces must be made.
The choices will“not entirely satisfy the consensus and
values of any onétf ticipant but will "satisfy the
‘collective ‘more than does any other constellation of
educational ﬁeans"qo.

Each person involved in the translation of the.

discipline into a curriculum must recognize that the

scholarly materials are the resource and that the integrity

39 1pid. p. 501.
40 1454, p. 502,
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41 considered

of the discipline must be maintained. Schwgb
the role of the scholar as one that ensures that all materials
in the curriculum are authentic to the particular discipline
and in no way distorted. Those persons with knowledge of

the learner will be concerned with the problem of matching
curriculum materials with the learner's needs and interests.
The representatives of the milieu will use their knowledge

to develop a curriculum which is relevant to the students’
needs in the community. Those persons who have knowledge

of the teachers are able to judée the various aspects of

the curriculum with respect to what Teachers can and are
willing to do. Finally, the educator with expertise in
curricular development will instigate and administer the
translation of scholariy materiais into a defensible
curriculum.

This proposition for curriculum development saw ..
representatives of the four commonélaces of equal rank which
"must be included in the deliberating group from the start"uz.
They are: the learner, the teacher, the milieu, and the subject-
matter. Basically this proposition inveolved the bringing
together of the values inherent in each of the four common-

places to ensure that they will be weighed against each other

throughout the entire developmental process.

5]
L2

Ibi . po 502"508-

Tbid. pe 512.
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\\ The second propositioﬁ for curriculum development
which is also suﬁportive of the use of a group process and
consensus is one made by Walkeruj. His naturalistic model
for curriculum development has three elements: "The curriculum
platform, its design, and the deliberations associated with
it"44. He believed the curriculup platform to be the
developer's ideas of what is, and a vision of what ought to be.
Such ideas represent the values and beliefs that guide the
development of the curriculum. However, the process of
deliberation is seen as the important element of curriculum
development since it is the process by which discussion among
members of the group occurs and consensus is achieved.

The importance that Walker attached to the develop-
mental process is seen in his perception of the main
operations in deliberatioen. They are:

formulating decision points, devising

alternative choices at these decision points,
considering arguments for and against decision
points and decision alternatives, and finally,
S0 ackmewlosgaa sons braiaiel st TemmaTve Subject

He considered that the decisions which result from such

deliberation are more readily defended or justified. and,

43 Decker F. Walker, "A Naturalistic Model for
Curriculum Development", in School Review, Vol. 80, No. 1,
Nov. 1971, p. 51-65,

- M Ibi - po 52-

“5 Ivid. p. sk
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although such deliberation may take many forms, the most
common practice today is argumentation and debate by a group
of people. During such debate the beliefs and values of the
individuals are communicated to the other particip%pts; thus
an understanding which m®y result in consensus is écgﬁeved..
These perceptions of curriculum development exemplify
those propositions which view the role of education and
curriculum content within the larger social context. Such

a curriculum requires the use of a group process in which

\{EEE?sentatives of the various aspects of the community
attempt to reach a consensus throughout the dévelopg@htal
rrocesses. However, propositions for curriculum development
made b& other conceptualists regard the curriculum as the
medium which aids the student in personal growth. Such
propositions consider that the needs of the students should
be a major influence in curriculum development. These will

be examined next.
Humanistic Conceptions of Curriculum

The following propositions for curriculum development
stress the need for the curriculum to accommodate the needs
of the students. The main focus of this perception is
concerned with the selection of content which encourages man's

personal and interpersonal development. Such a concern for the
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student's development is shown by Sergipvanni and Starratt46

when they claimed thatt "the purpose of general education is

to lead the human person to a discoverxﬁand appreciation for

its own sake, of himself and others ggﬂ/the world about him"47.
—-_They considered that curricular programs should be developed

so that the students can grapple with contemporary problems

in a personally meaningful way. This activity should enable

students to "continually seek for the human significance of

what he learns in the realms of knowledge"usz It is therefore

necessary to develop a curriculum which incorporates the

‘pressing problems of the day and which is committed to the

individual's personal development.

An important basic assumption that was made by -
Sergiovanni and Starratt is that "the educator's primary
function is to become obsolete"u9. They zssumed that the
mental growth of the students should all@w them to pursue
their own learning by using the knowledge and skllls the
educator has helped them acquire. This aifumption is

illustrative of their concern that the growth needs of the

RS T, Serglovannl and Re Starratt, Emerging Patterns
Supervision: H Pe ives, New Ybrk MeGraw-Hill,
1971, De 237.
%7 mia.
58 Ibid.
49

Ibi [ p. 261.
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\\\\;ﬂ’/?tudent take precedence over all other curriculum

considerations, thus:

Curricular-instructional programs should be
designed in conformity to the growth patterns of
students. The human growth needs of the students
should never be subordinated to objectives dictated
by the needg of society and the demands of the
disciplines-C,

They envisaged the continual growth of the individual in
which he moves beyond independence to interdependence, to
increased self-activity in the process of becoming a qg}ure
human person. The growth of the  individual is thereby seen
as a major curriculum concern. The selection and organi-

zation of content for such a curriculum should reflect this

influence. . .-

Sergiovanni and Starratt saw-the student's concern
as growth needs; for, "as the social needs become relatively
satisfied, the student begins now to seek recognition for
his own achievements“5l. They based tbeir perception of
curriculum development on Maslow's description of human
growth52 in which an individual transcends those activities
involved in "becoming" to that state in which he enjoys

"being" who hé is. The authors believed that by providing

50 1pid. p. 262, S

51
52

I‘bi L p. 264.
ITbid. p. 243.
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.more experiences of achievement in the curricular-

instructional programi
The student could feel more enthusiastic
about learning, (...) accept more autonomous
responsibility for his learning, (...) and to
seek fulfillment and_self-actualization through
learning activitiesg2~,
The concerns of the student were seen toc be a vital element
in the school's curricuium if an emotionally healthy
maturation of the individual is to occur.

Weinstein and FantiniS¥ aréued along similar lines
and constructed a model for developing a curriculum of affect.
They considered that education in a democracy should "have a
broad human focus which is best served by educational
objectives resting on a personal and interpersonal Pase and
dealing with students’ concerns"55. To achieve this end
the content of the curriculum should be personally meaningful
aﬂa relate cognition to the learner's concerns for himself

and for others. Such a curriculum would enable the student

to live harmoniously within the biosphere.

53 Ibid. p. 264-265.

4 G. Welnstein and M. Fantini, Eds., Toward Humanistic
Education, A Curriculum of Affect, New York, Praeger Publishing,
1970| pc 3"223. .

55 Tvid. p. 18.
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Three major patterns of the learners' concerns were
identified by Weinstein and Fantini56. The first major
concern of.the learners was about their self-image, how fhey
were perceived by themselves and by others. The second was
disconnectedness, a wish to eitablish links with others, with
society, and to know where one fits into things. Control
over one's life was the students®' third concern. Weinstein
and Fantini stated that these needs of the students ;ust be
"recognized and understood if the teacher is to develop a
curriculum that meets the pupils' concerns"S?. In this
respect, curriculum developers must recognize that the
student body is an essential resource for the development of
a curriculum.

Theée two perceptions of curriculum development are
illustrative examples of those propositions which consider
that the needs and interests of'the students are a controlling
influence in the selection and organization of content for a
curriculum. In effect, the curriculum developers should _
match the cultural knowledge and resources kxnown to adults
with the growth needs and interests of the students for whom.

the curriculum is intended.

56 Ibid. pe 35-36.
57 1bid. p. 39.
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Summary

In summation, inherent in the three "ideal types" of
curriculum development model identified by Macdonald are
values and perspectives peculiar to a particular model ;;31_
therefore, different to those in his other two models.
Furthermore, Macdonqu\considérs that these different values
and perspectives influence the decisions made in the selection
‘;nd organization of content for a curriculum.

The various propositions for curriculum development
examined in this chapter illustrated the particular values
and perspectives of the conceptualist involved. Since these
'propositions reflect the same values and perspectives found
in Macdonald's three development models this agreement is
readily identified with and gives credence to the validity
of the models.

Initially, the propositions made by Phenix, and
King and Brownell, could easily be associated with the
discipline-oriented approach to curriculum development in
Macdonald's LinearQExpert model. Both the model and the
propositions stressed the importance of the discipline's
content and reflected values that prize knowledge over all

other curriculum consideratiods. In this respect, knowledge
of the discipline was seen as a controlling factor in which
discipline scholars maintained the integrity of the discipline

‘during content selection. Thus, agreement could be seen in
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both the models and the propositions for the primacy of
knowledge to which all otheé curriculum considerations. are
subordinate. The level of agreement between the values and
important attributes for both the propositions and the model
indicates support for the credibility of Macdonald's Linear-
Bxpert model. *

Agreement could also be seen between Macdonald's
Circular-Consensus model and the propositions made by Schwab
and by Walker. Both the propositions and the model stressed
the importance of social values and viewed the consensus of
the participants as necessary fbr the selection of content
in curriculum development. The values held by each partici-
pant should be clearly stated and carefully weighed in a
deliberate attempt to reach a consensus during the develop-
mental Process. The emphasis on societal values and the
role of consensus in the propesitions providé credence for
the above curriculum development model identified by Macdonald.

The humanistic propositions of Sergiocvanni and
Starratt, and Weinstein and Fantini, prized the emerging
growth needs of the students as being the most important
concern in curriculum development. These two propositions
stressed the necessity to match the knowledge of the cﬁlture

with the needs and interests of the students. Both the values
and attributes inherent in these propositions are in very close

agreement with Macdonald's description of his Dialogical model.
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In this respecf, the propositions give support to this
curriculum development model identified by Macdonald.

In general then, the propositions give considérable
welght to the notion that there are distinct models for
curriculum development and that each model represents beliefs
and values peculiar to” that mode158'59'60. Macdonald has
claimed that it is these-different value positions and
perspectives in curriculum development which affect curriculum
thinking and thereby make for differences in curriculum
decisions, in particular, those pertaining to the selection
of content for a curriculum. Such differences in curriculum
decisions result in diffgrent curriculum designs. From these
considerations it should be possible to identify and categorize
science curricgla according to the paradigm provided by
Macdonald for each of his three curriculum -development models.

The verification that Macdonald's models result in the
selection of different confent, and therefore different designs,
awaits further information. ,

This stﬁdy, based on Macdonald's description of model
typology, asks the gquestion: Do the value positions suggested
by Macdonald to be inherent in each ofrhis curriculum develop-

‘ment models result in different content and content organization?

In particular, does. the content selected and organized for

58 James B. Macdonald, Op,Cit. p. 284,

59 Ronald T. Hymah,/Og,Cit. Do 5_0 .
60 Eisner and Vallance, Op.Cit. p. 1-12.
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a junior high school physical-science curriculuq depend on
the type of curriculum development'model used?  Specifically,
We th reference_tb a list of criteria for. the selection and
organization of content that wés compiled from the literature‘
(see pages 80-85); does the content of the curriculum differ
in the émphasis it gives to:

1. The contemporary content of the discipline?

2. Content that provides for the. acquisition of

new knowledge? {f/-—\\‘“
' 3. The investigative procedures common to the

discipline?
L. Content associated with a social and cultural
perspective of a nation?
5. An appropriate balance between the breadth of
topics and the depth of their treatment?
6. Its coverage of a wide range of objectives?
7. Materidl deemed\syitable for the intellectual
development of the student?w
8. Information which relates to the social aﬁd
cultural norms of the students?
9. Content that meets the needs of the students?
10. Conﬁent that meets the interests of the students?
11, The.logical development of the disciplines® content?
12. Content that can be utilized by the student in his

everyday environment?
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13. Material related to the nature of;man's affairs?

1%, Content which aids man in the growth needs of
human development?

15. Knowledge which is sanc tioned by governing
authorities?

Unfortunately, the literature does not provase
information which readily answers these questions, nor has
it been verified that the different value positions result
in different content, And, as there is now a growing
awareness of the importance of.content selection and the
possibility that different value positions may influence
content selection, this study will attempt to obtain such
information. In this respect the following null hypothesis

was made:

2
Hypothesis

The content and its organization in junior high
school physical-science curricula will not vary depending on
the developers' orientation (as ideqtified by Macdonald in his
curriculum developmenf‘models).

The investigation that was conducted in order to test
this hypothesis will be described in Chapter Three.

Chapter Two will provide an historical perspective of

curriculum development in the sciences which provides further

evidence that there are many kinds of curriculum development

;ﬂOdElS .



CHAPTER II

AN HISTORICAL PERSPECTIVE

This chapter is divided into three sections. Section
one presents the background to the problem. It illustrates
how many factors infiueﬂced the changes made in sciencé
curricula during the past century. It also shows how
professional organizations recognized the changing socio-economic
conditions of the time and established special committees to
make recommendations to accommodat§ the changes for a relevant
curriculum. - In this respect, it is possible to discern the
change in values and perspectives that are inherent in the
committees' recommendations for the selection of content.

The values and the perspectives in the recommendations can be
associfited with the propositions and models for curriculum
devélopment which were presented in the previous chapter.

Section two examines a number of studies which i1llustrate
the different methods that-have been utilized in the sélection of
content for sclence curricula. These studies are representative
of a large number of invgstigations undertaken in thia/érea of
concern and provide evidence of values associated with content
that would satisfy the discipline, the needs of society, or the
interests of students. The studies in this section will g0
beyond the juniof high school lével in order to present a

comprehensive cross-section of the various methods and to

accoﬁmodate the most recent studies in the selection of content
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5

for science curricula. In this respect, it should be noted
that the junior high school science curriculum is general in
nature and includes content found in, or-losely associateq
with 6ther science curricula. The content practices under-
taken in these other areas influence the selection procedures
for the Jjunior high school science curriéula. Furthermore{
the methods used in content selection in one science can be -
found, or replicated, in another and maf'be considered common
to the dévelopments in all science curricula,

The third section presents the validation methods and
criteria used in the selection of content for a science curri-

culume. The criteria for content selection presented in this &

section are i t inasmuch as they can serve as the basis

for a quest ir¢ on content selection. The chapter

-
ary. N

concludes with a s
~l. Background to the Problem

Over the years many factors hav?/‘gfluenced the selection
"and organlzatlon of content for a school S sclence curriculum.
" According to Uhderhlllél, the changingl soclio-economic condition
was the major influence among many which affected these develop-
mental activities,

Two definite influences on content selection and its

organization can be identified during the 1850's. During the

61 O.E. Underhill, The Origins and Development of
Elementary,Séhool Sc1ence, Chicago, Scott Foresman & Co.,
1941, pe i-xii, 1-347.

-
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early years of.this-decade didactic literature was introduced
into North America frow Britain. Most of the material used
with the didéctic method was directed to children's observation
and to the‘study of natgral phenomenaéz. A second influential
factor was the adoption of the "Pestalozzian object-teaching” i
method in the late 1850°'s. In this movement the object-study
lessons were specially designed to cultivate the stude;?Ts
perceptive #;culty by emphasizing the observation and
descgl of animate and inanimate objects. Unfortunately,
the object-teaching method proved to be ill-suited to the
purpose and needs of teachers and pupils in a rapidly develdp-
ing industrial societyéj. and changes were made to accommodate
the social and economic cdﬁditions of the time.

Developments'in the fields of science and technology
in the latter half of the nineteenth century were reflected in
the steady growth of the number of natural science curricula
offered by the schoolssh. These new curricula attempted to
meet the social needs of a growing technological society and

emphasis was placed on content selection that was conducive to

the utility of the content for the market place. However, the

62 Herbert A. Smith, "Educational Research Related o
Science Instruction for the Elementary and Junior High School:

A Review and Commentary", in Journal of Regearch in Science
Teaching, Vol. 1., No. 3., 1963, p. 200,
63 1pid. p. 200-201.

el R. Will Burnett, Teachi Science in the Seconda
School, New York, Holt, Rinehart and Winston, 1960, p. 60-06l.
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preparation of scholars and informed citizens was not

overlooked for:

(...) there is considerable evidence that,
although the sciences did not neglect the immediately
practical, there was primary concern for the criticsal
thought processes, attitudes, and fundamental
understandings®5.

Even though the sclence curriculum was intended to_be
practical in terms of the environment the curricu{ym
developers were also concerned with knowledge which might
serve the student at a later date in higher education.

. During the latter half of the nineteenth century,
the college became a major influence over the selection and

organization of content for high school sciente curricula:

In 1872, Harvard College announced that
physics and other high school sciences would
be accepted for credit if the courses followed
a prescribed outline of content. Other colleges
quickly followed suit and until the beginning of
the twentieth century, high school curricula, 66
including science, were little but college preparatory .

To meet this end, college professors wrote the high school
textbooks and developed science curricula in accordance with
the standards and requirements set by the colleges. In this~
manner, high school science curricula were patterned after

67

the college science courses ', and gave emphasis to factual

information.

65

66 Claude W. Gatewood and Ellsworth S. Obourn,
"Improving Science Education in the United States", in-

Journal of Research in Science Teaching, Vol. 1., No. 3.,
1963, p. 358.

67

Ibid. p. 63.

Ibid.
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- Concefn was expressed at the turn of the century
that the curriculum did not meet the divergent needs of thé
students, consequently, most of the students were unable to
profit from a high school educationés. In response to this
expressed concern, a general science curriculum was developed

that would: appeal %o students' interests, needs, and envireon-

mental experiences, and stimulate interest in some of the

I . 50 . .
specific sciences®-. In this manner, the general science

curriculum had an important function in terms of =z general
education. Not only did i+ p;int out the laws, generali-
zations, and principles of science, but it served as a period
of exploraéion and orientation to science for students
committed to study science at 2 higher level.

A rapid growth occurred in the scheol population
between 1910 and 1950. This period saw a continuing emphasis
towards general education and changes occurred in the control
over the selection of cbntent for science curricula. With
the growth of the student population "college professors
became preoccupied with their own burgeoning fields of
endeavor and pald less and less attention to what was going

on in the schools"70. As the influence of the colleges aver

58

69 Nathan S. Washton, Teachipgz Science Creativelw

in the Secondary Schools, Philadelphia, W.B. Saunders Co.,
1967, p. 74-75.

70

Burnett, 0p.Cit. p. 75.

Gatewood and Obourn, Op.Cit. p. 358.
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science curriculum content decreased, teachers assumed
responsibility for the development of high school science
curricula, and the writing of textbooks. This controlling
influence over the science curriculum by professional
educators was maintained until the late 1950'571'

'Several important developments occurred during the
1930 to i§60 period of time when professional organizations
-undertook evaluations of the role of science in education.
During the early 1930's considerable emphasis was placed on
the implementation of those principles of science which were
of significance to general education72. The literature of
the professional organizatiuns reflected this concern and in
1932, Part 1 of The Thirty-First Yearbook of the National
Society for the Study of Education (N.S.S.E.) was devoted
to A Program for Science Teachigg?3. The Committee which
produced this report was composed of scientists and educators
who advocated basing the selection of science content on

personal and social eriteria.

71 Nelson B. Henry, Ed., Rethinkine Science Education,

Part 1, The Fifty-ninth Yearbook of the National Society for
the Study of Education, Chicago, The N.S.S.E., 1960, p. 158.

72 Herbert A. Smith, Op.Cit. p. 20k.

73 Guy Montrose Whipple, Ed., A Prozram for Science
Teaching, The Thirty-First Yearbook of the National Society
for the Study of Education, Bloomington, Illinois, Public
School Pub. Co., 1932, p. i-xii, 1-370.
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The report noted that attempts to determine. the
content for a science curricula had been made by:
l. Studies of interests of children and
adults as revealed in thé questions they ask in
response to questions, and, 2. Studies of scientific
princ@ples that have regognition ip neyﬁpapers,
magazines, and other printed materials’™,
It was recognized that such studies have inherent weaknesses;
" in particular, one cannot ask the students questions about
phenomena of which they are not aware; consequently, important
areas of science may be omitted from a curriculum.
Nevertheless, the studies were of a useful nature inasmuch as
they "served an important function iq keeping alive the
feeling that courses do need revision and that the sources of
these revisions must be soﬁght through research'75. In effect,
the N.S.S.E. felt the need for curriculum studies that would
delve more deeply into the developmgnt of science curricula.
The Committee also considered that the experience and
training of college and university teachers were too far
removed from the practical classroom experience for which their
school science curriculum textbooks were written. Much of the
content found in the textbooks at this time was inappropriate

and ineffective in the schools' science curriculum. The

attempts by classroom teachers and administrators to improve

7 1pid. p. 20.

« 75 Ibid. p. 21.
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content "very often resulted in the selection of subject-
matter materials that are more appropriate to the interests
and needs of the pupils"76; however, the Committee felt that
some valuable and proven materials had also been omitted.

To overcome the weaknesses 1n selecting content the Committee
recommended the involvement of the following persons:

1. Subject-matter specialists who insure
that the materials are accurate and up-to-date.

2. Classroom teachers and supervisors who
refine the materials in the light of their
appropriateness of content, and,

3. Specizalists in the teaching of science
who cgntribgte a knowledge of developments in v
the field with respect to educational research’’.
The Committee considered that these persons were the best
qualified to determine the content which was most likely to
serve the need of the students.

A lack of guidance in the selection and organization
of content for a science curriculum was also recognized by
the increasing voluminousness of textbooks and syllabi
produced?s. To avoid such excesses in content the report
stressed the necessity to concentrate on the "big ideas™ of
science and outlined fourteen guiding principles for ‘t:he'5

selection of general science content. Five of the principles

focused on content and learning activities which should be

76 Ipid. p. 110.

77 Tbid.

78 mid. p. 111.
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useful to the student during his daily interaction with the

- environment; they were:

1. The course shall consist of a variety
of -physical and mental activities that shall
lead to those knowledges, skills, interests,
and attitudes essential to desirable mental

- and practical adjustments to the environment.

2. The content of the course shall bear
direct significance to life's problems and
activities.

3+ The learning activities shall call
for experience with materials and forces of
everyday life.

k. The activities shall be such that they
lead to #e comprehension of the elementary
generalizations of science that have important
social implications.

5. The activities shall include abundant
opportunities to apply the acquired knowledges,
skills, and attitudes in life situations?9.
These selected principles also illustrate the Committee's
concern that the selection of content be based on personal
and social criteria which were in liﬁe with the educational
thinking of the time. '
The N.S.S.E. devoted Part 1 of its Forty-sixth
Yearbook, 1947, to Science Education in American Scho;lsso.
The Committee for the Society's Yearbook recognized a need

for some reorientation in science curricula to accommodate the

developments in science and the prevailing social-economic

?9 Ibi L] p. 208""209-

80 Nelson B..Henry, Ed., Scienc catj in A ic
Scheools, The Forty-sixth Yearbook of the National Society for
the Study of Education, Chicago, University of Chicago Press,
1947, p. i-xii, 1-306.
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conditions. The Society simply stated:

It is imperative that the science curriculum
be reviewed in the light of tke advancement in
scientific knowledge in areas directly related

- to impending problems of readjustment entailed
by the social and gconomic dislocations of
modernized warfareSl,

Furthermore, the report was concerned that any réorientation
which may occur in the science curricula should take
cognizance of the associated research and experimentation.

After conducting an analysis of contemporary research
in science education it was suggested that’%ﬁe criteria to be
used for the selection of content for junior high school

science should:
1. Be in harmony with the accepted objectives
set up for the pupils.

2. Lead to the inculcation of appropriate
scientific attitudes and the understanding of
the methods of science.

3. Encourage the belief in, and practice of,
desirable social ideals involving science.

4. Be of direct use to pupils in their
daily living. :

5. Be appropriate for the ability level
of the pupil.

6. Aid pupils in the interpretation of the
local and world environment.

7. Be in harmony with the needs and interests
of the pupilssz.

These criteria were condensed from related research activities

by the Society's Committee which was concerned that the

81 Ibid. pl Vii.

82 1pid. p. 159.
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teaching of general science should deal with the personal-
social needs of the individuals and the problems of everyday
1iving. Also, that the content of & general science curri-

cu{;; should be conducive to the “growth of skills in the

83

use of the elements of scientific methogd" in prodblem solving.

It was pointed out that it was nof possible to use
all of the methods of science on every occasion when new
content was introduced, but that educators should assume
responsibility for matching content with problem-solving
techniques. Furthermore, if "skills in prodlem-solving, like

other skills, are developed only by repeated use day after day

w84

in the classroom » then scientific methodology should be

practised and encouraged in the daily life of the student.
To achieve this end, the Committee outlined the specific skills
in problem solving under the following titles:

1. Sensing a Significant Problem.
2. Defining Problem Situations.

3« Studying the Situation for All Possible
Clues and Facts Bearing upon the Problem.

k. Making the Best Tentative Explanation
or Hypothesis.

5. Selecting the Most Likely Hypothesis.

6. Testing the Hypothesms by Experimental
or Other Means.

7. Accept Tentatively or Reject Hypothesis
and Test Others.

8. Drawing Conclusions.
. 9. Applying Principles85. !

83
84

Ibi . p- 166-
Ibid. p. 166-167.
85 1vid.
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This emphasis on the methods of science and their usefulness
in the solution of problems encountered in daily life is a
theme to be seen more frequently in the more recent evolution
of science education in which importance is attached to the
functional aspects associated wilth content86.

In 1960, Part 1 of the Fifty-ninth Yearbook of the
National Society for the Study of Education was devoted to
Rethinking Science Eggcagion87. I+s purpose was to evaluate
the increasing significance of science in our culture and to
redefine the role of science education. The Committee was
concerned that: ~
Through the practical applications of scientific -

discovery our civilization is undergoing constant
change. In turn, these changes bring about situatlons
which threaten the well-being of future generations.
The welfare of our civilization is now almost wholly
dependent upon scientific progress. Society gust
respond with adequate and intelligent control88.
The selection and organization of content for the school's
science curriculum should accommodate the needs of the
students for the changing conditiong of a society increasingly
dependent upon science.

The report was general in nature and suggestive .

rather than prescfiptive as in the two earlier reports on

sciencee education. No attempt was made to identify specific

86 Burnett, Op.Cit. p. 82.

87 Henry.'OQ.Cit. p. i-xii, 1-306.
88 Ibid. p. 17.‘ ‘
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objectives or the associated content for a particular

grade level. The report suggested that the general science
curriculum should draw upon all of the various disciplines
of science for its content. The organization of the curri-
culum should "relate to the broad areas of human activity in
which the selected content and methods of science play

“89

important roles This reflected the concern of the

Committee that the process eiement of science, the attitudes
and investigative proceéures. are as importan"g as its
product element, the content.

Another change occurred in the Committee's concern
for improving secondary school science. In the selection of
content and the organization of science curricula, the report
noted that:

. For the past twenty-five or thirty years
science curriculum materials, such as courses
of study, textbooks, and the like, have generally
been written by secondary-school science teachers
and science educators in the colleges and.
universities. However, within the past few years
scientists in greater numbers than ever before
have become concerned about the secondary—school
science curriculum9°.

The report recognized the criticism of the past, that

. ~ -
scientists who had developed high school science curricula
had been too far removed from the realities of the classroom

for the content to be relevant to the needs, interests, and

89
90

Il ¢« Do 1580
Ibid. p. 156.
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abilities of the students. Nevertheless, the Committee
pointed out: "it is new quite evident that, to bring about
the needed reorganization and revitalization of science
courses in secondary schools, cooperation of the scientist
will Eontinue to be nefessary“9l. The degree of cooperation
was never clearly defined and, in-the main, the science
curricula produced during this time were dominated by
university scholars.
| The roots of the curriculum-réform movement of the
sixties were actually formed during the latier half of the
1950 s, The modern science curricula that were developed
revealed the various influences that were acting upon content
selection, and %he report noted that:
Although high-school science teachers and

educators have assisted with the development of

these courses, the scientists have played a major

role in defining the purpose of the course and the

organization within which they will be developed92.
This trend, along with the change of emphasis in content
to be selected, continued throughout the sixties. To under-
stand science it was considered necessary to think like a
scientist by undertaking‘an investigation which utilized

the materials, concepts, and methods unique to science.

The content of the science curriculum, the product element of

9L 1pid. p. 157.

92 1pi4.
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science, was to be acquired by the student using the

process element of science in the form of the inquiry method.
The identification of such content therefore became a prime
aim for the science curriculum‘developer93.

The Physical Science Study Committee (PSSC) physics
project emphasized the inquiry meth;é and was.the first of
the major science curriculum reforms:to get under way on a
large scale94. Initiated by sclentists at The Massachusetts

Institute of Technology, the PSSC received its initial support .
from The National Science Foundation in 1956. The curriculum
development was undertaken by a group of scientists. science

educators, sclence teachers, and psychologists.

In the early stages (though not at the very
beginning) physicists found that the changes they
wished to effect in high school physics were of
such a fundamental nature that a fresh start was
the only sensible strategy. A prime 3%2.“35 to
present physics as a system of imquiry”~.

The decisions regarding the content and its organization for
"this course were dominated by the scientists who had initiated
the project. Their knowledge of the structure of the
discipline allowed them to iéentify the content for a physics
course, and to organize it in such a way that students were

to acquire their knowledge of the content through investi-

96

gative procedures” -,

. 93 Gatewood and Obourn, Op.Cit. p. 362.

9% 1vid. p. 363.

95 Ipid. p. 362.

96 Ibid. p. 363.
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The literature reviewed so far illustrates how
changing environmental factors influenced the gelection and
organiiation of content for a science curriculum. The
changing socio-economic conditions in the 1850's resulted
in a change in curriculum content. The didactic literature
brought to North America from Europe was no longer suitable
for the needs of a developing technological society and it
was replaced by content that was utilitarian in nature.

It was also recognized that high school science curricula
patterned after college science courses failed to meet the
needs of those students who were not college bound, or
interested in science. Teaéhers were considered to have
an understanding of the'personal and social needs of the
students but unfortunately the curricula they developed
omitted many important science topics. One key issue ~
became apparent, there was a growing recognition of the
importance of coétent selection and a need for studies that
would provide guidance in this impo;tant area. Studies that
were undertaken in content selection are reviewed in the

next section.
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2. Methods and Sources Used in Studies on Content Selection

One fairly common method used in studies on content
selection was the construction of an initial list of écience
concepts from an analysis of textbooks used in general science.
Studies which used the analysis of content in a textbook method
were undertagen by Pettit’’ in 1940, and others. The general
format of such an analysis was to determine the extent to
which agreement existed among the textbook authors as to what
content should be included, the topics used to develop common
units, and the degree of emphasis given to the various concepts
found in the textbooks98. A study was then made by the
researcher of the data collected from the analysis to determine
the existence of commonalities that would aid in the develop-
ment of a general science curriculum.

Another method used in studies on content selection
for a science curriculum was the analysis of content present

in a combination of\§$ience textbooks and successful scilience

courses., Such studies were undertaken by Cureton, 192?99,

97 Donald D. Pettit, "The Content of Junior High School
Science", in School Science and Mathematics, Vol. 40, Nos. 7 &
8, Oct. 1940, p. 643-654, Nov. 1940, p. 763-776.

98 )

Ibi e Pe 6""'40

- 99 Edward E. Cureton, "Junior—High—Schoql-Science“,
in The School Review, Vol. 35, No. 10, Dec. 1927, p. 767=775.
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Robertson, 1935100. Martin, 1945101. and others. The analyses
conducted were similaf to those for general science textbooks,
only this time a number of courses of study would also be
analyzed. -The data collected were then carefully examined
-to determine commonalities which became the new general
science curriculum.

Curtis, 1929102. developed a method whereby he
combined the topics found in three syllabi with the subject .
matter elements revealed by fourteen published and one
unpublished analyses of materials appropriate for inclusion
in the general science curriculum.

Other ways to determine YHe content for a general.

%d. Novak, 1942103,

science curriculum were also emplo

conducted an analysis of newspapers. The major criterion of

. 100 Martin L. Robertson, "The Selection of Science
Principles Suitable as CGoals of Instruction with Elementary
School™, in Science Education, Vol. 19, Feb. 1935a, p. 65-70.
and April, 1935b, p. 1-%,

101 W.E. Martin, "A Determination of the Principles
of the Biological Sciences of Importance to General Education®™,
in Sciepce Education, Vol. 29, April, 1945a, p. 100-105, and
May' 1945b' p' 152"163-

102 Frances D. Curtis, "4 Synthesis and Evaluation of
Sub ject-Matter Topic in General Science”, A or Science
Teaching, G.M. Whipple, Ed., Reported in Part 1 of The Thirty-

First Yearbook of The National Society for the Study of Education,
Bloomington, Illinois, 1932, p. 113.

103 Benjamin Novak, "Science in the Newspaper™, in

Science Education, Vol. 26, Oct. 1542, p. 138-143,
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importance in this study was the relative amount of space
given to a specific topic in the newspaper. Ruffner, 1940104'
found that the science interests of the students allowed her to
determine the areas to be included in a general science
curriculum. Matteson and Kambly, 1940105. used the results of
test items which revealed the knowledge of science possessed
by students entering grade seven to determine the éontent.
The topics not known by the students were to form part of the
content for a Jjunior high school science curriculum.

Janke in 1969106, Roth, 196910?. and Thompson in 19?0108,
went directly to the scientists themselves to produce a list
of concebts as the concept which would form the base for a

sclence curriculum.

¢

_ 104 Frances E. Ruffner, "Interests of Ninth-~-Grade
Students in General Science”, in Science Education, Vol. 24,
Jan. 1940, p. 23-29.

105 Harvey D. Matteson and Paul E. Kambly, "Knowledge
of Science Possessed by Pupils Entering Seventh Grade", in
Sch Science and M matics, Vol. 40, No. 3, March, 1940,
P. 244-247.

106 D.L. Janke, "The Concept Currency of K-12 Science
Textbooks Relative to Earth Science Concepts”, Unpublished
Ph.D. Thesis, University of Wisconsin, 1969, p. 1-148.

107 R.E. Roth, "Fundamental Concepts for Environmental
Management Education (K-16)", Unpublished Ph.D. Thesis,
University of Wisconsin, 1969, p. 1-202.

108 B.E. Thompson, "A List of Currently Credible Biology
Concepts Judged by a National Panel to be Important for Inclusion
in K-12 Curricula”, Unpublished Ph.D. Thesis, University of
Wisconsin, 1970, p. 1-338.
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These studies usually resulted in the formation of
a list of hundreds of topics,’as in the Curtist©’ study,
which listed eighteen hundred fifty topics. Such lists
reflected the desire of educators to identify the "big ideas"
and "functional principles” suggested in The Thirty-First and
Forty-Sixth Yearbooks of the N.S.S.E. Once the list had
been derived, there was a need to evaluate the concepts
regarding their suitability for a specific course. In the
case of the science textbook, or the combined textbook-sylladbi
studies, the judgment was made relative to the degree of
existing commonality. In a2 similar manner, the number of
wordé and spaée devoted to the topic in newspapers, or
Journals, likewise determined the suitability of the topic
for inclusion in‘a science curriculum. Other studies have
utilized the experience of juries composed of university
professors, (Martin, 1945110, Roth, 1969+11), elementary and
high school teachers or laymen, (Smith, 1951112, Trainor, 1964113),

109 prancis D. Curtis, Op.Cit. p. 113.

110 w.E. Martin, 0p.Cit. p. 100-105, p. 152-163.
111 RcE- Roth| OE-Citn po 1—202- '
112

H.P. Smith, "A Determination of Principles Desirable
for A Course of General Science at the Junior High School Level®,

in Science Education, Vol. 35, Dec. 1951, p. 279-284, and
VOl- 3 » Febo 1952, p. 32—47- .

113 V.F. Trainor, "A Determination of Science Concepts
that Should be Taught in the Junior High School™, Unpublished
Ph.D. Disgertation, University of Connecticut, 1964, p. 1-356.
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and science educators, (Blanchet, 194911#’ Bryant, 1959115).
These studies were inadeﬁuate in their methodology
which seriously affécted their outconme. They lacked a
broad perspective representative of different viewpoints
considered necessary in curriculum development. For example,
those studies which made use of material found in textbooks
or sylla?i failed to recognize the importahce of the
representatives of the discipline and their expertise in
selecting contemporary content for the curriculum. In those
studies concerned with newspaper and journal articles there
was the omission of tried and proven classroom materials that
are usually found in textbooks. Collectively, these studies
feflect the researcher's beliefs in the significance of
published materials and show little regard for the needs,

interests, or viewpoints of others.

11%a W.W.E. Blanchet, "Investigation of Student Opinion

Concerning Surveg Courses in Scilence", in Science Education,
VOl. 32. Feb- 19 83, p. 24"32-

114D cmcmccmmme e » "Subject Matter Topics Contained
in Textbooks in Survey Courses in Science", in Science Education,
Vol. 32. Mamh. 1948b, Pe 88-935

115 P.P. Bryant, "Science Understandings Considered
Important for Children and the Science Required of Elementary
Teachers”, Unpublished Ph,D. Dissertation, George Peabody
College for Teachers, 1959, p. 1-289. -
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Craig's study, 192?116

y used many sources and was
undertaken in order to design a course of study in science
for the Horace Mann Elementary School in New York City.

The .following three criteria were utilized in the selection
of science content. The content should:

1. greatly influence the thought reaction
in many fields,

2. conform to those goals that are
important in establishing economy,

3. conform to those facts, principles,
generalizations, and hypotheses of science
which are essential to the iTterpretation
of common natural phenomena '
The principles of science which were selected as
content in this study were dereived from many sources such

as the Nature Study Review, journals, textbooks, and courses

of study. An initial list of two hundred principles was
constructed from these resource materials. Bach principle
on the list was then evaluated by one hundred eighty-eight
laymen who judged the importance of the principle according
to the role it had played in their own lives. The degree
of importance attached to a principle was recofded an a

one-to-five point scale.

116 Gerald S. Craig, Certain Technigues Used in

Developing a Course of Study in Science for the Horace Mann
Elementa;x School, New York, Coiumbia University, 1927,
p. i-vii, 1-73, IL.

117

._.._l._‘ p' 56"571
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Another important phase in the study involved the
questions students ask about science. Students in ten
schools were requested to list the questions about science
that they would like answeréd. The'résulting list included
questions involving the phenomena studied in astronomy,
biology, chemistry, geology, and physics. A visual
comparison was then made between the principies on the initial
list and thé frequency of the questions asked by the students
regarding those principles. '

An analysis of a random sampling of authoritative
treatises of science (in the main, these were textbooks), was
then undertaken to determine whether the two hundred principles
could be distinguished intolconstituent elements or meanings
for teaching. The science textbooks used in the study were
then examined to determine the frequency with which each
listed principle appeared in them to establish their relative
importance.

Prom the results of his study, Cralg recommended
the use of many criteria including the three he had employed:
~also, that many sources should be used to derive the content
for a science curriculum. He concluded that definite items
or objectives of interpretatiégs of natural phenomena should
be utilized as the constructional units for building the

curriculum. He found that the studies on the children’'s
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questions, and the educated laymen's judgments, indicated
the greater value of the interpretation of the natural
phenomena. .

The purpose of Bingham's study, 1961118, was to
determine what science should be tﬁught in the junior high
schools of Hillsborough County, Florida. He conducted his
studgialcng similar lines-to Craig's by following the
recommendations relating to sources for selection of content,
many criteria, and student needs. The laymen's Jjudgments
were replaced by those of teachers.

A group of twenty-one science teachers, mostly at
the junior high school level, worked with the investigator
in the study. As a group they surveyed contemporary text-
boocks in general science, biology, and physical science,
then checked contemporary developmentis in leading scientific
journals. From their analysis they prepared a list of
one hundred twenty-one questions which included the content
they had selected as being of possible significance, the
content that appealed to students, and content which teachers

felt should be taught in the junior high school.

118 . Eldred Bingham, “A Study Made in Hillsborough
County, Florida, to Determine What Science to Teach in the
Junior High School", in Science Education, Vol. 47, No. 3,
1963, p. 226-236. '

-
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Criteria were formulated from relevant literature
and used for judging the worth of éontent for inclusion in
& junior high school science curriculum. These criteris .
dealt with the development of basic intellectual under-
standings, interests, attitudes, and skills needed in
solving health, safety, and economic problems of the individual
in society. Four hundred eighty-one students responded to the
gquestionnaire of which three hungred sixty-eight were junior
high school students, and one hundred thitteen were accelerated
senior high schoeol students. Ninety juéior and senior high
School science teachers responded to the questionnaire.

The results of the questionnaire showed areas of agreement
between teachers and students as to what should be taught,
ané‘some disagreement in other areas. For example, students
showed a high”level of interest in the réproduction of plants,
animals, and humans; however, the teachers felt that only
DPlant reproduction should be taught.

The results illustrated that there was 2 wide
difference in the background and interests of the students.
"This difference also occurred within the group :of teachers.

The study indicated that teachers should continue to teach

those topics which were of immediate concern to students.
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It was concluded by Bingham that the method utilized
in the sfudy to determine content for a science curriculum
was sultable for ﬁse in science curriculum development.
Furthermore, the study had value in pointing out those
subject matter areas where more emphasis should be placed.

Craig's stﬁdy generated considerable interest in the
selection of content for science curricula and shortly after
his study was published a number of similar studies were
undertaken in the various disciplines of science.

Robertson, 1934119, investigated a number of these studies,
and thereby used them as a source of content.

The purpose of Robertson's study was-to determine
the content which would serve as suitabie goals of instruction
by answering children's questions and contributing to their
understanding of scientific principles. Three criteria had
to be met by a study in order that it could be included in
his investigation. These criteria ﬁere concerned that the
purpose of the study had been to select and construct a
detailed list of scientific principles. The report of such
a study must also indicate the raﬁk order of the frequency of
appearance of the principles in the materials analyzed.

Ten studies were found which met the criteria and 1lists of

ma jor and minor principles were obtained from these sources.

/

119 Martin L. Robertson, Op.Cit. p. 3.
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To determine if the principles of spience present
in the studies were important ones, ﬁobertson formulated
criteria to determine the validity of the principles. To be
a scientific principle it should be a clear statement of a
pProcess or interaction which was capable of illustration,
but not part of a larger principlé or a definition. Each
statement which, in the opinion of any one of six subject
matter specialists, wés nof true was discarded or reworded.
This evaluation resulted in a list of two huqdred forty-three
principles. These principles were then submitted to a panel
of twenty supervisors and professors \in the teaching of
elementary school science who evaluated. each principle as
to its appropriateness as a goal of science instruction.
The evaluation of each principle was recorded on a five-point
scale. The final list of principles which was to serve as
goals of science instruction numbered one hundred thirteen.-
To obtain a list of subject matter topics Robertson
éelected those studies with a detailed list of science topics.
A further consideration for acceptance was that the list of
topics must have been arrived at by a technique of research
accepted by a graduate committee of a reputable institution.

Five studies were found which satisfied these criteria.
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- Collectively, the five studies included data derived
from thousands of children's questions, analyses of nearly
one hundred fifty courses of study, extensive reviews of
authbritafive opinions of laymen, experts, and analyses
of science magazines. The data from each of these five
sources were then tabulated and resulted iﬁ two thousand,
three hundred twenty-four topics. Seven qﬁélified experts
and the investigator then determined the relative value of
each topic.

To determine the need for the principles of science
in answering the questions of children, six thousand, four
hundred twenty-nine questions were obtained from students in
Michigan schools. The principles‘and the number of quéstions
asked about each principle were then tabulated. The rank of
each principle was determined by the number of questions
asked about all the principles. It was found that ninety-three
and two-tenths of all the questions students asked were related
to the principles determined in the study. As a whole, more
questions were asked about biological than physical topics.
In effect, Robertson's study atiqmpted to determine the basis
for the selection of course content as used by Craig, and

replicated in others which he selected for his study.
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It .should. be noted that whilst the gtudies under-
taken by Craig, Bingham, and Robertson, employed many
sources, and thereby used a broader perspective than those
previously mentioned, they nevertheless neglected important
areas of iﬁterest; ;;r'example; in Craig's study, the
influence of teachers and discipline scholars was minimal
when compared to that of the laymen and the students. It
is recognized that the layman's opinion ié an important one
bat so is that of the teachers who know the needs, interests,
and abilities of the students which is important in selecting
content for a curriculum. Likewise, the children's
gquestions are a useful guide in content selection for a
curriculum, but_how can they ask questions about things of
which they have no knowledge such as the fundamentals of the
disciplines whose worth is known to the scholar?

A lack of balante can also be seen in the influences
bearing on cup?iculum development in Bingahm's study in which
the opinions of the laymen were replaced by those of the
teacher. And, whilst contemporary developments in leading
scientific journals were checked for the study, no discipline
scholars were directly involved in the developmental
procedures. The omission of laymen and scholars who are
representative of society and the discipline respectively
may now be seen as a serious weakness, inasmuch as the
interests of;éaEigty and the disciplines were not repreSented

in the study. Such weaknesses are therefore inherent in



AN HISTORICAL PERSPECTIVE 56

Robertson's study which incorporated studies with serious
omissions regarding important areas of interest in

curriculum development.
Textbook Studies

In the past, considerable use has been made of
science textbooks to establish the worth of tppics,and
principles for ineclusion in a science curriculum. The
reasoning behind most content analysis of textbooks was that
the material therein had been substantiated by authoritative
expertise and had met the test of time. The utilization
of textbooks as a source of information is common to many
studies on content éelection.

Heiss, 1932120. made use of the content foﬁnd in
textbooks to ascertain the basic facts, prigzgples. and

applications around which the general science courses were

‘built. He conducted a content analysis of seven genera}

science textbooks published between the years 1923 to 1927.
The data obtained from the textbooks were then grouped under
unit headings to show the frequency of their occurrence in

the texts. No material was conside;ed basic or included’

120 Elwood D. Heiss, "An Investigation of Content and
Mastery of High School General Science Courses”, Unpublished
Ph.D. TheSIS. Teachers College, Columbia Unlver31ty, 1932,
Reported in, Francis D. Curtis, Ed., Third Digest of

Invegtigations in the Teaching of Science, Philadelphia,
Pernn., Blackiston Sons Co. Inc., 1939, p. 4-57.
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in the grouping unless it had occurred in at least a

ma jority of the texts. Héiss found that there was a
considerable degree of uniformity in unit content material
in the textbooks he examined.

It was also considered that textbooks had been
prepared after many years of study, that they were usually
based on a contemporary course, and that the content thergiﬁ
was therefore teachable. Pettit, 1939121 recognized this
influence of textbooks and undertook a series of studies
on general science textbooks used in grades seven, eight,
and nine. The investigator wished to determine the exient
of agreement for concepts, commonality for units, the degree
of emphasis given to commonly used concepts, and to the
sciences used in presenfing given topics. .It was hoped
that the Tindings wquld contribute to the solution of the
problem'of whd% the content of a junior high school curri-
culum should be. -

Five +textbooks were analyzed by Pettit for grade
seven, four for grade eight, and four for grade nine.

The results of the analyses were tabulated according to the
units found in the tex?books. He noted that there appeared
to be uniformity of opinion as to what the content should be;
however, he found that twenty-nine of the units on science

were unique, that is, found in only one text. Al though

121 ponald D. Pettit, Op.Cit. p. 643-654, p. 763-776.

™.
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agreement appeared to be present at the unit level, the
actual content found in each unit differed considerably.

In 2 similar manner, Pettit analyzed and tabulated
his findings on the topics used in the development of the
units in junior high school general science textbooks, and
also -the total number of concepts evident. He found that
of the total of one hundred fifty-five topics appearing in
the five general science textbooks for grade seven, only
eleven per cent were used in the majority of texts. Also,
no topic was common to all five of the textbooks. 0f the
total of six hundred fifty concepts appearing in all of
these textbooks only eighty-six of the concepts were found
to be common to three or more of the texts. The results
of the study dealing with grade seven general science text-
books showed that thére was a complete lack of uniformity
in the choice of units, topics included and used under the
units, and in the concepts employed in the development of
the topics. Pettit concluded that the teacher is justified
in organizing a general science grade seven course to suit
local needs rather than rely on a textbook. The results
of the content analysis of the grades eight and nine general
science textbooks were similar in nature to those in grade
seven. Pettit found little agreement among the authors as
to what content should be included in a general science

course at the different grade levels.
P
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Wolford, 1935122

» attempted to determine the extent
to which the sﬁbjept matter in textbooks was applicable or
adaptable to a general science curriculum in the Southern
Appalachian Region. The investigator studied the organi-
zation of the material in textbooks in order to classify
the material in the study.. An analysis was conducted on
ten general science textbooks to determine the subject
matter and the extent to which their authors agreed on
what content was essential in a general science curriculum.
A further analysis was then conducted on eight other
general science textbooks, none of which was more than six
years old. A comparison was then made of these analyses
regarding the content and organization of subject matter.
The amount of space devoted %o each subject matter unit

and to each activity situation was determined in square
inches of space in each textbook. Wolford found there was
1little agreement among authors as to what should be
incloded in a general science textbook, and that no text-
book had “been prepared that was specially adapted to a

particulai)region.

122 Feaster Wolford, "Methods in Determining Types
. of Content For a Course of Study for Eighth-Grade Science
in the High Schools of the Southern Appalachian Region",
Unpublished Ph.D. Dissertation, Cornell University, 1935.
Reported in, Francis D. Curtis, Ed., Third Digest of
Investigations in the Teaching of Science, Philadelphia,
Penn., Blackiston Sons Co. Inc., 1939, p. 47-49,

-
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More recently, Hankins, 1968123. conducted a study
to ascertain what the conteht should be in a bielogy curri-
' culum for the purpose of genéral education at the freshman
college level. The sudbject matter of twenty textbooks
designed for use in college introductory biology was analyzed,
summarized, and classified under eleven broad content areas.
Current opinions were sought on the content obtaihed from
these textbooks by using a random sample of one hundred fifty
research biologists, college and university teaching bdbiologists,
science educators, and science historians. |

There were three.parts to Hankin's study in which
three different groups of scholars, one group for each part,
were asked to judge the selected content areas by means of a
mailed questionnaire. Questionnaire 1 was sent to fifty
research blologists for their opinions on content embhasis.
inclusions, and omissions. Questionnaire 2 was sent to
fifty biologists and sought their opinions regarding Fhe
extent to which a contemporary biology course should reflect
the recent dependency of biology on mathematics. Question-
naire 3 was sent to forty bioclogists and ten science

historians who were asked to Jjudge the emphasis placed on the

123 Lela R. Hankins, "A Determination and Selection
of Biology Content of Significance for a Freshman Levell
General Education Course”, Unpublished Ph.D. Dissertation,
Oregon State University, 1968, p. 1-191.
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contributions and methodology of men of science. The

data were analyzed by means of descriptive percentages.

Ten major conclusions were made from the results of the
study. The major content emphasis was focused on environ-
mental biology which was closely followed by evolution,
energetics, and metabolism, in that order. The results
indicated that biology principles and evolutionary approaches
should be utilized in the organization of the content, but
that topics related to health and disease should not be
included in the curriculum. _

Collectively, the fextbook studies illustrated that
wide variations existed in the expectations of what content
should be in a textbook. As textbooks were usuaily the
main source of subject matter their content should be relevant
for a science curriculum. The studies examined showed a
general lack of agreement among the authors as to what
content should be included. This can be observed in the
studies which indicated considerable differences in the
content included in textbooks supposedly covering the same
subject matter at a particular grade levq%. The studies
also revealed that even when there was agreement on the
content in different textbooks, the degree of emphasis”or

adequacy of coverage varied considerbly. These differences
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were most noticeable at the factual, conceptuai. or '
principle level. Also, that many of the topics included

in textbooks were founq to-be irrelevant for particular
environmental regions. This wide variation between the
content in textbooks and the expectatiéns of experts in

the field affected ghe effectiveness of the textbook

influence on content selection for a science curriculum.
The Use of Discipline Scholars

During the past decade, there has been a_gfowing
tendency to break away from the influence of previously
published material. The identification and extraction
of concepts from textbooks may not be entirely free of the
investigator's'preferences. In an attempt to eliminate
the possibility of the investigators' bias, recent studies
made use of an increasing number of discipline scholars
whose éollective expertise allowed them to establish the
credibility of the concepts suitable for a science curriculum.

The purpose of Roth'slzhnstudy was to develop a
taxonomy of fundamental concepts for environmental management
in grades K-16. He alsc attempted to determine whether or

not biases existed among selected representatives of the

12% ¢ E. Rotnh, 0p.Cit. p.-1-2Q2.
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various disciplines or the ecological regions relative

to the selection of content. A survey technique was
employed which used written gquestionnaires and personal
interviews to obtain and validate concepts deemed appropriate
for enyironmental education.

An initial list of ninety-eight concepts was
constructed by Roth from his analysis of the related environ-
mental management literature. The list of concepts was then
submitted to a panel of University of Wiscqpsin discipline
scﬁolars for their judgmént as to the credibility of the
statements. The scholars were requested to delete or add
concepts to the list and to make corrections to statements
in which errors were presenf. The discipline scholars on
the panel were then interviewgd and asked to explalin any
changes they had made. A 1ist of one hundred fifty-seven
concepts evolved from‘this evaluative procedure.

The revised list was then submitted to the judgment.
of the discipline scholars who were requested to judge the
appropriateness of the concepts for inclusion in a K-16
curric . To be included in the list these concepts must
h;:;/th:mjudged as desirable for inclusion in a curriculum
by at leasfﬁgggeﬂ%y-fife per cent of the scholars. A list
of one hundred twenty-eight concepts emanated from this

evaluation.
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This list was next judged by a national panel of
three hundred fifty discipline scholars. Their evaluation
resulted in one hundred eleven of tﬁe concepts meeting the
criterion of being acceptable to ninety per cent of the
respondents. These concepts were then organized into a
taxonomic list accofding to topic on the basis of a weighted
item-mean score. An examination of the seventeen unaccept-
able concepts and the frequency of their rejection by
professional or ecological region provided ligtle evidence
to support any speculation of the existence 6f possible bias.
Roth concluded that the discipline scholars from forty
discipline areas, and twelve ecological regions of the
United States, were in agreement on the majority of concepts
which should be emphasized in environmental management
education. '

The published material-scientist relationship
technique was continued by Janke, 1969125, who reversed the
procedure used by Roth. Janke undertook the study to
determine the degree of agreement between science textbooks
and discipline scholars in earth science relative to the
earth-science concepts to be included in a K-12 science

curriculum.

125 p.1. Janke, 0p.Cit. p. 1-148.
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An initial list of earth-science concepts was
constructeé by requesting scientists on the University of
Wisconsin panel of discipline scholars to state those concepts
which they felt to be most important in their specialty. This
resuited in an initial list of seventy-one concepts which was.
then submitted to a second panel of one hundred fifty-four
experts. Each evaluator was requested to add or to revise
any of the concepts which in his judgment were suitable for
inclusion in a K~12 science curriculum. Six concepts which
were considered unacceptable or undesirable for inclusion in
the list were deleted. The revised list of concepts was
then judged by three hundred twenty-six discipline scholars
on a national panel. This final evaluation resulted in a
list of fifty-two earth-science concépts judged as being
important for inclusioq in a K-12 science curriculum.

The final list of earth-science concepts was then
compared with data obtained from a concept analysis of
elementary, general, physical. and earth-science textbooks.
The results indicated that a majority of the concepts indenti-
fied by the earth-scientists were probably included in any
one, or a combination of the textbooks analyzed. It was
found that the scholars from the earth-science disciplines
were in general agreement as to what earth-science concepts

should be included in a gradesg K-12 science curriculum.
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Previously published materials, particularly text-
books, have wielded considerable influence over studies
invelved in the construction of lists of concepts deemed
suitable for science curricula. Thompson, 19?0126. avoided
this influence by using & national panel of university
biologists, science educators, and.high school biology teachers,
to construct a list of currently crediﬁle biology conceépts for
Grades K-lz_curricdla.

. A panel of University of Wisconsin discipline
scholars was formed which involved scientists engaged in
each one of the forty-four biology or biology-related
academic specialities. Personal interviews were held with
each university scholar during which the purpose of the study
was explained. The concepts of biology submitted by the
scilentists were recorded znd classified by area after being
examined for similarity. The selected concepts were then
edited‘to ensure consistency of style. The initial list
developed by the Wisconsin panel contained one hundred fifty--
one biology concepts. -

The initial list was then sent to the Wisconsin
panel for each concept to be judged for credibility and

precision. In addition, the inportancé of each concept was

126 B.Z. Thompson, Op.Cit. p. 63.
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to be rated on a scale weighted from one, unimportant,
to five, important. The frame.of reference by which each
. concept was rated for importance wass "This concept should
be encountered by each child sometinme betweeh kindergarten
and graduation from high school"127. Additional-concepts
could also be added by each discipline scholar and this
evaluation process resulted iﬁ a second_list of one hundred
fourteen biological concepts.

The second list of concepts was then suﬁmitted to
a national panel of three hundred eighty-seven biélogists,
science educators, and biology teachers. 411 evaluated
biological concepts on the list'returned by the national
panel were examined for ratings given, content modification,
and the addition of concepts. The second list of bioiogical
concepts as modified by the national panel then became the
final concept list considered suitable for a curriculum.
Thompson found that all three groups in the national panel
were similar in their rating of biology concepts. He concluded
that the final 1list of concepts resulting from the study demon-
strated the practicability of identifying, formulating, and

evaluating science concepts by the method utilized.

127 Ibid. p. 60.
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. The studies by Roth, Janke, and Thémpson.'illustrate
curriculum development that is controlled by the disciplines.
In each.of these studies the discipline scholars stated those
*oncepts which they considered were relevant, and in so doing,
collectively, formed the list of concepts to be judged as
suitable for a science curr%culum. Large numbers of
discipline scholars were used to select and evaluate the
sclence concepts and, in effect, they dominated these studies.
In this manner, the interesis in content selection expressed
by the laymen, the students, anahﬁkcebt for Thompson, the
teachers were minimal. Thus, the interests of society and
the growth needs of the students were omitféd in the selection

.....

and organization of content for a science curriculum.

3. Validation of Content Selected for é Curriculﬁm
Studiest;gat have been conducted on the selection

of content for a sciend® curriculum have used two distinct

steps in the validation prﬁcess. Initially, the concept

would be identified and a list of science concepts formulated.

The initial list was then scrutinized by the investigator,

somgtimes aided by selected specialists, to verify the

Precision of each concept. The revised initial list was

then sent to a panel of experts to judgg the validity of o» \\
A} N
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each statement, and where necégghry. delete or alter a
concept. In this manner, each concept was validated for
accuracy by specialists.

Ashbaugh's study, 1968128

, is an example of this
method of validation. He formulated an iniéial list of
concepts in geology by identifying each concept in the
literatureo These conceépts were then categorized and
critically appraised for accuracy and clarity by a panel
of judges. The panel was composed of professors of geology:
and education, curriculum directors, and classroom_teachers.

A study which used a process of validation similar
to Ashbaugh's had been previousl&lconductéd by Robertson129 in—j
1935. With the aid of three science teachers, the investigat6£
formulg%ed an initial-list of principles dﬁrived from a survey

of tensstudies. Collectively, these studles had analyzed

" seventy-five textbooks. Theginitial list was then refined

by a panel of éix-university professors and the investigator.

Each statement, which in the ‘opinion of any one of the subaect

matter sp801allsts was,nﬁ% true, was dlscarded or reworded to

-» -

-

. .\?,—\"

128 Al Ashbaugh, "Selectlon of Geological Pr1nc;ples

'féffintermedlate Grades y in ;gnce Egucaglog, Vol. 52, No. 2, S

|

129 Mart%n L. Robertson, p.Cl ¢ Do 3= 19
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The method used in fairly recent studies by
HankinslBo, RothlBl, and Jankel32. followed the same pattern;

the identification of science concepts in the literature,

- ~then judgment as to the precision and acceptability of

each statement by a panel of experts. ThompsonlB? changed
the forﬁat of this procedure by removing any reference to,
the literature and .using the expertise of,§he discipline
scholars at all, levels., -Collectively. these studies show
a steady increase in the number of discipline schéiars
involved in curriculum- development. Recent studies have
also attemptéd *o minimize or eliminate possible biases of
1nd1v1duals by requiring that science concepts should be \
credlble to ‘a large number of experts.

Once the validity of the science concept had been
established its iﬁportance or appropriateness for a particular
science curriculum was then determined. In Ashﬁaugh's
study;3 » the appropriateness of each concept was determined
by testlng the teachablllty of the selected concepts in the
schools. ‘He found that thirty-seven of the forty selected

concepts were adequate for an elementary science curriculum.

130 1612 R. Hankins, 0p.Cit. p. 1-191.

131 R.E. Roth, 0p.Cit. p. 1-202.

132 D.I.I’l Ja.nke, OE-Ci to pn 1"148.

Thompson,_ OQoCi . p- 1-338.

134 A.C. Ashbaugh, Op,Cit. p. 189-195.
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However, in most studi@érthe appropriateness of content
was usually determined with the aid of previously established

criteria. .
Criteria for Content Selection

Several methods have been used in research ‘studies
by which the appropriateness of the content for a curficulum'
was determined with the aid of criteria. These méthods show
a variety in the tjpe and number of criteria used.

Craig's stud&l35 made use of fhree criteria to
construct a list of two hundred principles (see page 47).
Each principle was then evaluated by one hundred eighty
laymen and the results compared with the frequency of
occurrence of questions the students asked about each
principle. Since the principles had to meet the criteria
before their inclusion in Craig's initial list, <the criterﬂig
were a controlling influence.

lBé.formnlated three

In a similar manner, Robertson
criteria which previously conducted studies were required
to meet prior to being accepted into his investigzation (see

page 51). He then formulated other criteria to determine

135 Gerald s. craig, Op.Cit. p. 56-57.
136

Martin L. Robertsor, 0p.Cit. p, 65-70.

\\
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the validity of each principle {see page 53) found in the
teﬁ accep?ed studies prior to héviﬁg a panel of four
evaluate their importance.

The criteria used for the selection of content foy
discipline-oriented curricula ﬁere basically concerned with
the structure of the discipline under study. However, in
studies concerned with general education considerable
emphasis was given to criteria associated with the social

and cultural needs of the students. The c¢riteria in
-Bingham'slj7 study reflected social concérns that were
pFevalent in the literature of the time.

A profusion of criteria evolved from the many studies
undertaken for the selection and organization of coéontent for
science.curricula in the early thirties. The professional -
organizations recognized the importance of criteria and
examined many lists of criteria to determine if commonalities
and agreement existed. From their investigation théy
constructed a list of criteria to serve as a guide in
curriculum development {see page 36).

Lists of criteria for the selection and organization
' of content are present in today's curriculum literature.
These criteria are concerned with the same aqgfcts.of content
selection as those found in the nineteen-thirties and they

will be referred to latef in this study.

137 . Eldred Bingham, Op.Cit. p. 226-236.

r‘
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Summary

In this historical.peéspective'of content selection .
and organization for science curricula it was possible to
discern various influences acting upon curriculum development{
Initially,'this perspective illustrateé how changing socio-
economic conditions influenced the selection of content for
a science curriculum; e.g., developments in the fields of \
sclence and téchnology resulted in the selection of content
that would aid the student in his environment. Emphasis on
content-that-is of a utilitarian nature since it accommodates
the EEeds and interests of society can be identified with
Macdonald's Circular-Consensus model.

The high school science curricula that were deveioped
as college preparatory courses gave emphasis to the discipline's
content. In this respect they can be readily associated with
the discipline-oriented conceptions of curriculum and
Macdonald's Linear-Expert model. It should also be noted that
when concern was expressed at the turn of the century for
curricula that would meet the divergent needs of the students
that these w??e concerns easily associated with Macdonald's
Dialogical model.

In general, the historical perspective presented in
this chapter illustrated that varying degrees of emphasis have

been given at different times to the control of the disciplines,
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the needs of society, or the needs and interests of the
students during the past century. It is therefore possible
to associate these changes in emphasis with the values and
pergpective found in each one of Macdonald's curriculum
development models. This perspective thereby gives credence
to each one of the models identified by Macdonald.'

The studies examined illustrate thﬁt different
methods have been used in content selection for science
curricula. Also, that persons with different backgrouné;
were involved in these methods. It may be assumed that when
laymen, teachers, or university scholars were utilized in
these studies that it was in response to an ekpreséed-need,
usually by professional societies, for functional science, 3
science for a general education, or discipline content .
necessary to prepare students for.higher learning. Thus,
over the years, the influence of the professional litera?ure
could be seen in the research studies undertaken. In the
main, these studies concluded that the methodology utilized
was éuitablé for the selection of content for a science
curriculum. And, as the methods and persons used were
intended to produce a particular type‘'of curriculum, e.g.,
discipline-oriented curricula to aid students interested 3n

further education, then the studies examined can be associated

with certain conceptions and models for curriculum development.
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Both the professional literature and the studies

give credibility to the fact that different curriculum

development models go exist.  Furthermore, that inherent in

each model are the values and perspectives that are unique to
that particular model. However, there is a lack of information
regarding the effect these models have on the selection of
content for a science curriculum. The gquestion m;y now be
poseds Is the content selected using one particular curriculum
development model significantlfﬁafxiérent to that produced

using a different model? If the resulting content is _
different, how is it different? This study was undertaken

to secure such infgrmation, and, as both the literature and

the studies givéqgupporf to the credibiiity of Macdonald's
models they were chosen as the basic framework for this
investigatioq. The specific subjéct-matter area chosen to
obtain this informatioh was the junior high school physiéal-
science curricula since there exists an abuﬁhance of science-

curriculum materials in this area. The procedure used in

this investigation is to be found in the next chapter.



CHAPTER III
DESIGN OF THE STUDY

The purpose of this chapter is to outline the
procedures established to obtain information regarding the
content and its organization in various Junior high school

Physical-science curricula representative of Macdohald

curriculum development models. This chapter consigis of
five sections; namely, the question for study; a descriptiom
of the selection of curricula for each model; the development
and validation of the questionnaire used in the cellection of
data; the methodological procedures; and the proéedures

employed in the analysis of the data.
1. Qﬁggtion for Study

As discussed in the first chapter, one important
aspect of Macdonald's curriculum development models is that
they provide a meaningful framework which can be used +to
obtain information regarding the selection and-g;ganization
of content for diffgrent science curricula. (ﬁgcdonald
considers that each one of his models is representative of

the value perspectives held by the persons involved in the.
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developmental activity. It is the application of values
during the developmental.procedures thﬁt leads to various
curriculium contentlBB.

The concept of particular content béing produced by
using a specific curricu}um development model is a useful
one. The categorization of curricula according to curriculum
development models sﬁch as Macdonald'é suggests a number of
possibilities in educatioﬁal practice. FProm fhe viewpoint
of the potential consumer of a curriculum, knowledge of the
value perspectives inherent in a model, and.the aséociated
design, could provide a useful guide during selection
‘procedures. Hence, this part of the study asks the following
questions: Do the diffef?nt value positions suggesfed by
Macdonald to be inhereﬁé in each model result in different
content and content organization? In particular: Does the
content selected and organized for a junior high school
physical-science curriculum differ depending on the type of
cufiiculum development model used?

. To answer these questions, the procedure outlined in
the remaining sections of this chapter was initiated and
carried out. The next section describes how the curricula
were selected and matched with Macdonald's three development

models.

138 James B. Macdonald, Op.Cit. p. 290-291,
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2. Selection of Curricula

Enquiries made in the Provinces o} Ontario and Quebec
indicated which textbooks were used for-their_junior high
school physical-science curriculum. This scienceé curriculum
is part of the general education program, therefore, an
abundant supply of materials 1is ayailﬁble to meet the needs
and interests of the large number of students requifed to
study this curriculum. Consegquently, this area was chosen
aS'the'one_Which would most likely yield examples of curricula
that could be mat;hed with Macdonald's development models.

The science curricula useé in this study included
matefialé published since 1965 and utilizeé in the schools
in the Provinees of Québec ané Ontario. Ten English speaking
school boards were randomly s.elected in Québec, and twenty in
Ontario. A letter (see Appendix 1) was sent to the
Superintendent of Instruction and Curriculum for each of these K
* school boards informing them 'of the étudy ané requesting
information on their junior high school science curriculum.
After a period of four weeks a follow-up request (see
Appendix 2) was sent to those schools that had not replied to
the initial request. A list of junior high school physical-

science texts was compiled from six responses received from
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thé Province §f Québec, and seventeen replies received from
Ontario school boards. )

The instrument used to categorize the science curricula
according to Macdonald's models was a two-page questionnaire
(see Appendix 3) developed from the description of each model.

"Prior to its use, the questionnaire and a copy of Macdonald's
description of'each\model were presented to a group of five
university scienqe educators and ten high school science
teachers for their evaluation and comments. Suggestions which
were offered by this group concerned the layout of the question-
naire and the wording of three questions. The questionnaire
was revised accordingly.

The questionnaire and a letter explaining the nature of
the study (see Appendix 3) were sent to each curriculum developer,
or co-developer whose name appeared on the list of physical-v
science curricula being used in Québec and Ontario schools.
Thirty-seven of the forty-three curriculum developers were the
authors or co-authors of the textbooks used in the above séhools.
Seventy-one per cent of these curriculum developers responded to
the questionnaire with every curriculum on the list represented
in these replieé. The responges received from the curriculum

53

developers were examined by ten high school science teachers

- -

who categorized “them according to Macdonald's description of

each model (see Appendix 4).
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Two curricula were categorized as belonging to the
Linear-Expert model, and ‘tfwo for the Dialogical. The two
best curricula, i.e., those for which there was the highest
level of agreement regarding their category, were then
selected by the researcher from the nine categorized as
Circular-Consensu? by the high school science teachers.

A need existed to develop an instrument for the
-evaluation of the curricula representative of each of
Macdonald's curriculum development models. The development
and validation of that questionnaire isrthe'subject of the

following section.

3. Development and Validation
of the Content Questionnaire

The instrument used to obtain data was a single-page
questionnaire (see App%afif 5) developed from a cumulative

list of criteria for content selection and organization

obtained from many professional sources (see Figure 1E;x~
Figure 1 is representative of the many 1i criteria
examined for commonality and agreement as to the criteria that

- should be usép in the selection and organization of content.

{ .
Hurd'slBg/iﬁp Henryﬂsluo lists were considered important

139 Paul deHart Hurd, "Toward A Theory of Science
Education", Theo Into Action,Washington D.C., National
Science Teachers' Assn., 1964, p. 11. .

140

=

Nelson B, Henry, 0p.Cit. p. 159. L —
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' ’ ’
'references as they were develeped spec1f1cally for science.
The remalnder of the authors whose lists of criteria were
used are those- whose texts deallng with curriculum development
héve been wmdely read in the field of education. From the
lysls of these 11;ts each criterion was given a title, then
condensed into a 51mple descrlptlve sentence form, followed by
an explanatlon as follows:

1) Contemporary‘Knowledge. - Coritent includes valid
contemppfary knowledge. The content would be found within
the ﬁneseﬁf\structure of the dlsc1p11ne, therefore, it is
valld and up—to-date. _

2) Fundamental. Content is: fundamental to the
discipline. The content is logically:besiC'to a discipline
and its‘importaﬂce lies in the fact that it includes other
ideas which aid in understanding more complex knowledge of
the discipline. In this respect it forms a foundatien upon
which an undersianding of the discipline can be built.

' 3) Inquiry. Content allows the student to be

engaged in the methods of the discipline. The content

involves the investigative procedures used in the discipline
such ‘as the scientific method in science and thereby illustrates

the nature of the discipline.
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k) Social and Cultural. Content develops a éocial :
ahd cultural perspective of a nation. The content should
aid the student in understanding the social and cultural
realities of the nation's environment. _

5) Breadth and Depth. Content exhibits balance
between breadth of toprS and the depth of their treatment.
The content is organized to present a wide range of topics
each of which are given a depth of treatment considered
adequate for the grade level. In this manner a balance
between breadth of the number of topics presented and the
depth of treatment given to each topic is maintained.’

6) Wide Range of Objectives. Content embodies
a variety of objectives. The content will provide for a
number of different aims and goals of education associated
with the cognitive, affective, and psychomotor domains.

" 7) Appropriateness. - Content is appropriate to the
“intellectual development of the student. The content is
suitéble for the mental development of the student for whom
it is intended.

8) Social and Cultural Norms of the Student. Content
relates to the social and cultural norms of the.student. It
reflects the sociological climate of the students' immediate
environment such as the classroom, school, home, and local

community.
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9) Needs.of the Student: Content meets the éﬁi%ural
needs of the student. The content will meet the demands and
expectations made on the role the student is expected to play
in the cultural environment. ,

10) Student's Interests. Content allows movement
from the student's interests toward logically developed
subject matter. The content will accommodate the interests
of the student, arouse curiosity, and move towards the ordered
structure of the discipline.

11) Sequence. Content is organized in accordance
with the‘logical structure of the discipline. The content
will be organized in a manner that is consistent with a
simple learning hierarchy.

12} Utility. Content can be applied by the student
to everyday life. The content provides information that is
useful to man in his everyday activities, such as maintaining
.household appliances and ifems found i1n a technological soci;%y.

13) Nature of Man. Content relates to the nature of
man's affairs at the local, national, '* international levels.
The content provides information that has no particular geograph-
ical boundaries and-déals with the nature of man, his problems
of survival, usage of non-renewable resources, overpopulation,
poverty, disease control, and the need .for a rational inter-

b

action with the natural envitonment.
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14) Human Development. Content deals yith moral ;
values, ideals, soclal problems, and cgntroversial.issues.
and thereby aids in human devq}dpment. The content allows
for discussion and consideration of the many viewpoints
possible for a particular issue and is rel?vant for the
rational, healthy, physical and menfal growth of the student.

| 15) Sanction. Content is sanctioned by governing
authorities. The c¢céntent has the approval of.educational

authorities and only this content should appear in the

school's curriculum.

Validation

o~ - To validate the final content questionnaire, a
three-phase procedure was éqployed with each phase reducing
and consolidating the initiaiyquestionnaire. Initially,
thrée questions were construc%ed by the researcher to represent
but not specifically identify each of the fifteen content
selection criteria. These guestions were then randomly
organized to form a list of forty-five guestions. The lists
of criteria and questions were sent to a panel of ten graduate
students in curriculum studies and fifteen science teachers,
with the request to match thé questions to the criteria.
The respondents had been chosen to represent the theoretical
and practical implications of curricuium development. They

~were also asked to select and circle the ngpber of questions
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best suited to each criterion and to comment on the form
and wording of the criteria and questions. - e

Suggestions ﬁade by the panel resulted in changes in
the form and wording of criteria and questions. From thé
results of the.matching,exercise the_list of questions was
reduced to thirty, two for each criterion.

The modified lisfs of criteria and questions were
then sent to a second panel of fifteen science teachers and
five university professors in science education for matching
and evaluation. From the results obtained, fifteen questions
with an eighty per cent or better level of agreement were -
selected, one for eaqh criteribn, for the final list. This
list had thé approval of five university professors in
education, and was used as the final questionnaire.

The final questionnaire, along gith a letter, simple
directions for the completion of the questionnaire, and a
ﬁersonal data sheet formed an instrument péckage sent to the
study participants (see Appendix 6). The letter outlined
the purpose of the study to the participants and gave
instructions for the return of the guestionnaire. In the
directions the respondents were asked to study a segment of
a junior high school physical-science curriculum which had
previously been selected by two university professors as
representative of Macdonald's development models. The

respondénts were then asked to rate on a four-point scale
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R

the degree of evidence that existed in the curriculum for

its content or organization. They were requested to comﬁlete
the personal data sheet for sex, academic background, years of
teaching experience, and the grade levels in which they were
teaching science.

Prior to its general distribution, the instrument
paskage was sent to a panel of five university professors for
their evaluation as to clarity of purpose, and possible
amb'gaz¥§:‘“‘Suggesjiggstwhich were offered by this panel
concerned the length of tﬂgiiéfter and the organization of
the directions. The letter and the directions were revised
accordingly. The procedures for the distribution and return

of the questionnaire are presented in s@ction four.,
4. Methodological Procedures

A letter was sent to the head of the science department
of one hundred twenty-one English speaking high schools in the
Province of Québec informing them-of the nature of the study'
and asking for volunteers to participdte.* 0f these high
schools, f%f?y—seven indicated an interest in participating in
the study and a list of these sshools was prepared. From this
list thirty-seven high schools were randomly sélected. and,
depending upon the number of teachers willing to participate,

were sent two, three, or four different instrument packages.

* It should be noted that due to a continuing postal
dispute the questionnaire was limited to the Province of Québec.
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Each participant was required to evaluate only one
of the six science curricula which had been cétegorized'to
represent one of the three curriculum development models.

Thus, 1 and la represented the Linear-Expert; 2 and 2a, the
Circular-Consensus; and 3 and 3a, the Dialogical model. As
only one curriculum was placed in a pgékage there were six
different packages. To avold possible collaboration between
respondents different numbered packages were delivered at
different times.

‘ An evaluation of a complete science curriculum by
studylparticipants would involve a lengthy and fime consuming
procedure, therefore, only a s ent of each curriculum was
used in this study. The six science curricula were examined
for commonality of topic by two university professors, amt—this
resulted in a segméﬁt of each of the science curricula being
selected +to repre;;nt a particular model.

Four weeks after the initial distribution of the
instrument packages, a special request was made to the schools
for an early return of the questionnaire. Many of the schools
were located in the Montréal area and arrangements were made
for a persohal pick-up of the completed questionnaires.

There was a final return of approximately ninety-one
per cent. The sample consisted of one hundred one science
teacher§ representing the English speaking high schools in the
Province of Québec. Section five of this chapter outlines

the procedures employed in the analysis of the data.



NN

DESIGN OF THE STUDY 89
5. Collection and Analysis of Data

The high school science teachers were requgsted-%o
rate the degreé of evidence present in their curriculum
segment regarding its content and organizazéon with reference
to specific items in the questionnaire. The response;.made
by the teachers were recorded on a one-to-four point scale.
To gain a first impression of the pattern of response’ for
each item, the data collected from the teachers' evaluation
were examined for frequency of response according to personal
data using contingency tables.

In order to obtain simultaneous tests of the mean
vectors within each of the personal data groupings (sex,
academic background, teaching experience, and level of )
teaching), multivariate analyses of variance were then

performed using Finn's Multivariance Programl5l.

The computer
printout also provided the univariate analysis for each of the
1tems repfesentative of selection criteria. |
To procure information relative to Macdonald's three
curriculum development models and content selection, a two-way

multivariate analysis of variance was conducted using model

(three levels), and curriculum segment (two levels), as the
.

151 seremy D. Finn, MULTIVARIANCE: UNIVARTANCE AND

MULTIVARIATE ANALYSIS OF VARIANCE, COVARIANCE, AND REG3§§§1 R
Chicago, Illinois, National Education Resources, 1972, p. 320.
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factors. The design was a two-way analysis of variance
with the levels of segment nested within each model.

To-facilitate the interpretation and analysis of
the differences between individual items a discriminant
analysis was then undertaken.

This chapfer has outlined the design of the study
formulated to obtain information on the content and ité
organization in each of the curricula representative of
Macdonald's three curriculum development models. Chapter

Four will present the results of the data collected.



CHAFPTER IV

PRESENTATION OF THE RESULTS

his chapter presents the fi;dings of the
investigatio hich was conducted to determine whether the
content selected an ed for a science curriculum
differed according to MAddonald's curriculum development
models. |

All of selection criteria from the questionnaire
were used except Item number ten in the questionnaire
represented the criterion of sanction. As more than ninety
per éent of the'responaen s stated that they were unable to
make 2 Jjudgment for this item, and as there was.little support
for this criterion in the literature, it was removed from the
study. Items numbered 11-15 inclusite in the questionnaire
were changed to items 10-14, and only those evaluations made
on the fourteen items were considered as being representative
of the study.

The results are presented under the following headings:
fhe frequency of response according to personal data of the
respondents, the evaluation of the selection criteria according
to personal data, and the evaluation of the selection criteria

with reference to the models and their segments.
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1. Frequency of ‘Response According_‘
to Personal Data

This section presents the pattérn of responses made
by the science teachers in their eyaluatioggé? the curricula
representative of Macdonald's three curriculum development °
models, To examine the whole curriculum would have been too
lengthy for the purpose of this study; therefore, the science
teachers were merely requested to examine a segment of a
physical-science curriculum that was associated with one of
these models. They were then requested to complete a

questionnaire by indicating on a four-point scale the extent }

S e

to which conteqz\of the curriculum segment gave evidence of —

the presence of selection ¢riteria. - J

To determine whether the personal background of the
respondents had any effects on their evaluation they were also
asked to complete a personal data sheet. The results obtained
from these data sheets were categorized according to four
personal data groupings. These groupings were: sex, academic
background, years of teaching experience, and the grade level
taught by t?é,respondents. The four contingency tables,
numbered onekfo four, which illustrate the pattern of response

made by these different groupings are to be found in Appendix 7.
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The tables imply that there was a close agreement
in the science teachers®' evaluation of the content in the
curriculum regardless of the groupings they were assoclated
with. In general, the data presented in these four ?ables
éuggest that n§ differences exist in the respondents'’
evaluations which may be attributed to their different -
‘backgrounds.

The evaluations made by the science teachers were
concerned with the content and its organizZation in a physical-
science curriculum. The respondents were asked to evaluate
the degree ofrevidence present in curriculum content that
related té certain criteria for content selection. The next
section will present the data related to this evaliiﬁ;nna

' —

2. Evaluation of the Seglection Criteria

With Respect to Personal Data Groupings

Criteria for the selection and organization of content
for a science curriculum were incorporated in the questionnaire
distributed to science teachers in the Province of Québec.

The teachers_wgre requested to evaluate the contént in a
segment of a science curriculum that was representative of one
of Macdonald's development models.

A single factor multivariate analysis of variance was

then undertaken for the four personal data groupings of the

L
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respondents. The tables which present the findings of
these analyses together with their associated tables §howing
the mean values and standard deviations for each of .the
grouﬁings are to be found ig Appendii 8. These tables are
numbered five through twelve.

The data obtained from the multivariate tests for
each one of the groupings:; sex, academic background, years of
teaching experienceﬁ ahd.level of teaching, indicate that nos
significant differences exist. These findings support the

hypothesis of no differences among the personal data gréhpings

‘'with respect to their evaluation of content in science curricula.

?his level of agreement can also be seen in the associated
tables presenting the mean values for each item according to
personal data groupings. In general then, no significant
differences exist in the evaluations made by science teachers
which may be attributed'to their personal backgrounds.

'3. Evaluation of Selection Criteria
for Models

The primary objective of this study was to obtain
information regafding the selection and organization of content
in science curricula relativé to Macdonald's.three development
models. It was decided that such iﬁformation could best be

procured by using two science curricula for each one of the

<« _
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tﬁfee-modgis; To ¢2Nn this infqrﬁation. two-way multivariate

analysis of.varianbe was conducted, using model and the

. segments af the curriciium (which were part of each model)

-
-

as the facto?s;' Thts;ithe design used in this study was a

two—ﬁay énalysis of variance with the levels of segment nested

withiﬂ each model. The data obtained from these anélyses were
tabulatédﬂandiﬁilllnow_be examined.,

| Tables XIITa and XIIIb present both multivariate and
univariate results for the twoAﬁay {model by curriculum
éeément.within modél) énalysislof varigncF. The multivariate
énglyseé resultednin bgtH_main éffectg showing significance.
The proﬁabilities associated with each effect in the multi-
Yarigte analyses were asa;éllows: for model, 0.0122; and for
segmént Qithin model, 0.0038. ‘

' The multivariate analysis of variance dkta for model

are shown in Table XIIIa and indicate the presence of signi-

ficant differences for the curriculum development model factor.

‘It should be noted that the hypotheses are rejected or retained

on the basis of the multivariate P-ratios which provide a
simultaneous test of significance. However, when these are

significant, following the recommendations of authors like

Finnlsz, the univariate F-ratids can be examined since they

~




#*

'/

PRESENTATION OF THE RESULTS : 96’

may provide useful descriptive information. The reason for
- undertaking such an examination in this study was to obtain
information that might aid in the understanding bf the
different a;pects associated with each of the three develop-
ment models. .

The univariate aqal&ses in Table XIIIa show that
specific differences occur for items 1, 3, 6, 7, 9, and 11,
which represent criteria for contemporary knowiedge. ihquiry,
appropriateness, student's interests, utility, and the nature
of man, respectively. The first two of these criteria are
eoncerned with the discipline's content, whereas the others
are associated with the humanistic concerns of the curriculum.

Table XIIIb reports the results for segment‘ﬁithin
model. The multivariate analysis shows a p<0.0030 for
differences for the segments within model. If for descriptive
purposes the univariate analyses are examined, then items 1, 3,
6, and 7 seem to provide the feaéons for the group mean wvector
differences.  These items represent selection criteria
~concerned with contemporary know;edge, inqﬁiry, appropriateness,
and the student's interests. The first two of these selection
criteria are concerned with the discipline's content, the |

others are of a2 humanistic concern.

fj;
~
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Following the results for segment it was considered
necessary to undertake a more specific analysis to determine
the sigﬁificance of the segments within each level of the
factor model. This is a more appropriate analysis than
looking at the overall effect for segmént within model since
the study involved a nested design. It was also decided to
use a significant level of .01 in this analysis to ensure a
more stringent test of difference should one occur. Tables
XIVa through XIVc provide these results.

Table XIVa presents the results of the analysis of
variance for the curriculum segments within Model One. This
model is known as the Linear-Expert and atteﬁpts to-éontrol
the developmental procedures in the selectioh and organization
of the discipline's content for a2 curriculum. The multivariate
F-ratio indicates that a significant difference exists between
the two segments although none are reported for the univariate
analyses at the .Ol’level.

The.analysis of variance for the segments in Model Two
are recorded in Table XIVb. This model is referred toc as the
Circular-Consensus which uses consensus in its developmental
procedures and is concerned with the needs of soclety. The
multivariate F-ratio indicates that there is a significant

difference between the segments. The univariate analyses
suggest that difference occurs between the segments for items

1, 3, 6, and 7. These items represent content selec¢tion
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criteria concerned with contemporary knowledge, inquiry,
appropriateness, and student's interests.

The analysis of variance for the segments in Model
Three are presented in Table XIVc. The third curriculum
development model is known as the Dialogical which is
concerned that the content meets the needs of the students.
The multivariate analysis indicates that no significant
difference exists between the segments in this third model.

Additional irnformation regarding the differences that
occur between the segments within Models One and Two is to be
found in Table XV which presents the mean values for the
segments in Models One, Two, and Three. It should be noted
that the mean vglues of the segments within Models One and
Two are disparate as would be expected from the findings of
the analyses of variance.

A possible explanation for the differences between
the segments within Models One and Two may ﬁe found in the
literature and the selection (categorization) procedures in ~
this study. The difficulty in finding curricula with
identical, or evén similar content, has been previously noted
in the review of the literature (see p. 57-58). In this present
study it was noted that when the ten high school teachers
categorized the cu;ricula according to Macdonald's description

for each model, their agreement was stronger for one of the
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. .
curriculum segments than for the other. The differences
between the segments within Models One and Two were, therefore.
not unexpected. *

From these observations, it was concluded that since
the Model Hypothesis involved averaging across segments that
were significantly different for two of the three moéels, the
hypothesis should focus on the segment best representative of
each one of the three madels. These afe the segments for
whicﬁ the science teachers had 100%. or close to 100% agreement
during the segment-model categorization process.

Zmanating from these concerns for the segment factor,

a multivariate analysis of variance was then undertaken using
the segments best representative of the three models. The
results of these analyses will now be presented.

Table XVI reports the multivariate analysis of variance
for the best reg;esentative curriculum segments in all three
models. The data from this analysis indicate that a signi-
ficant difference exists in the content associated with the
three curriculum development models. The univariate analyses
suggest that differences occur among the models for those
l1tems representative of selection criteria 1, 3, 5, 6, 7, 9,

11 and 13. These i1tems are concerned with contemporary know-
ledge, inguiry, sequence, appropriateness, student's interest,

utility, nature of man, and, social and cultural, respectively{



GO0 > d S97e0TpUL

Gy =

sasuodsad Jo Jaqump

O
3
2615°0 2
HLTG 0 Zh
'0009°0 2t
©2896°0 2
o 09K4"0 2
8619°0 2h
m L1€9°0 2h
M 8G18° 0 2
fy N:HN.O Zh
- 2%64° 0 el
m 19.9°0 cf
000K *0 2
m 0£49°0 2
0009°0 2ty
- 85
S| “Jp

Wt
£1

T YILLT
ALYTHYATIN
AIVTHVATLINN

HORMA

AMNCS

115070
%1600°0
GGT2 0
*05£0°0
121870
%¥9620°0
HGHE O
%¥9000°0
#9100°0
#1100
SGhL°0
#0000
16L9°0

04000 .

%c000°0

ol

5961°€
£960° G
3265° T
69£9°€
48020
2a00 "
G060 T
9906°8
0095 "4,
0168 i
84620
LA
296E°0
£ELL'g

LELTE

969" T
6889°¢
94560
1L990°¢
94510
L99°e
68890
1992 L
000k "G
geeh'e
0002°0
69845
1992°0
0008°¢

(S VR & VAR AV U VI 4 O VI o

[V o U o V A 4 VAR N

A

Al
€T
¢l

2
T WAL
WLV IHVAINA
LV IHVATL NN
STIACH

AOUNOS

SEKIOM NI SINAWOES WIYINDIMUND JATIVMINASHIIAY ISud

AL HOd WDHVIMVA 0 SISATYNV ALVIMVATHN ANV SLVIMVATIINN

TAX WIgVL



' PRESENTATION OF THE RESULTS 107

ay .

Additional information regarding thé differences
illustrated in Table XVI can be seen in Table XVII. This
table presents the mean values of items 1-14 for the best
representative curriculum segments in the three curriculun
development models. '

When a particular effect has been found significant
in MANOVA (as is reported in Table XVI), there is still the
question of how the groups representing the levels of that
effect differ in te;ms'of tﬁe criterion variables used.

In this investigation it seemed appro;riate to use the more
refined technique of discriminant analysis to determine the
nature of, and the linear dimensions along which the stable
differences occurred153. In using this technique new
variables called discriminant functions, or canonical variates,
are derived as weighted sums of the original variables such
that these derived variables maximally separate the Zroups.
Thus, the group means on the canonical variables differ more
than would the group means in any other combination of the
original variables. Study of the way the original variables
afe weighted to form the canonical variates thereby helps to
interpret the between model difference that was detected
using the MANOVA.

153 Maurice M. Tatsuoka, Digcripminant Analysigs: The
Study of Group Differences, Champain, Illinols, Institute for
Personality and Ability Testing, 1970, p. i-iv, 1=57.
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The discriminant angiysis resulted in two canonical
variates wifthVer two thirds (68.28%) of be tween-group
variance attributed to a single linear combination of the
item measuremenfs, and, under one third (31.72%) explainéd
by a second combination. Bartlett's chi square test for
significance, of successive canonical variates indicéted that
. both of these linear combinations.are significant with a p less
phan 0.0061 for the two combinatiens together, and 0.0242 for
the. second combinétion,'which is.ovér and above the first
combination. Tables XVIII, and XX, ‘report the discriminant
function coefficients for the best representative curriculum
segments in the three’ models in order of their standardized
values. |

Table XVILI reports the first dlscrlmlnant function
which accounts for 68.28% of between-group variance. The
standardized coefficients indicate that the greatest amount
of variance occurs betWeen items 3 (inquiry), with 2 positive
value of 00,9292, and 10 (student's needs), with a negative
-baiue of -0.8641., ° It should be noted that inguiry is
emphasiied in Macdonald's Linear-Expert model; whereas
student's needs are stressed in his Dialogical model.

The standardized coefficients in Table XVIII also
indicate that considerable variance exists between item 1

(contemporary knowledge), with a positive value of 0.6743, and
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item 10 (student's needs). Contemporary knowledge and
inquiry are emphasized in the Linear-Expert model; whereas
the student's needs are stressed in the Dialogical model.

The values given to items 9, 15. 7, and 8 in the
first discriminant function are also worthy of note as they
too, account for some of the difference among the three models.
Items, ¢ (utility), and 13 (social and cultural), are empha-
sized in Macdonald's Circular-Consensus model, whilst item 7
(student's interests), is stressed in the Dialogical model,
and item S?(objectives). is a common concern in all three of
his developmént models.

The results reported in Table XVIII for the first
discriminant function indicate where the variance occurs
among Macdonald's models. Additional information regarding
these differences may ?f found in Table XIX which presents
the mean values for items 1-14 of the best representative
.curriculum segments for each model, and illustrates where
the differences occur. This information was obtained by
multiplying the standardized coefficients for each item in
the models by the original corresponding mean value. For
example, in Model One the standardized coeffidient for item 14
in the first canonical variate is 0.1291, and its corresponding
mean value is 2.3333 (see Table XVII), which when multiplied

produces 0.3012 as found in Table XIX. This procedure of
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calculating the mean vaiﬁes from the standardized coefficients
was repeated for items 1-14 in each one of the three models
and fesulted in the information to be found in Table XIX.

Table XX reports the coefficients of the second
discriminant function for the best representative curriculum
segments in Macdonald's models in order Lf their standardized
values. This function accounts for’under one third (31.77%»)
of the variance and it was shown to be statistically signifi-
cant with a p£L0.0242.

The data in Table XX indicate that variance occurs
between the positive values given to item 10 (student's
needs); and item 8 (objectives), when cohpared with the
negative values of items 13 (social and cultural), and 14
(social and cultural norms). The difference between these
items is responsible for much of the variance among the
models in this second discriﬁinant function. It should alse
be noted that item 10 (student's ‘needs), is emphasized by
Macdonald's Dialogical model; whereas items 13 (social and
cultural), and 14 (socizl and culturzl norms), are stressed
in his Circular-Consensus model. Item 8 (objecti?es),‘;s
of common concern in all three models.

| Other items of significance in Table XX are items 7
(student's interests), 9 (utility), 6 (appropriateness), and
11 (nature of man). All of these ifems contribute to the

variance among the models, although to a somewhat lesser
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extent than those mentioned previously. Item 9 (utility),

PRESENTATION OF THE RESULTS - 115

is emphasized by the Circular-Consensus model; whereas
items 6 (appropriateness), 11 (nature of man), and 7 (student's'
interests), are stressed in Macdonald's Dialogical model.

Additioﬁal information regarding the differences
that occur among the items representative of the three
curriculum development models is to be found in Table XXI.
This table presents the mean values for items 1-14 in the
second discriminant function. It is worthy of note tﬂét the
meanlvalues of the previously mentioned items of the three
models are disparate as would be expected from the findings
of the second discriminant functioﬂ.

A discussion of the findings reported in this chapter
will be presented in Chapter Five in which the researcher
makes reference to the theoretical and historical background
information which was introduced in the first two chapters

of this thesis.

[



116

PRESENTATION OF THE RESULTS

G = sssuocdsal JO JI3@IMY

H90T £~ = £961°1- 0£66°0- AIVTUVA TVOTNONVD " PUZ SNVEM Taaon
6Shg° T- 18567 T- 1GE T~ SHHMON VNI 3 TVIDOS T
20L9" 1~ 1262 T- LeGe T~ VHAKINGD 3 TVIN0S €1
06GT"0- 6TET 0~ gseT 0~ LAEOIAOTHATA NYVIS 2T
12T 1~ 9L66°0~ £69L°0- NVI o0 UNTYN T
9/88°1 LGEQ° T €OEL'T SATH S 1 IHEANS 0T
gn60" T~ 8968° 0~ 62£8°0- ALITIIN 6
068" T 659" T gEE6 T SHATLOCLOEO 8
T12L°0 LE€9 0 26001 JSTHRINT S 4 INGINIS L
92HG* T- 2196 0- 6492 T- - SSHANALVIHACUAY 9
86080 8589°0 9168°0 AONGIAS g
91£2" 0~ A HGT2 0~ HLJEa 3 HIAVaEud I
2128 0- T009°0- 9998 0- AMINONI £
69LL° 0~ 2eTL 0~ il 0- TYINEIVANNL 2
£258°0 889°0 6696'0 - TAOTTIMON AUVHOIVEINGO T
TOIDOIVId  SNSHASHOO-UVINOUTD  DiAdya—aveTT WLLLT
€ "1E00K 2 Ta00A T ‘THA0H

(QAVINTIVD)

HOLLONNA JAWVHTWIMDSIA dNOOES THI NI THAGH HOVA HOJd LNWOHS

SATIYIHASTIATY JSA L NI 4§ T~T SYALT HMOd SHNIVA NVl THI
IXX STIEV, .



CHAPTER V
DISCUSSION OF RESULTS

This study was based on Macdonald's description of
model typology and used jJunior high school physical-science
curricula in an attempt to answer the Question: Do the
different value positions suggested by Macdonald to be
inherent in each of his curriculum development models result
in different content and content organization?

Initially, it was necessary to determine whether
the personal backgrounds of the respondents had any effect

on their evaluations of the curricula representative of the

e-development-models.. __From the results obtained for frequency

of response, and the analysis of variance for evaluation, it

was concluded that no significant differences exist which can

be attributed to the different personal backgrounds of the
respondents.

The multivariate analysis of variance for the curricula
representative of Macdonald's three development models
reflected significant differences among the models. From
these results it could be concluded that the null hypothesis
of no significant difference was not upheld; However, as
there were two curricula representing each one of the three
development models further analyses which involved the segment

factor were deemed necessary.
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The multi%ariate analysis of variance for the
curriculum segments that were representative of Macdonald's
three development models indicated that significant differ-
ences occurred among the segments. From these results it
was consldered prudent to undertake a more specific analysis
to determine the significance of the segments within each
level of the factor model. —

The multivariate analysis of variance for the two
curriculum segments representative of each of the three
models indicated that significant differences existed among
the segments in Models(One and Two, but not in Model Three.
These results were not unexpected as the difficulty of
matching cuxricula had been noted in the review of the
literature and in the categorization of curricula in this study.

it waé concluded that, since the results obtained
had involved averaging across curriculum segments that were
significantly different, better and more precise information
could possibly be obtained from using the segment considered
to be the best representative of each model. This segment
for each model was then determined by examining the data
available from the categorizftion process. A multivariate
analysis of variance was then undertaken for model factor
using those curriculum segments best representative of

Macdonald's three models.
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Macdonald's curriculum development Model Cne is known
as the Linear-Expert model and is discipline oriented. This
model attempts to control the developmenééi“p:gcedures in the
selection and organization of the discipline's contént for a
curriculum. Such an approach stresses content concerned with

the fundamental, investigative procedures, organization, and
contemporary knowledge of the discipline.

The discipline~criented conceptions for curriculum

154, and King and Browne11155,

development.made by Phenix

contend that the knowledge of the disciplines is the only

content suitabie for a curriculum. This necesSsitates that

the development of a curriculum is controlled by discipline

scholars. Several‘studies illustrated the practical application

of such values and perspectives with Thompson's studyl56 ' ;g

providing an ideal example of discip;ine-oriented curriiggEE_Eii;}f

development. An overall concern of the models, concgpfions, 4

and the study is that the integrity of the discipliné”in curri-

culum development can only be maintained when the procedures are

controdled by the discipline. Control over curriculum develop-

ment by the disciplines supports Macdonald's Linear-Exbert model.
Model Two is known as the Circular-Consensus model

which places emphasis on the developmental procedures being s

governed by consensus and the selection of content that meets

15% pnilip H. Phenix, Op.Cit. p. 189-196.
155,King and Brownell, 0p.Ci%. p. 1-221.
156 B.E. Thompson, 0p.Cit. p. 1-338. .
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the needs of society. Such content is readily associated
- = » *

e -

with the social, cultural, and utilitarian aspects of knowledge.

The conceptions of curriculum. development made by

158

Schwab157, and Walker y 'Slve support to Macdonald's model

and therefore add to its credibility. ~Several studies used
practices in line with these conceptioﬁs with the study by
Craing9 providing -a practiéal example which lent support to
the Circular-Consensus model.

»

The third curriculum development model is known as

the Dialogical model. This model places its emphasis on
humanistic concerns that the curriculum meet the needs of the
students. Such a curriculum stresses content that is
appropriafe for human development, the nature of man, and the
student'éuneeds and interests.

Conceptions for curriculum development made by

160 161

Sergiovanni and Starratt , and Welnstein and Fantini .

substantiate the credibility of this model. Both Bingham162

163

znd Robertson involved a large number of students in their
studies in an attempt to match the cultural knowledge with
the needs and interests of the students. In this respect,

they gave support to Macdonald's Dizlogical model.

157
158
159
160
161
162
163

Joseph J. Schwab, 0p.Cit. p. 501-522,

Decker F. Walker, Op.Cit. p. 51-65.

Gerald S. Craig, 0p.Ci%. p. 65-70.

T. Sergiovanni and R. Starratt, Op.Cit. p. 237-264.,
G. Weinstein and M. Fantini, Op.Cit. p.” 3-223.

N. Eldred Bingham, Op.Cit. p. 226-236.

Martin L. Robertson, Op.Cit. p. 65-70.
}

-
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The analysis of variance undertaken to determine
whether differences in content existed among the curricul%p
assq%iated with_the three models proved positive wﬁen the
curriculum segmenps best representative of the three models
were involved. These results indicated that the null
hypothesis of no significant difference in the content of
the three models was not upheld.

The univariate analyses of variance obiained from
this MANCVA suggested that differences did exist between
specific items among the three curriculum development models.
Thus, whilst it was possible %o conclude that the different
value positions suggested by Macdonald to be inherent in his

development models do result in different content, the results

suggested further investiggu Ne Such an investigation was
deemed necessary in order to unjerstand the nature of the

\\\S?fferences. In this respect, it was decided to invoke the
mafe refined technique of discriminant analysis to determine
where the specific differences occurred among the models.

The multiple discriminant analysis performed on the
collected datz yhwelded two discriminant functions whidifwere
statistically significant with a p less than 0.0001 and 0.6242
respectively. '

The largest positive standardized coefficients in the
first discriminant function were for inquiry and contemporary

knowledge. These were followed with lower values for utility,

gocial and cultural, and student's interests. At the other



DISCUSSION OF RESULTS 122

-

end of the scale with the highest negative standardized
coefficients were the criteria for student's needs and for
objectives.

These results indicafe that inquiry, contemporary
knowledge, student's needs, and objectives, were responsibdble
for much of the differentiation among the three models.
It should 3lso be noted that since Model One places emphasis
on inquiry and contemporary knowledge: Model Two on utility,
social and cultural; Model Three on student's needs and interests;
these results suggest the different values inherent in the models
were responsible for differentiation in content among the models.

The largest positive standardized coefficients in the
second discriminant function were selection criteria for the
student's needs, and objectives, followed by the criterion for
student's interests with a lesser value. A% the other end of
the scale with the highest negative standardized coefficient
were selection criteria for social and cultural norms, and,
social and cultural. These values were followed by those for
the nature of man, appropriateness, and utility, at lower fé#els.
Moreover, since Model Two emphasizes social and cultural norms,
sodial and cultural, and utility; Model Three the student's
needs and interests, appropriateness, and the nature of man,
these results indicate that the different emphases of Macdonald's
models were responsible for the differentiation in content among

the mOdels- S
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Accdfding to Tatsuokalsu

it is possible to provide

a visual corroboration 6f the differ;nces ﬁortra&ed by the
two discriminant functions. Two axes, Y; and Yp, are used
to represent the first and secqnd disceriminant analyses along
which the significant differences among the three models are
found. Plots for criterié, criteria groupings, or model

centroids (means), illustrate the differences among the

models in the discriminant space. Thus, the means of Models

1, 2, and 3 found in Tables XIX and XXI for the first and

second discriminant analyses_are plotted as in Figure 2.

The centroids of the three¢ﬁodels in Figure 2 show
that the first discriminant functioﬁmseparates-Models One
and Thmee from Model Two. The figure shows that Model One,
the Linear-Expert, and Model Three, the Dialogical, have a -
magnitude almost twice as great aslthat_given to Model TQ;,
the Circular-Consensus.

The second discriminant function separates the three
models equally well rahking them from high to low in thé’order
of Model Three, the Dialogical, Model Two, Circular-Consensus,
and Model One, Linear-Expert.

The separation of the three model centroids in the
diéériminant space corroborates the findings reported in

Table XVI, that there are significant differendes in the

* % Maurice M. TatSuoka, Op. Cit. p. 46-47.
o : _ —24——L#

-
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Figure 2

L 4 A M Yl
2 1 1 2 3 4 5
1 Model 1 (4.86, -0.99)e

) ¢lodel 2 (2,57, =1.79)

Model 3 (4.6, ~3,.,1)e

5 4
2

3 .

Centroids of the Three Models in
the Discriminant Function Space



DISCUSSION OF RESULTS i 125

coﬂtent of the curricula associated with the three models.
These findings support Macdonald's contention that the

content produced for a curriculum is dependent upon the model
used. It would thus appear that the decisions made during

the translation of the aims of the curriculum into content are
affected by the values and perspectives held by the develobers.

From the different viewpoints offered by various
curriculum conceptualists which substantiate each of
Macdonald's development models, it could be assumgd that the
value systems inherent in each model would result in obvious
difference$ in the content of the curricula examined. And,
bearing in mind the configuration of the model.centroids in
Figure 2, the coﬁteﬁt selection criteria will now be grouped
according to the emphasis given to them in each one of
Macdonald's models. The centroids for each group of criteria
in Models 1, 2, and 3, will be pPlotted in discriminant space
to de#grmine whether any meaningful interpretation can be
obtained for the groups of criteria in the two discriminant
functions.

Model One is the discipline-oriented model identified
by Macdonald as the Linear-Expert. This model gives emphasis
te the discipline's content, in particulér. to content selection
criteria for contemporary knowledge, the fundamental, inquiry,
-and the organization (sequence) of its content. The centroids

for this group were obtained by an addition of the means for

p—
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these criteria in Tables XIX and XXI. The centroids for

these groﬁps in Models One, Two, and Three are presented in
Figure 3. Tﬁe figure shows that the first discriminant
function, axis Y;, separates the discipline-oriented groupings
in the three models egually well ranking them from high to low
in the order of Linear-Expert (1), Dialogical (3), and Circular-
Consensus (2).

The discipline-oriented grouping in the second
discriminant analysis, axis Y5, is hardly separated at all.
From the configuration in Figure 3 it can be seen tﬁét the
Linear-Expert model (1) is rated the highest for content

mm—m—~— assoclated with the'disciplines which is in agreement with

: Macdonald's contention for this model. 0f the other two

models, it is interesting to note that the Dialogical model (3)
produces content more ciosely associated with the disciplines
than does the Circular-Consensus model (2). The findings for
the Linear-Expert model corroborate the values and perspective
inherent in Macdonald's model and the conceptions for curriculum
development made by Phenix;65, and King and Brownellléé.

The Linear-Expert model can be clearly identified with
discipline-oriented (college preparatory) curricula of the past.

Such curricula emphasized contemporary knowledge, the fundamental,

66 [ ] 11 ] L] L ] Jox ] .
1

King and Brownell, Op.Cit. p., 1-221.
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Figure 3 Centroids for the Digeipline-Oriented
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organization, and inquiry methods common to the particular
discipline. The most recent examples of this curricula
occurred during the sixties (see pages Lo-41) of which the
Physical Science Study Committee's (P.$.5.C) Physics Project
is a prime example. This kind of curriculum is ideal for
students who desire to continue their studies in a particular
discipline at the university level. Knowledge of the value
commitments inherent in a Linear-Expert type of curriculum
should aid an educator who wishes to accommodate academically
able students in pursuit of higher learning.

The Circular-Consensus model (2) is associated with
content that is arrived at from a consensus and is societal-
oriented. Content selection criteria emphasized by this
model are social and cultural, social and cultural norms, and
utility. Figure & ?resents the three model centroids for
this grouping which were obtained by an addition of the means
for these criteria found in Tables XIX and XXI. The first
discriminant analysis, axis Y;, shows a distinct separation of
the Dialogical model (3) from the Circular-Consensus (2) and
Linear-Expert (1) models. The second discriminant analysis,
axis Y5, shows a similar pattern of separation.

Figure & illustrates that the societal-oriented
selection criteria associated with the Circular-Consensus
model (2) were responsible for differentiation of content among

the curricula associated with Macdonald's models. From the
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emphasis placed on this grouping it could be anticipated that
_~the Cirﬁular—Consensus model would have the highest'magnitude
| in the separation of the models. However, the location of
the centroids in the discriminant space shows that the values
for societal concerns in the curriculum are greater for the
Dialogical model (3) than in the Circular-Consensus model.
This is quite possible since the Dialogical model stresses
the needs and interests of the students which could easily
be associated with their environment.

The Circular-Consensus curriculum development model
can easily be identified with the socieial-oriented curricula
of the paste. Knowledge of the values stressed in this model
should enable an educator to develop or implement a curriculum
-suitable for students who are interested in learning the role
of science 1in their society.

Figure 5 presents the centroids for the humanistic
criteria groupings present in Models One, Two, and Three.
Humanistic concerns are emphasized in the Dialogical model (3).
This humanistic grouping includes selection criteria for éontent
representing appropriateness, student's interests, student's
needs, the nature of man, and human development.

The first discriminant analysis for this grouping,
axis Yy, shows a distinct separation between the Linear-Expert
model {1) and the Dialogical (3) and Circular-Consensus (2)

models. However, little separation occurs between the three



DISCUSSION OF THE RESULTS 131

Student Needs Group - 5 4
of Criteria
l. Student's Interest L
2. Student's Needs )
3. Nature of Man
4. Human Development 1
5+ Appropriateness
2 .
MOdel 3 (-201' 0-?9% l )}
Model 1 (=1.48, 0.58) 4
Nodel 2 (-2.35, 0.36)
L 2 2 y 4 } . Yl
5 4 3 2 1 1 2 3 L 5
1
q )
2
. LN
3
; b |
5
v
2

Figure 5 Centroids for the Student's Needs
Groups in Models 1, 2 & 3 in the
Discriminant Function Space
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models with respect to the second discriminant analysis,

axis Y. Figure 5 indicates that the humanistic selection
criteria grouping was responsible for difference in content
between the Linear-Expert model (1) and the Dialogical (3)
and Circular-Consensus (2) models. The findings illustrated
in Figure 5 for the humanistic criteria grouping suggest that
this emphasis in the Dialogical model was an influence in
selecting content that was significantly different to that
resulting from the other two models.

Knowledge of the values‘stressed in the Dialogical
model can be useful to the educator who wishes to develop
a curriculum which meets the particular needs of students.

In this respect, the model should be ideal for producing

a curriculum in sex education as 1its deveiopmental procedures
allow for the ma#ching of cultural knowledge with the specific
needs and interests of the students at var;ous levels of
maturation.

The two remaining content selection criteria in this
study are for objectives and breadth and depth. Both of
these criteria are not emphasized by any one model and are
therefore considered equally related to all three curriculum
development models. The centroids for these two criteria
are illustrated in Figure 6. The proximity of the centroids
for objectives and breadth and depth indicate that these two
criteria had iittle,influence on the difference in content

among the three models.
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The results obtained in this study indicated that
obvious differences did exist in the content and its organi-
zation in the curricula which were representative of Macdonald's
models. The discriminant analygis provided information
regarding the specific selection criteria that were responsible
for differences in content among the models. By grouping
specific criteria together to represent the emphasis inherent
in each model it was possidle to determine to what extent the
emphases of the different models were responsidle for differ-
entiation in content resuwlting from the different curriculum
development models used.

An awareness of the different value perspectives that
these results indicated were present in Macdonald's models,
leads to the possibtility of the categorization of curriculum
. development models. Knowledge of such a classification
system should prove useful to educators who are required to
develop or implement new curriculz.

The fecllowing section presents the conclusions which

can now be made from this investigation.

- -

oy
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This section presents the conglusions for the study
that was undertaken té obtain information regarding the content
resulting from the use of different curriculum development
models; in pafticplar. those models identified by Macdonzld.
Such information was necessary to answer the question: Do the
different value positions that Macdonald considers to be
inherent in each of his models result in different content for
junier high school physical-science curricula?

Based on the findings of this study which was limited
Yo physical-science curricula being used in the Provinces &f
Ontario and Québec, and the evaluation of these curricula by
science teachers in the English speaking schools in the Province
of Quebec, the following conclusions seemed validi

1. Significant differences do exist in the content and
its organization in curricula representative of Macdonald's
three curriculum development models.

2. Content associated with contemporary content, inquiry,
appropriateness, student's interests, utility, student's needs,
social and cultural, and social and culturaf*norms. wasu
$esponsible for differentiation among the models.

3. Content representative of specific groups of _
selection criteria such as discipline-oriented, societal needs,
and student needs was also responsible for differentiation in

the content among the models.
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4. From conclusion 3, there are different value
. positions in Macdonald's models which result in the selection
and organization of different content that depends on the
model used.
-5. The null hypothesis of nolsignificanf difference
between the content and its organization in Jjunior high school
SO physical-science curricula was not upheld. !
*H\\"“\\ 6. Content representative of selection criteria for
objgktives and breadth and depth was ﬁot responsible for any
noticeable difference in content among‘the curricula resulting
from the use of Macdonald's models.
The aforementioned conclusions indicated that ?pe
specific hypothesis of this study had been answered as have
the questions posed on pages 25-26.
From the overall results obtained in this study it
was also concluded that Macdonald's models do provide a useful
framework upon which to base an investigation into the 1nf1uence
of different curriculum development models on the content
selected for a scieﬁce curriculum. These resul%s provide for
a greater understanding of the human interests and value
commitments to coitent that meets the needs of the discipline,
society, or the students, and whicﬁ thereby affect curriculum
development.
Knowledgéiof the value commitmenté of curriculum
developers and the corresponding design aids the potential

consumer of their curriculum or those educators who wish to
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~develop a\specific type of curriculum to match the needs and

interests of particular students. In this respect, a curri-

-

culum developed using the Linear-Exhert moded may be considered
the most, appropriate for students who Wish to pursue'furfher
studies ih the discipline at the unifersity level. A curri;
culum developed using the Circular;Cpnsénsus model with its
emphasis or societal concerns may be éqitable for thdse students
whd do not desire to pu?sue‘post-secondary studies, but‘whq
should have some practical knowledge of their eﬂ;ironment.
Also, for a‘cuériculum of a very perscnal nature such as special
education, the Dialogical model in which the Fﬁowledge_of the
culture is matched witﬁ the needs and interests of the siudents
-may be the most appropriate to use in its develbpment.

"An awareness of the different levels anﬁ*kihd of
value perspectives inherent in each one of Macdonald's models
"leads to the possibility of the categoriﬁation of curriculum
~development models. Knowledge of the model category may prove
useful when large school boards.attempt to imﬁlement a curri-
culun throughout the schools in its system.~ Aé mentioned in
Chapter Two, problems have arisen in the past when teachers .
failed to recognize the values implicitly inherent in a2 curri-
culum. As these values are now known for each of Macdonald's
mode}s, they coﬁld be more readily related to and understood

by the teachers required to implement the curriculum. In

this manner, a better understanding of the valués involved in
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curriculum{developmeni may prevent some of the misunderstandings
which usually arise during curriculum implementation.
Macdodnald's models, together with the findings of this
study, should provide useful information to educators involved
in curriculum development or its implementation. These
findings also provide potential for curriculum theory and

a framework for further inquiry into curriculum deyelopment.

Recommendations for Further Study k;

This investigation into the influence of different
curriculum development models on the selection and organizétibn
of content for a science curriculum generates a number of
questions worthy of similar studies.

1. Do significant differences occur in the content and
1ts organization in chemisfry, physics, biology, or other
- science curricula ‘when related to Macdonald's development models?

2. Do significant differences occur in the content and
its organization in non-science curricula when related to -
Macdonald's models? )

3. Would significant differences occur in investigations
in the above two questions if undertaken at grade levels other
than those in this study?

4. What would be the results if &« broader geographic

area such as the whole of Canada was used for evaluation

purposes?
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Yours sincerely,

W. E. Searles.
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3700 MeTavish Street,
Montréal,
Québec, H3A 1Y2,

June 30th, 1977.
Dear Sir,

This 1s a follow-up letter to a2 request that I made
to your school board in May but which to-date I have received
noe reply.

At present I am undertaking a2 study concerned with
Junior high school Physical Science curriculum development,
and would be most pleased if you would cooperate with me in
ny endeavor. ‘

Initially, it is necessary for me to obtain 2 wide
ction of junior high school Physical Science curriculs
are presently used in Canzadian schools. Such curriculum
als may be found in the form of a junior high school
al Science program, a éourse of study, a2 manual, or a
her's textbook, ete..

To accomplish this task I am contacting major schoo
boards in Ontario znd Québec, to cbtain infermatioen as ta-fhe
Physical Science curriculum being used in junior hig chools
(Grades 7-9 in Québec and Grades 8-10 in Ontario).

In case of the textbooks being used, or zssociated
wlth a Physical Science curriculum, the information required-
is: the author's name, title of textbcok, publisher's name
and date of publication.

With respect to other curriculum materials, I would
appreciate receiving a copy of your junior high school
Physical Science curriculum in whichever of the above forms
i1t 1s expressed.

As I am requested to keep to a timetable in this
study I would greatly appreciate hearing from you at your
earliest convenience regarding my reguest.

Thanking you,

Yours sincerely,
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-~ 3700 McTavish Street,
: . Montréal,
Québec, H3A 1Y2,

June 10th, 1977.

Dear Sir,

I am presently undertaking a study concerned with
Jur®or high school ‘Physical Science Curriculum Development.

. Initially, it 1s necessary for me to determine how the

curriculum was developed. To this end I am contacting
educators whe have developed or have been involved in the
development of a junior high school Physical Science
curriculum. '

. As one of the zuthers.of INTERACTION OF MATTER AND
ENERGY it would aid me considerably if you would consider
the manner in which your tex:t was develcped, then complete
the enclosed questionnaire. Space has been provided at the
end of the questlons should you wish to add any comments
which you feel may be helpful £o me.

The completion of the guestionnaire should take only
a few minutes of your time and an addressed prepalild envelope
is included for your convenience.

Thanking you for your time and cooperation.

\ Yours sincerely,

.

W. E. Searles.
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JUNIOR HIGH SCHOOL PHYSICAL SCIENCE
CURRICULUM DEVELOPMENT QUESTIONNAIRE

Place a check (» ) against the statement which best
describes the basic influence present in the development of
_the junior high school physical seience curriculum in which
¥ou were involved. :

The junier high school physical science curriculum was:
1. Initiazted by an expert or experts of the discipline *

who normally operate at the university level.

2. Developed by an expert or experts who normally
» operate at the university level and who maintained
& contrelling influence throughout its development.

3. Develcped using a group process approach in which

teachers were centrally involved and the consensus
of the group was a major influence throughout its

development.

4. Develoved by educators who involved students in
dialogue before and during its ‘development.

The content for tHE junior high school phygical science,
curriculum was selected:

5. By an expert or experts of the discipline who
normally operate at the university level.

6. Using 2 group process in which the participants
arrived at a censensus regarding which content was
suitable for the curriculum.

7. By educators whose major concern was to match the
cultural resources - knowledge of physical science-
with the needs and interests of the students.

The initial and final decisions regarding the validity
of the content and its organization in the curriculum was
made by:

8. An expert of the discipline area who ncrmally
operates at the university level.

9. The consensus of the participants engaged in the
developmentzal process.

10. Educators actively'involving students in curriculum
development. ‘

-

- tl

J
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The curriculum developmental procedures in which the
materlials were prepared and tried out, the results fedback,
analyzed, rewrltten, piloted, and then revised for broad
distribution were controlled by:

11. Am expert or experts of the discipline area who
normally cperate/s at the university level.

12. The consensus o& those persons engaged in the
development of the curriculum.

13. Educaters khose decislons were controlled by the
needs and interests of the students.

COMMENTS

NAME OF AUTHOR

NAME OF TEXT

Signature

June, 1977
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Dear Colleague,

© I am presently undertaldng a study concermed with junior
high shecool Physical Science Curriculum Development. Specifically,
I am interested in substantiating a theory concerned with curriculum
development. The importance of such research may be seen in the fact
that at present no universally accepted cwrriculum theories exist to
gulde educators invelved in curriculum development. Therefore, the
results of such a substantiation will be a curriculum development
theory which wlll serve as mulde and consequently be of considerable
value to curriculum developers in the future.

t this level of building 2 theory one makes use of ideal
models such as these developed by James B, Macdonald.- Unfortunately,
the response to a questiomnaire involving ideal models 1s seldom as
clear as one wouwld like. On such oceasicns the researcher weighs the
different responses to a questiommnailre very carefully and alsc
searches any written camments for further clues. TFor example, in
No. 1 questiomnaire the statements checked () would initially .
indicate that Macdonald's. Circuwlar-Consensus Model was used, but the
corments underlined In red ink clearly establish that it was in fact
the Linear-Expert Model.

£ would aid me considerably in my research endeavor if you

would:
1. Study Macdonald's three curriculum development models,
- then,

2. Maldng reference to Macdonzld's models, study and
recognize that No. & is in fact Linear-Ecpert.

3. Examine the other completed questiormaire, 2 to 19,
categorizing them as belonging to one of Mzedonald's
three curriculum development models by comnleting
the following:

No. 1 is No. 11 is,
No. 2 is No. 12 is
No. 3 is No. 13 is
No. U 1s © No. 14 1s ~
Ne. 5 is Ne. 15 is
No. 6 is No. 16 is
No. 7 is _ Ne. 17 1is
No. 8 is No. 18 is
No. 9 is No. 19 is

No.10 1s No. 20 1s




APPENDIX 4 150

PLEASE READ THE FOLLOWING PRIOR TO ANSWERING THE ATTACHED
QUESTIONNAIRE.

An outline of three curricwdup development models proposed
by James B. Macdonaldl as exemplars or as ideal types.

inear-Expert Model

A Dbasic interest In control leads to a common linear-
expert dominated model. Thus, the procedures employed most
advantageously by the national curriculum projects in science
and mathematics cover the past fifteen years or so it this
model.

4=

In very general terms, the projects are initiated by
experts (usually in discipline areas), who begin by preparing
materials to be tried out, fed back to the experts, rewritten
and pileted, and then revised for broad distribution.

The central features ¢f this procedure are expert

dominaction of the process and the attempt to maximize control
by aiming all feedback procedures at gaining the greatest
possiblé ameount of student achievement and teacher satis-

action. Thus, the whole process is controlled and monitored
with specific goals in mind, and it i1s the experts who make
the initial and final GEC’SlOHS about the wvalidity of the
content and process.

This approach, I may add
ec

in passing, finds its logical
fruition in the behavioral obj i T

ves movement.
Circular-Consensus Model

A second model might be likened to what used to be
called "grass roots" curriculum development. Essentizlly what
this approach sought to do was engage the local staff of
schools in the clarificatiocn 2nd specification of aspects of
the curriculum (experts are on call).

This approach requires considerable faith in the use
of group process and & conviction that unless teachers are
centrally involved in the process of curriculum development,
texts, documents and materials will be misused or relatively
meaningless.

There 1s some rhetorilc of control in this process,
but 1t appears for curposes here that consensus and communi-
cation are more Important outcomes in this process. Thus,
the teachers, staff, and community participate and knowing
appears central,

At present the community school curriculum develop-
ment acfivities seem to be the direct outcome of this basic
interest. '
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Dialogical Model

The third approach might best be called the
dialogical model in the sense that it Is out of a dialogical
process that the curriculum emerges.

We in the United States do not have a great deal of
experience with this model because it actively involves the
student in curriculum development. Paulc Freire, on the other
hand, has demonstrated this sort of model in literary programs
for South American peasants. -

In general, this zopproach would follow from the idea

that leaders (staff and cother adults) would identify student

leaders and with their help try to find major ways of provid-
ing 2 "match" between the cultural resources the adults know

about and the needs and interests of students.

General curriculum themes or topics would be prepared
by leaders who would engage students in dilalogue, zand the
worth and direction of this material would be validated and
verified by each student 1in his own self-reflection. The
clecsest available i1llustration of this process would, I
suppcse, be some of the core curricula, or interdisciplinary
activities. .

James B. Macdonald, "Curriculum and Human Interests",
in Curriculum Theorizing: THE RECONCEPTUALISTS, Wm. Pinar, Ed.,
Berkeley, California, McCutchan Publishing Corp., 1975, p.292-
293.
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CONTENT SELECTION QUESTIQNNAIR

13

What evidence exlists in the cujg;culum you
have just examined that its content:

1. Is up-to-date knowledge?

2. Includes knowledge considered essential
for an understanding of the discipline?

3. Can be obtained by students using
investigative precedures common to the
discipline?

4. Involves a wide range of topics of
which is given adequate treatment for
this grade level?

5. Is organized in z manner consistent
with a simple learning hierarchy?

6. Is suitable for the mental development
of the students at this grade level?

T. Arouses the student's curioesity and
moves 1t toward the ordered structure
of the discipline?

§. Provides for a number of different zims
and goals of education?

9. Includes information that 1s useful to
man in his everyday activities?

10: Has the approval of the educational
authority?

11. Meets the demands and expectations made
on the role the individuzal is expected
to play in our present environment?

12. Is assoclated with the universal
problems of mankind?

13. Is relevant for the nealthy, physiczl,
and mental growth of the students?

14. Includes a variety of learning
activities associzted with the wvarious
customs and practices common to our
nation?

15. Includes subjJect matter suitable for
the students living within the
communlty?

VERY WEAK

=

I._J
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EAK

1
W

MODERATELY
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STRONG

) ul ) [WODERATELY

(WS} (3 ]

i)
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UHABLE T0O JUDGE
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3700 McTavish Street,
Montréal, Québec,
H3A 1Y2,

April 12th, 197§

Dear Colleague,

Thank you fer vblunteering fo participate in my curriculum
study.

The purpose of my study is to determine whether and to what
extent dlfferences exist from using different models in curriculum
development. It is hoped that the study will contribute to 2 greater
understanding of the role played by various curriculum development
models.

Anonymity will be ensured throughout the study. Upon
completion of the questiomnaire, please use the enclosed self-
addressed envelope to return the materials to me. Informetion
regarding the findings of this study will be available to you on
request.

Tour cooperation and time are appreciated.

Sincerely,

W. E. Searles.
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GENERAL INFORMATION

Please place a check (y) in the appropriate space:

Sex Male
FYemale
Degfees or Certificates Held: Teaching Diploma:
B. A. 3.3¢.
' B.Comm.__ B.Ed.
| M. AL LS.
MUEG. Ph.D.
ther

Years of Teachlng Experience: 1 - 3

10 - 12
13
Over-15

15

Level of High School Science Teaching:

Senicr Sclence Programs

io

Junlior Scilence Programs

Both L
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CONTENT SELECTION QUESTIONNAIRE

DIRECTIONS

The attached questionnaire is submitted for your evaluation
of a content segment of a junior high school PHysical Science
curriculum. It is suggested that you:

1. Examine the enclosed content segment of the Junior high
school Physical Science curriculum.

2. Evaluate the c¢ontent and trganization of the curriculum
and answer the 15 questions. on the following page.

L)

Indicate your evaluation by circling the apopropriate
-number’ for each guestion, or, if you are unable to make
2 Judgement place 2 check () in.the spzce provided.

o
=
OO (=]
< &= )
’ R < I [
= w o
&5 a
o =
2 3 3 o O
< B o = &
£ B B E
= < < o0 1=
o N
. I [ e foal
- 588 =
. - o
- S— =2 = & 5
Example ' ¢
What evidence exists in the curriculum 1 (:) 3 4

¥ou have just examined that its eontent
includes information that is useful to
man ¥n hig everyday activities?

1. VERY WEAK denotes a lack of evidence as to the presence
of the topic in question.

2. MCDERATELY WEAK denotes a2 small amount of the topic in
question is present in the  curriculum.

3. MODERATELY STRONG denotes that a fairly large amount of
the tople in question is present in the curriculum.

L. VERY STRONG denotes that a very powerful influence (very
large amount) of the topiec in question is present in the
curriculum. -
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CONTENT SELECTION QUESTIONNAIRE

What evidence exists in the curriculum
you have just examined that its content:

)

10.

11.

12.

It up-to-date knowledge?

Includes knowledge considered essential
for an understanding of the discipline?

Can be obtained by students using
investigative procedures common to the
discipline?

Involves a wigde range of topics each of
which 1s given adequate treatment for
this grade level?

Is organized in a manner consistent with

a simple learning hierarchy?

Is suitable for the mentzl development
of the students at this grade level?

Arouses the student's curicsity and moves

it toward the ordered structure of %he
discipline®?

Provides for a number of different aims
and geals of educaticn?

Includes information that is useful to
man in his everyday activities? .

Has the approval of the educational -
authority?

Meets the demands ang expectations made

on the role the individual. is expected to

play in our present environment?

Is associated with the universal problems

of mankind?

Is relevant for the healthy, bhysical,
and mental growth of the students?

Includes a’ yariety of learning activities
. @ssoclated “with the various customs and

practices commen to our nation?

Includes subject matter suitable for the
students living within the community?

s VERY WEAK

[

[

(=]

}_.I

}—+

|_J

(V) o MODERATELY WEAK

Ny

)

MODERATELY STRONG

L) )

(W3

Lk

L
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+ VYERY STRONG

4=

UNABLE TO JUDGE
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EVALUATION CF SELECTION CRITERTA FOR
PERSONAL DATA GROUPINGS - TABLES V - XII
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ABSTRACT. OF , .

An Inv 3 j i ' ' J ; T
Hi cience Curric ced

Through the Utilization of Macgoggif'g
Three Curriculum Development Models

The purpose of this study was to determine whether
the different value positions ciaimed by Macdonald to be
inherent in his three'curriculum_development‘models resulted
in different content and its organization. The specific
hypothesis was:

The content and its organization in junior high
school physical-science curricula will not Qary depending on
the developers' orientation (as identified by Macdonald in
his curriculum development models).

To obtain information regarding the selection and
organization of content in a science curriculum a sample of
ninety teachers was chosen randomly from the English speaking
high schools in the Province of Québec. The measuring
instrument used questions based on established criteria for
the selectioh and organization of content for =z curriculuﬁ.

The data collected were analyzed as follows:

1. A single factor multivariate analysis of variance

.- on four personal data groupings showed that no differences

1 W.E. Searles, doctoral thesis presented to the
School of Graduate Studies of the University of Ottawa,
Ontario, December, 1978.
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existed in thq reSpongent's evaluations which could be |
attributed to their different backgrounds.

2. The multivaria%e analysis of variance data for
model indicated the presence of signific%nt differences in
the coﬁtent associated with the three curficulum development
models.

3.-A.discriminant analysis undertaken to determine
how the models differed in terms of the criterion variables
used resulted in two canonical variates that were significant.

a) The first discriminant function indicated that
considerable variance existed among the models for content
associated with selection criteria for; inquirﬁs contemporary
knowledge, utility, social and cultural, student's interests,
objectives, and student's needs.

b) The second discriminant function indicated that
considerable variance existed among the models for content
associated with selection criteria for; student's needs,
objectives, student's interests, utility, appropriateness,
nature of man, social and cultural, and, social and cultural
NOYMS»

The following conclusions were drawn from the results:

1. Significant differences do exist in the content and
its organization in curricula representative of Macdonald's

three curriculum development models.

v
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2. Content associated with contemporary content,
inquiry, appropriateness, student's interests, utility, *
student's needs, social and cultural, and social and cultﬁral
norms, was responsible for o&fferentiafion among the models.

3. Content representative of §§ecific groups of
selection criteria such as discipline-oriented, societal
needs, and student needs was also responsible for differentiation
in the content among the models.. |

4, From conclusion 3, there are different value
positions in Macdonald's models which result in the selection
and érganization of different content that depends on the
model: used.

5.-The null hypothesis of no significant difference
between the content and its organization in junior high school
physical-science curricula was not upheld.

6. Conitent representative of selection criteria for
objectives and breadth and depth was not responsible for any
noticeable difference in content among the curricula resulting
from the use of Macdonald's models,

From the results obtained in this investigation 1t
was also concluded that Macdonald's curriculum development
models provided a useful framework upon which to base an
investigation into the influence of different models on the
selection and organization of content for é science curriculum.

The findings also supported Macdonald's contention that the;



APPENDIX 9 182
<.

different value positions inherent in his three models result

in the selection and organization of different c?ntent. -

Suggestions for further research included:

1. Investigations into the content and its organi-
zation for chemistry, physics, and biology, when related to .
Macdonald's development models.

2. Invéstigations into the content and its organi-
zation for non-science curficula when related to Macdonald's
development models.

3« Replicative studies at other grade levels.

4. Replicative studiés using a broader geographic

area for evaluation purposes.





