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ABSTRACT
AN EVALUATION STUDY OF THE BIOLOGY CURRICULUM
AT INDIANA-PURDUE UNIVERSITY REGIONAL
CAMPUS AT FORT WAYNE

By

Charles J. McKinley

Problem investigated.--The purpose of this study was

a multifaceted approach to the investigation of the biology
courses offered at the Purdue University Regional Campus at
Fort Wayne, Indiana. An attempt was made to define the
student population on this campus and to determine if the
current courses were meeting the needs of this population.
In addition, the biology faculty was interviewed to ascer-
tain if duplicity or gaps were present in the course content.
Also interviewed were supervisory staff of certain
health professions, for ideas relative to the curriculum
needs in those areas. Finally, a proposal was made to the
Curriculum Committee in the Biology Department as to several
approaches for innovation in the biology curriculum at this

campus.

Descriptive features and treatment of data.--The

study involved 360 students enrolled in biology courses at

the Fort Wayne campus during the spring term 1971. During
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the last week of classes, a student questionnaire was
administered to each biology class.

The major concern of the questionnaire was to deter-
mine the demographic background of each student, and to
evaluate the course content, skills, and relevance of each
course in terms of application. Also questioned was the
value of the laboratory associated with each course.

In addition, a set of predetermined questions was
asked in interview of the biology faculty and selected
science professionals from the local community.

Analysis of the data involved cross tabulation,
percentage, and frequency analysis from both the dependent
and independent variables of the questionnaire. Chi-square
was used to determine significance of data resulting from
the questionnaire. The criterion of the minimal level of
significance was set at .05 for the statistical tests. Data
from the interviews was gathered by taped interview and

summary statements made from these findings.

Findings.--An analysis of the questionnaire and
interviews seems to support the following major findings:
1. both the biology majors and non-majors found content
and application more relevant than they did skills;
2, there was no relationship between science background
of the student and his perceived relevance of a

college biology course;
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3. students with a higher grade point average found
content and application of their courses more
relevant to their educational needs;

4. the majority of the non-majors indicated that their
courses had little or no relevance to their profes-
sional needs;

5. faculty response indicated an awareness of the need
for relevance of content, skills, and application in
their courses; and

6. selected professionals indicated they preferred
certain skills included and content of courses

revised.

The findings of this study provide sufficient
evidence to support the need for continued research and
revision in the area investigated. This investigation could
also include a follow-up of the performance of the graduates

from this biology department.
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CHAPTER I

INTRODUCTION

"In the conditions of modern life the rule
is absolute, the race which does not value
trained intelligence is doomed. Not all
your heroism, not all your social charm,
not all your wit, not all your victories

on land or at sea, can move back the finger
of fate. Today we maintain ourselves.
Tomorrow science will have moved yet one
more step, and there will be no appeal from
the judgment which will then be pronounced
on the uneducated."

--Alfred North Whitehead

This quotation of Whitehead's was made in 1929.
Since World War II, an even greater need for improvement of
higher education has been evidenced.! 1Indeed, with more
than eight million students presently attending colleges and
universities, it is not surprising to find more and more
interest paid to every aspect of curriculum.? 1In fact,
at the college level, some of this increased interest seems

to have been generated by the student himself.?

!John I. Goodlad, The Changing Schcol Curriculum
New York: N.Y. Fund for the Advancement of Education, The
Georgian Press Inc., 1966).

2G. Robert Koopman, Curricuilum Development (New York:
Center for Applied Research in Education, Inc., 1966),
pp. 25-46.

31bid., pp. 76-77.



It is this student input which has generally been
lacking in earlier curricular research." Furthermore,
few curriculum innovators have paid much attention to the
historical dimensions of curriculum planning. Goodland has
deplored this fact.® He suggests that most of the "new crop"
reformers have approached the persistent, recurring problems
of curriculum in the naive belief that no one had looked at
them before.

Kliebard also has stated that in the curriculum
field, issues seem to arise de novo, and that each gen-
eration of reformers are left to discover anew the same
problems that persist in the field.®

In any event, the main function of such historical
works should be to make the educator aware of the possibil-
ity of change, the complexity of change, and particularly
the carryover of the past into the present and future plans.
Caswell, who has also presented a historical account of
earlier curriculum movements, has identified three con-
tinuing, central concerns of curriculum specialists:

1. Assurance of sound sequence and continuity
in the curriculum.

“A.S.C.D., Strategy for Curriculum Change
(Washington, D.C.: Association for Supervision and
Curriculum Development, 1965), pp. 4-9.

SGoodlad, op cit., pp. 11-19.
®Herbert Kliebard, The Curriculum Field in

Retrospect (New York: New York Teachers College Press,
1968) .



2. Formation of consistent relationships

between general goals of education and

specific objectives that guide teaching,

and

3. Curriculum design that provides a reasonable
balance of emphasis among various areas of

study.’

Certainly, Caswell has hit upon three themes that
definitely require attention in the planning of a biology
curriculum. Yet currently, biology curriculum and curricula
in general seem to suffer from not relating to sound plan-
ning procedures.®

Shaw also has brought to our attention influences
he believes have helped to determine the direction of
innovations which have occurred in curriculum. He has
cited such stimulants to change as:

1. Advances in technology,

2. Concerns for education of culturally
disadvantaged,

3. Governmental programs, and

4. Special interest groups.’

"H. L. Caswell, Emergence of the Curriculum as a
Field of Professional Work and Study (New York: New York
Teachers College Press, 1966).

8George A. Beauchamp, Curriculum Theory (Wilmette,
Il1l.: The Kagg Press, 1968), pp. 55-76.

Frederick Shaw, "The Changing Curriculum," Review
of Educational Research, 36 (1966), 343-352.



Authors such as Galbraith, Gagne, and Black have
cited even newer instances of such influences on the
curriculum.!® But the study of curriculum is more than
describing particular courses and studies. It should
provide knowledge of better ways to answer perennial ques-
tions of what and how to teach. - Under this heading is the
qguestion of how to formulate instructional objectives.
Factors which have come under consideration include: (a)
subject matter; (b) society; and (c) nature of the learner.
Several authors have added their expertise for classifying
these objectives. !'?

Regardless of the wealth of background material
available, each institution, each department, and in great
part, each instructor is still ultimately responsible for
seeing to the task of making his curriculum a useful

opportunity. Brenowitz and The Commission of Undergraduate

V3, K. Galbraith, The New Industrial State (Boston,
Mass.: Houghton Mifflin, 1967); Robert Gagne, The Condi-
tions of Learning (New York: Holt, Rinehart and Winston,
1967); and Hillel Black, The American Schoolbook (New York:
Morrow, 1968).

YRobert Hoopes, "Science in the College Curriculum,"
Conference Report on Oakland University, Oakland University,
1963, N.S.F., Washington, D.C.

‘2Ben Bloom, ed., Taxonomy of Educational Objectives,
Handbook I, Cognitive Domain (New York: Longmans Green,
1956); Robert Mager, Preparing Objectives for Programmed
Ingtruction (San Francisco: Fearon Press, 1964); and
H. H. McAshan, Writing Behavioral Objectives (New York:
Harper & Row, 1970).



Education in the Biological Sciences each have spoken to
the importance of this task.™’

With the information explosion demanding better
selection of important concepts and topics, the main effort
in curriculum should be in presenting appropriate blocks of
information which best meet the needs of the student.
Indeed, these needs become very real to students with
individual backgrounds who come into a particular college
course in biology. 1In fact, the specific demography of a
population of students might well influence the slant or

content of a course. Certain regional or professional

demands are further examples of this need.

Background and design of the study.--The Fort Wayne

Regional Campus of Indiana-Purdue University developed
historically as separate campuses within the town. Each
began its function as an extension center of the main campus.
In this early function, only selected courses of study were
offered. In many cases, these were taught by part-time
staff. Characteristically, the main campus usually main-
tained control of the courses to the extent of determining
the text used and the exams which were given at the regional

campuses.

BA. H. Brenowitz, "Reorganization of the Adelphi
College Biology Curriculum" (unpublished Ph.D. dissertation,
Columbia University, 1958); and Hope Ritter, Jr., "The
Changing Role of Biology In The 70's," C.U.E.B.S. News,

7 (June, 1971).



Only since 1964, have the two colleges been under
the same roof. Still, each has maintained strong ties to
the mother campus. Both abide by the requirements set forth
within the catalogs from the main campuses. Also, in 1964,
each college was given certain "mission determinations,"
with the philosophy that each would be responsible for
specific educational areas. The plan, according to the
Regional Campus Administration, was to reduce duplication
or overlap of courses taught by each college.

At the present time, this mission determination plan
has only been partially successful, as indicated by catalog
listings. An example from the catalogs would be that of the
Medical Technologist program and the program in pre-nursing
that each lists.

Since each institution has somewhat different
requirements to complete degree programs, there has arisen
the problem of "course equivalents." In essence, this means
that if one university requires a course, the other must
offer that course in the appropriate department. In some
cases this has meant generating an additional course to meet
the requirements within the companion university.

Implicit in the course offering problems is the fact
that through the present, the two colleges have maintained
separate administrations. Each school has separate deans,
registrars, and individual catalogs of course offerings.
Under this system, neither college is responsible to the

other. The overburden of administrators tends to dilute



effectual governing of the campus. A student may find he
has taken a course in a particular department that will not
count toward his degree; he ultimately can be the loser
under such conditions.

As mentioned earlier, there is also the problem of
duplicate programs developing at the Fort Wayne Campus. A
good example of this exists in the pre-nursing programs.
Both Purdue and Indiana University have separate programs
in nursing. In addition, a local hospital also contracts
with the Purdue campus for certain courses needed in a
nursing degree from that hospital. A second example exists
in the presence of duplicate programs in Medical Technology.
Certainly, under such an approach there is evidence that a
problem exists in coordination of efforts.

Further frustrations have developed as a result of
resistance from dual fronts. Development of new programs,
goals, and curriculum materials must attempt to meet the
needs of each university. In some cases they meet neither.

This study was designed to gather both qualitative
and quantitative data concerning the biology curriculum at
this campus. An attempt was made to determine whether the
courses and programs meet the needs of the student popula-

tion at this campus.



Need for the study.--A review of the literature

revealed that relatively little published evidence exists
concerning attempts to revise curriculum, in terms of stu-
dent population and their particular needs. The wealth of
curricular material has complicated the picture as to how
and what information and instruction is needed for the
college student.

Recent years have turned up a variety of approaches,
more or less successful, in meeting these new demands for a
science curriculum.!® In general, those science programs
which have been developed, were through the cooperative
efforts of educators, scientists and psychologists working
together.

Presently, due to the planned upcoming autonomy,
increased space facilities and enlarging biology staff, this
campus is in a prime position for a broader look at the
curriculum. In fact, current social and economic pressures
really demand such a continual re-examination of all curric-

ulum, if higher education is to remain effective.!®

“sam Postlethwait, "Planning for Better Learning,"
Current Issues In Higher Education (Washington, D.C.:
American Association for Higher Education, 1967), pp. 17-21;
Commission on Undergraduate Education in the Biological
Sciences, "Biology for the Non-Major," Publication No. 19,
Washington, D.C., 1967, pp. 5-10; and C.U.E.B.S. "Content of
Core Curricula in Biology," Publication No. 18, Washington,
D.C., 1967), pp. 1-31.

“Luther Evans, Modern Viewpoints in the Curriculum
(New York: McGraw-Hill, 1964), pp. 1-7.



The achievement of a coherent undergraduate
program in biology would be a likely place to begin at
this campus.!® With faculty concern directed toward a
well conducted biology program, rather than to only their
own personal course, it would be possible to overcome such
problems as duplicity and omission of certain content.

Student reception of any programs must also be
considered, since their perception of needs will dictate
the acceptance of a course. Surely, the current lack of
needed feedback concerning courses has hampered faculty
self-education about course value. In this way, the
development of an abstract curriculum without faculty

involvement or consensus would be avoided.

Purpose of the study.--The major purposes of

this study were: (1) to investigate the current biology
courses offered on the Fort Wayne Campus of Purdue Univer-
sity, (a) to determine if current courses meet the needs of
the student population on this campus, (b) to examine, and
have'the biology faculty determine if duplicity or gaps are
present in the content; (2) to define as far as possible,
the student population as it occurs on this campus; and (3)
to make a proposal with the Curriculum Committee as to
several approaches for innovation in the biology curriculum

at this campus.

®Curriculum Committee Minutes, Biology Department,
Purdue University, Fort Wayne, Indiana, November, 1969.
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Theory.--Curriculum theorists, who believe in the
importance of behavioral objectives in building effective
instruction, have found that such general principles have
often not been used in selecting learning opportunities.
Margaret Ammons shows evidence that (a) some departments
do not have objectives to guide their programs, (b) some
systems do not follow recommended curriculum process to
develop their instructional objectives, and (c) some
instructors base their programs on what they have cus-
tomarily done, rather than on the stated educational
objectives.

Robert Gagne also discusses the problems of stating
objectives and the importance of the problem in the design

® He feels that particular

of effective instruction.!
opportunity must be available to practice the objective,
or the pre-requisite to the objective. 1In addition,
according to Gagne, there should be ample opportunity for
reinforcement to the learner. Finally, and this should

be obvious, the learner should begin at the level of his

ability to respond.

Margaret Ammons, "An Empirical Study of Process and
Product in Curriculum Development," Journal of Educational
Research, 57 (1964), 451-457.

8 Robert Gagne, The Analysis of Instruectional Objec-
tives for the Design of Instruction (Washington, D.C.:
N.E.A., 1965).
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Speaking more directly to such general principles
of curriculum theory are Dressel and Mayhew, who cite that
objectives are most likely to be achieved when learning
experiences are devoted to them.!® Expressly, this means
that if the objectives are to promote skills in solving
problems, the learner must have opportunity to solve
problems. Or, if the learner is to be able to solve
problems in mathematics, he must have opportunity to solve
problems in mathematics, not just practice solving problems
in other areas. Dressel says that a whole realm of "learn-
ing opportunities" should be made available, which means
situations, activities, objects or presentations which will
elicit desired responses from the learner.

In addition, any educational program, but particu-
larly one dealing in science, should capitalize on the
special insights and skills of the local faculty.?® It
should be appropriate to the background knowledge, skills,
abilities, and needs or goals of the local students. In
short, every college or university must develop its own
program of education in the sciences.

In an age of increasing technical advancement, and

in an era of unbelievable information explosion, decisions

Ypaul Dressel and L. Mayhew, "General Education:
Exploration in Evaluation," American Council on Education,
Washington, D.C., 1954,

X Hoopes, op. cit.
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about what to teach cannot be made on the basis of what has
traditionally been taught.? Neither should they simply be
an attempt to satisfy pressures from the public, from
budgets or peripheral interest groups.?

If judgments are to be made, information is needed
about the current conditions, demands, opportunities in the
local, state, national and international areas of the bio-
logical field. Also, as already stated, information is
needed about the student's abilities, needs, and readiness
to engage in specific learning tasks. These points have
been re-stated by Tyler, who emphasizes that if a student
is to realize his potential, the curriculum must consider
the talents and abilities of the student.?® Then, as
experience in teaching the curriculum provides more data
regarding the appropriateness of content and objectives,
changes must be forthcoming so the new objectives can be

met.

Hypotheses of the study.--In order to investigate

the qualitative and quantitative aspects of the biology
curriculum now being offered at the Purdue Campus in Fort

Wayne, the following hypotheses will be tested.

A71bid.

Zpaul Dressel, Undergraduate Curriculum Trends
(Washington, D.C.: American Council on Education, 1969),
p. 2.

ZRalph Tyler, in Modern Viewpoints in the Curriculum
(New York: McGraw-Hill, 1964), pp. 13-15.



phases

of all

13

The biology major's needs will differ significantly

from those of the non-biology magjor.

Demographic characteristics of the students results

in different needs in some biology courses.

The range of course concepts will be positively
related to the student's perceived relevance of

that course.

The range of course skills will be positively
related to the student's perceived relevance

of that course.

The range of course application will be positively
related to the student's perceived relevance of

that course.

The evaluation of the difficulty of a course will
be positively related to the student's perceived

relevance of that course.

Student populations will differ in their perception
of the value of the laboratory experience in a

given course.

There i1s a positive relationship between the
perceived value of a previous biology course

and the relevance of the present biology course.

Delimitations and assumptions of the study.--Several

of the study were carried out by enlisting the help

full-time faculty in the biology section. In addi-

tion, interviews and suggestions were obtained from selected

personnel in the Fort Wayne area, who are considered profes-

sional medical and para-medical supervisors and administrators.
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Finally, students currently enrolled at the campus were
used in formulating parts of this investigation. However,
the study did not attempt to:

a. Assess the specific knowledge gained in a given
course.

b. Make correlation between the instructor's percep-
tion of courses or programs and the student's
perception of those courses or programs.

c. Analyze data from the questionnaire other than those
variables which directly bore on the testable
hypotheses.

d. Make a judgment as to projected needs for programs
in a given biological area.

e. Differentiate between full-time and part-time

student's responses.

The instrument used in connection with this study
was constructed with the direction of a sociologist from the
University of Michigan.? ©Prior to its use in the classroom,
the questionnaire was pre-tested on a pilot group of ten
students. In the interview portion of the study, it was
assumed that the instructors, professionals and students

were intellectually honest in their responses.

#Mary Sugrue, "Structure and Process of Inquiry into
Social Issues in Secondary Schools" (unpublished Ph.D. dis-
sertation, University of Michigan, 1970.
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Organization of the dissertation.--The general

organizational plan of the thesis is as follows: in this
chapter is presented a statement of the problem area, which
includes the purpose of the study, along with the rationale
for the investigation of such a study. In addition, the
objectives, assumptions and definition of terms are
presented.

A review of the pertinent literature related to the
study is reported in Chapter II. Chapter III contains a
description of the study, sources of data, selection and
description of the population, specific instruments used,
statistical treatment used, and method of analysis. The
results of data collected, tests of hypotheses, and analysis
of data are presented in Chapter IV. Chapter V presents a
general summary of the study and the conclusions drawn from
the findings of the study. Also included in Chapter V are
the implications of the study and some suggestions with

respect to needed areas of related research.



CHAPTER 1II

LITERATURE REVIEW

Introduction.--The literature search has provided

few examples of anything but general studies of the curricu-
lum. The sciences have been exposed to a few panel studies,
which have made recommendations at the National level.
Probably the Biological Sciences Curriculum Study at the
high school level is the most recognized. Unfortunately,
there has been no equal at the college or university level,
and several inquiries made to university and National Test-
ing Services revealed no quantitative studies currently
underway.!

Cited in this chapter are several curriculum and
course studies which bear on the current problem under
investigation at the Purdue Regional Campus at Fort Wayne.
These are divided into four categories. In the first cate-
gory are the studies involving revision of general content

of biology for the B.S. degree in biology. The "core"

lCenter for Curriculum Studies, University of
Minnesota, personal communication, February, 1972; and
William Kastrinos, Educational Testing Service, Princeton,
New Jersey, personal communication, April, 1972.
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approach is an example, where "essential contents" of a
biology program are pursued. The secondary category deals
with a survey study and recommendations of biology for the
non-major. Those studies concerned with review and recom-
mendation for individual courses make up the third category.
The last is a study of biology curriculum, where a multi-
faceted approach was used to develop a biology program for

the biology student.

The core concept.--Certainly, core curriculum is

not a new word in the literature. 1In fact, serious recom-
mendations concerning such an approach were made at a
National Conference in 1958.2 However, no real revisions
seemed forthcoming from this recommendation.

Finally, 1964 brought a series of two conferences,
sponsored by the Commission on Undergraduate Education in
the Biological Sciences (C.U.E.B.S.). Here was an attempt
to look at the possible need for a hard core of "basic
biological training" for the future biologist.?® The first
of these conferences was held at Berkeley, California,

February, 1964. In attendance then, were eight universities,

2National Academy of Science Report, "Recommenda-
tions on Undergraduate Curricula in the Biological Sciences,'
Publication No. 578, National Research Council, Washington,
D.C., 1958.

Thomas S. Hall, (Chairman), C.U.E.B.S., "Core
Studies for the Undergraduate Majors," BioScience, 14,
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whose biology enrollment was mostly pre-medical students.
The second conference was held at St. Louis, Missouri,
May, 1964. This time, there were about fifty colleges
and universities represented.

These later conferees generally agreed with the
earlier Berkeley meeting, in that biology was indeed ame=-
nable to encapsulation by the device of a core curriculum.
According to the conference, a core approach should be part
of the training of all future biologists, irrespective of
intended specialty, for its desired content transcended the
possible limits of a typical one-year course or course
sequence.

Concerning the "essential" content to be presented
in such a core, the following areas were recommended for
inclusion: (a) molecular topics, (b) cellular biology,

(c) genetics, (4) develépmental biology, (e) organismic
biology, (f) population and community, and (g) evolution.

In addition, various participants at the St. Louis
conference proposed "theme" or "problem" approaches with
such topics as evolution, regulation, or steady state, to
serve as organizing appfoaches for the core. 1In fact, the
concensus was mostly to have the biological curriculum
assume some sort of meaningful structure. There should be
an attempt to develop offerings that had a common focus or
pattern of complementarity. Certainly, the core should be

something more than another ensemble of unrelated courses."

“Ibid., p. 28.
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By 1967, a number of college and university campuses
across the country had spent considerable time and effort
on the problem of producing a viable core sequence in
biology.® C.U.E.B.S. took a sample of four colleges:
Dartmouth, North Carolina State, Purdue, and Stanford
University were chosen. From these, a detailed review of
the core content was made, to determine the shape of the
core. This small sample studied by the C.U.E.B.S. panel
in 1967, showed that the curriculum revision at the four
institutions was characterized by:

1. A set of courses offered in fixed sequence
and extending over approximately two years
is needed to communicate information commonly
required in all biological specialities.

2. The titles and content of these courses vary
widely and depart from traditional biology
courses.

3. While no preferred course pattern is apparent,
it is clear that a primary factor in restruc-
turing curricula has been the de-emphasis of
phylogenetic considerations.

4., There is surprising agreement concerning
major concepts and categories of information
and the relative amount of time needed for
each.

5. Relative greater emphasis on molecular,
cellular, and population biology necessitates
increased collateral preparation in mathematics,
physics and chemistry.

Garnered from this panel report was the idea that a

multiplicity of judgment exists among the many biologists

SC.U.E.B.S., "Content of Core Curricula in Biology,"
Publication No. 18, 1967.
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contributing to the structure of the four core programs.®
In turn, then, several questions were raised: did the
variability in judgment reflect the feeling of the
instructors that many different examples could be used
to illustrate the same basic ideas? Also, did the multi-
plicity of judgments reflect uncertainty and difference of
opinion concerning the central concepts and factual founda-
tion of biology? As yet, these and other questions have not
entirely been answered. However, since the 1967 survey, the
core approach has not only grown, it has undergone evolution.
Recently, Donald Cox summarized some of the current short-
comings of the core attempt.’ In addition, the 1972 Annual
Report from a leading university indicated further changes
were needed, and listed several of the problems currently
present in their core program.®

Generally, the Cox survey and the Annual Report
included the following concerns about the core in biology:

1. Little success has been seen in simply bringing
together a block of pre-existing courses with-
out attempt to co-ordinate them.
2. There is considerable difficulty and much
time consumed in maintaining course inte-

gration and co-ordination in the core
curriculum.

¢ Ibid., p. 26.

’Donald Cox, "Another Look at the Core Curriculum,"
C.U.E.B.S. News, 7, No. 5 (1971).

®L,. D. Smith, (Chairman), Annual Report of the Core
Committee, Purdue University, Biology Department, Lafayette,
Indiana, 1972.
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3. A great danger exists in any core program
to a potential regidity in concept.

4. There exists an assumption in some core
programs that a certain body of facts must
be mastered before the student can begin to
experience the unsolved problems in biology.

5. There is a great tendency for the core to
become the entire undergraduate program.

6. There is a greater need to shift the emphasis

on coverage of subject to one of concern for
the growth of the individual.

Biology for the non-major.--While the core curric-

ulum focuses its problems on the science major, there is a
far larger group of college students who find themselves in
a biology course as a requirement for another major field
of study. Curriculum investigation in the area of science
education for the non-major has presented much of the same
problems as those in the previous science oriented group.
In a survey of 25 state teachers colleges in all
parts of the United States, Raksaboldej found generally
that there was "no agreement on objectives and practices

in general education science courses."®

The need for such
objectives and goals is further emphasized by F. Reif, who
states that in the task of teaching science to non-
specialists,

it is very important to specify clearly the

goals to be attained. These students, who
likely will never use science professionally,

*Bitak Raksaboldej, "A Survey of Science Programs in
Selected State Teachers Colleges" (unpublished Ph.D. disser-
tation, New York University, 1961). (Dissertation Abstracts,
No. 62-1404.)



22

should have imparted to them a coherent
perspective about some fundamental ideas of
contemporary science. They should understand
what scientists do, and about the ways in
which science interacts with the rest of
society.!

The 1967 C.U.E.B.S. report on "Biology for the
Non-Major," brings into clear focus the wide range of
current practices in teaching the general education courses
in science.!! However, the report concludes that likely
there is no one course or content appropriate for biology
courses directed toward a non-major. This appears to be an
important point, and has been reinforced by several other
authors.!'? Cox, for example, is of the opinion that content
for such an area is dependent on the facility of the indi-
vidual biology department. Since no two biology departments
are alike, each must set its own educational objectives, in
keeping with the needs of its students and the mission of
the institution.

What ultimately is needed, according to Cox, is a

student who will continue to update his biological education,

realizing that science is both open-ended and cumulative.

Yp, Reif, "Science Education for Non-Science
Students," Science, 164 (May, 1969), 1032.

B3. J. Baker, ed., "Biology for the Non-Major,"
C.U.E.B.S., Publication No. 19, 1967.

2ponald Cox, "Goals of Biological Education,"
BioScience, 21, No. 23 (1971), 1172; and Gairdner B. Moment,
"Challenge and Response in Freshman Biology," C.U.E.B.S.
Newe, 7, No. 2 (1970), 6-8.
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If the student has not developed a high degree of
self-reliance in learning, he will find it impossible
to keep up with the rapidly changing status of the

discipline.

Individual course revisions.--Ideas which result

in new approaches to certain subject matter find their way
only rarely into the curriculum for the major.!® However,
the courses offered for the non-major are occasionally the
focus for imaginative thinking.! Most of the journal
reports of such course modifications only indicate general
changes in approach or philosophy. In fact, hard data
are rarely included in these articles. Nevertheless, the
changes that were reported seemed always to indicate an
improvement of the particular course in question.'®

One recent example is an experimental course
developed at Oklahoma State University.'® Entitled "Man
in the Environment," this three credit hour course was
described as being a student-involved course in environment.
The objectives of the course were to develop in the student

an awareness and understanding of the environmental crises,

BHope Ritter, op. cit., pp. 1l-3.

“J. J. Baker, "The State of Biology in Liberal
Education," C.U.E.B.S. News, 5, No. 2 (1968), 4.

Brbid.

®Jerry Wilhm, "Man In The Environment," American
Institute of Biological Sciences News, 1, No. 1 (1972), 6-9.
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to become acquainted with individuals or groups concerned
with population or pollution problems, and to have first-
hand experiences with environmental problems.

Seventy students were enrolled in the above course,
and given opportunity to become involved in a variety of
projects. While no tests were given, the student earned
points through project work, class attendance, class
discussion, and field trip participation.

At the end of their course, the students received
an opinionnaire, asking their feeling on certain apsects
of the course, such as:

1. Should tests be given in this course?
2, Should point system be used?

3. How many semester hours is this course
worth?

4. Rank the various course objectives
according to their usefulness.

5. Was sufficient time given to the various
topic areas?

6. Knowing what you now know about this course,

would you sign up for this course again?

The author of this article stated that the course
objectives were generally met with a course of this nature.
The fact that the lecture-only approach was replaced by
discussion format, allowed the student to become an active
participant. The student also became involved in the
project which allowed him to meet and hear from community

citizens working with the environmental problems.
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Creager also has recently reported on an
experimental, and somewhat unplanned revision of a general
biology course designed for a diverse student population.!’
The course, which began as a traditional three hour lecture,
and three hour laboratory approach, was challenged by
several of the students in the class. The result was that
the professor went to a rather unstructured approach,
allowing more initiative in the class. The new objectives,
which were set up for the experimental approach were: pick
a topic of interest, explore the topic, and be able to
present to the class the important ideas found. The student
would also prepare a two page summary of this project. 1In
conjunction with the summary, the student included five
short answer questions covering important points in the
report.

The final exam in this course consisted of fifty
questions selected from the different summary reports.
One-half of the final grade in the course was derived from
the report, the other half from the final exam.

In Table 2.1, the summary of findings compared the
experimental approach to the traditional. To each objective,
the sixteen students responded by choosing either the exper-

imental or traditional approach to the class format.

7Joan Creager, "Why Do We Have To Learn All This
Crap?" C.U.EF.B.S. News, 6, No. 3 (1970), 12.
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Table 2.1. Comparison of attributes of traditional vs. experimental
approach in biology course

Preference of Students

Objectives of Course Traditional Experimental
Learning factual material 11 5
Relating facts from different sources 2 14
Learning to work in lab 10 6

Seeing relationships of science to problems

of society 4 12
Preparing for further college courses 7 9
Learning to tackle problems 2 14
Learning to think for yourself 2 14

(n=16)

Certainly, the Creager and Oklahoma State University
surveys are only limited examples of what can be done in
individual course revisions. In addition, Postlethwait and
others have reported on the success of courses in which the
lecture approach has been replaced by an independent study
method.!® The audio-tutorial (A-T) method has been applied
to courses for both the biology major and non-major.

Kieffer, in his article, described the success of

such an approach on a beginning level biology course. The

®sam Postlethwait, The Audio-Tutorial Approach To
Learning (Minneapolis, Minn.: Burgess Publishing Co., 1969),
pPp. 16-17; and George Kieffer, "Toward a Biological Aware-
ness," C.U.E.B.S. News, 6, No. 4 (1970), 1-7.
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primary objective of this course was the development of

an awareness in the student, and to inculcate responsible
action as a future citizen. According to this author, the
independent study (A-T) approach contributed to this goal,
since the method insists that the student assume respon-
sibility for his own education. Further, this approach
encourages maximum student independence and expression.

The scheme of this biology course is well outlined
by Kieffer in his report.!® 1In general, it focuses on man
and his relationship to the biological world. The theory
operating here, according to Kieffer, is by keeping man in
the forefront, the student interest is maintained.

In addition to the previous approaches, several re-
structured courses have taken on an interdisciplinary tack.
This has been applied to the benefit of both beginning and
upper level courses. The basic idea for such an approach
has been outlined by Reif, at Berkeley.? He reports that
there is a need to select a few themes, basic ideas of great
significance, to serve as the structural skeleton of the
course. In the biology course at Berkeley, these structural
themes, illustrated and elaborated with pertinent facts and
examples, are always kept in the forefront. They give
coherence to discussion and facilitate learning by the

students. They also help emphasize that science is more

®rpid., p. 2.

XF. Reif, op. eit., p. 1033.
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than a collection of observations and gadgets, and that
it aims to organize knowledge and to formulate concepts
to great generality.

A second recent example of interdisciplinary
approach was undertaken at Hope College. Here, the course
was designed as an upper-level one in biochemistry.?! The
purpose was to restructure and design a course in which the
concepts of contemporary biochemistry and molecular biology
could be presented in an integrated form to a group of
junior-senior level students with diverse interests and
backgrounds. Among the 32 students enrolled for the first
semester of the course, 5 were biology majors, 13 were pre-
medicine or pre-dentistry, and 14 were chemistry majors.
The article outlined the content of the interdisciplinary
course on a week-to-week basis. These authors concluded
that the course had been a worthwhile addition to the
curriculum, and that interdisciplinary cooperation could
result in the presentation of an effective biochemistry-

molecular biology course.

A multifaceted approach to biology curriculum.--In

1958, a survey was completed on the Adelphi College biology

curriculum.? In this study, the current biology course

2Jerry Mohrig and Nancy Tooney, "Biochemistry in the
Undergraduate Curriculum," Journal of Chemical Education, 46
(1969), 33-35.

ZBrenowitz, op. cit.
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offerings were examined and projections made about the

appropriateness of the curriculum for the students.

Several of the data sources included in this study were:
1. A student questionnaire

. Interviews with select graduates from the college

Interviews with medical school representatives

> w N
o

. Examination of graduate school requirements

5. Examination and study of the Biology Department's
offering, compared with other liberal arts colleges,
and

6. A selected survey of local industrial and public

health job opportunities in the biological sciences.

Following the data interpretation, recommendations
were made to the Adelphi College Biology Staff, and to a
Committee on Instruction. The Adelphi study represents
an example of the need and usefulness of a multifaceted
approach to gaining insight into curriculum problems. The
questionnaire to the students served as a needed feedback
on each and every course offering. Furthermore, the inter-
views with the various individuals allowed a variety of
viewpoints on the value of the curriculum. Particularly
important, were the responses from the various employers.

Graduate students who had gained a perspective on
their college courses now were also able to give some
recommendations. Those graduates entering the health

professions are good examples of needed feedback. More
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surveys are required which examine the health sciences
curriculum and determine the need in such areas as kinds
and quality of courses best suited for entering advanced
science training, such as medicine and the para-medical
fields.?®
In addition to the interviews of persons outside

the institution, the Adelphi study questioned the Biology
Faculty of the College. It was observed that for the most
part, course content was determined by three factors:

1. the instructors experience

2, the departmental tradition

3. limitations imposed by the course title.

A particularly important observation concerning
course objectives was brought out through the study at
Adelphi. While a large population of the students were
aware of the individual course objectives, almost 30 percent
of the students reported they did not believe that the
objectives had been met.

As a result of the study at Adelphi, a number of
new biology coﬁrses were developed. Likewise, a few of the
courses were dropped from the curriculum, and some were
changed in their content and method of presentation.

Much of the critical look which was done on the

Adelphi curriculum still has supreme value today. The

ZThomas B. Roos, "Preparation in Biology for Educa-
tion in the Health Sciences," BioSeience, 20, No. 3 (1970),
164-168.
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cross-section of opinion and analysis allowed for valuable
suggestions to be made to the faculty. Ultimately, these
data were valuable because the faculty acted to make the

necessary changes where they seemed indicated.



CHAPTER III

DESCRIPTIVE FEATURES OF THE STUDY

Presented in this chapter are: (1) the general
objectives and design of the student questionnaire, (2) a
description of the courses sampled, (3) a summary table of
numbers of students sampled in each course, (4) the method
of interviewing the biology faculty, (5) the method of
selected sampling of professional personnel from the local
area, (6) the manner in which the data were treated, and

(7) a summary.

General objectives and design of student question-

naire.--This portion of the study was designed to investi-
gate the various demographic aspects of the student and his
particular reaction to the biology curriculum at this campus.
Special interest was focused on: content, skills and appli-
cation of material as found in the particular courses taken
by the student. For those students who had taken previous
courses, the questionnaire also asked the same questions
with regard to their previous courses and the sequence of
such courses. In addition, questions were asked which

attempted to evaluate the value of the laboratory associated

32
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with each biology course. The questionnaire was

administered to all biology courses near the term end.

Selection and description of students.--The students

involved in this study were 360 students in attendance at
the Fort Wayne campus during the Spring term, 1971. During
the last week of classes, the student questionnaire was
administered to each class of biology. The purpose and use
of the questionnaire was briefly explained to the students
at the time of distribution.

Partial description of the demographic background
of each student included the fact that the local campus
draws a large portion of its 7,000 students from the

immediate area. Table 3.1 shows how the percentage was

distributed.
Table 3.1. Source of student residence
Student Residence
25 Mile More Than Out of
Ft. Wayne Radius 25 Miles State
Percent occurrence 55% 20% 16% 9%

The fact that this campus serves the local student
population is evident in the fact that 75 percent of the
students lived within 25 miles of the campus. Since the

campus does not have housing facilities, students from
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outlying areas must find apartments for the duration of
their attendance at this campus.

Further information regarding the nature of the
student was obtained from the breakdown on age groups.
Table 3.2 shows that of the students in the biology courses,
73 percent were between the ages of 17-21. 1In addition,
about the same percentage were also unmarried, and 85 per-

cent of this sample were registered as full-time students.

Table 3.2. Percent of students in four age groups

Student Age

17-19 20-21 22-24 Over 24

Percent occurrence 51% 22% 10% 17%

Description of biology courses sampled.--Following

are listed the courses in which student samples were taken
for the questionnaire. 1In addition to the course descrip-
tion from the University Catalog, each biology faculty
member contributed a synopsis of his course. A brief
statement of each follows the catalog description.
MICROBIOLOGY 220. A course designed to introduce
the student to the isolation, growth, structure,
functioning, heredity, identification, classifi-

cation, and ecology of microorganisms; their role
in nature and significance to man. Pre-requisite:
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One year of general chemistry and one semester
of life science. Class 2, Lab. 2, Rec. 1,
Credit 3 hours.'!

In the foregoing microbiology course, the one
semester offering is made up of several sections. Usually
these would be taught by different instructors. As a
service course, it has the bulk of students from the various
pre-nursing programs. But in addition, other allied health
students such as Dental Hygienists make up a portion of the
class.

ZO00LOGY 109. Introduction to structure,
functioning, heredity, development, classi-
fication, and evolution of animals, and their
interactions with the environment. No pre-
requisites. Class 2, Lab. 4, Credit 4 hours.?

This Zoology offering serves both Indiana University
students and Purdue University students. Indiana University
offers the course as a pre-medical requirement, while Purdue
directs its pre-vet and agricultural majors into this course.

MAN AND THE BIOLOGICAL WORLD (L-100). This
course includes<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>