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ABSTRACT
The purpose of this study was to describe and

exemplify a model to aid schools in introducing and evaluating new
instructional programs. Four basic steps are identified; selecting
the curriculum goals, identifying a possible program or programs,
evaluating the implementation of the program or programs, and
developing and obtaining instruments for the evaluation of goals.
This ;lode] was used to evaluate two biology courses to assist in
making a curriculum decision. Twenty-two 10th grade classes in one
high school were studied. Twelve of these classes were using
Biological Sciences Curriculum Study (PSCS) materials and the other
ten were using a traditional text. Achievement of the students was
measured using the Test on Understanding Science, the Cooperative
Biology Test, and the Problem Solving Ability Test. Classroom
transactions were measured using the Biology Classroom Activity
Checklist and three interaction analysis systems. Lesson plans were
also collected and e.cawined. It was concluded that, as taught in this
high school, the BSCS program more nearly fulfilled the goals that
had been set for biology instruction. (FIR)
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"The bravery with whioh schools introduce
new heresies can be compared to the

quavering whistle of a man taking a
shortcut through a cemetery at midnight
in the dark of the mon. We must take
care that promising new heresies do not

beoome dull new orthodoxiesol

-F. F. Brown

CC)

pr\ I. INTRODUCTION

CD A. Background wad Model Development

C:1w

FEB 1 7 1970

Most educators are aware of the impact Sputnik had on our

educational system. They have speculated that this event may have

changed the American school system more than any other event in the

history of our nation. Since 1957, entire school systems have re-

viewed their goals, philosophies, techniques and results. These re-

views have revealed, all too often, glaring defioienoies within the

various aystems. One concrete result of these reviews has been a

revolution in curriculum. Curriculum makers working within this

revolution have designed and implemented innovations which will alter

the total learning experiences of students --now and in the future.

Breseell conveniently categorised these curriculum makers into four

grove of peoples professional educators, the public, the govern-

ment, and industry. Soon after Sputnik, Curriculum Revision

'Fred B. Breese', fleurriculum Makers," School, and Society)

(October 12, 1968), p. 335.
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Cconittees were set up on a national level by concerned educators to

up-grade high school science. These national committees, funded by

the federal government and/or professional associations, contained

all four groups who collaborated to produce a series of new science

curricula. The results of this collaboration are (1) the Physical

Science Study Committee, for physics; (2) the Chemical Bond Approach

and the Chem Study Oroup, for chemistry; and (3) the Biological

Soiencee Committee, for biology. These packaged programs, produced

and Cstributed nationally, contained, in addition to textbooks, all

kinds of teaching and learning devices. laboratory manuals, video

tapes, slides, laboratory equipment, and other audio-visual

materials.

Although the major objective of each program developed was to

up-grade the high school science curricula, the ocnmittee usually con-

structed each new program with a paAicular theme or goal. Tyler

states "the new courses being constructed in science included as

their goals comprehending the kinds of problems with which the

eoientiet deals in understanding natural phenomena."1 The !Wu/

novas challenged by these new programs which brought curriculum

unrest in the high school among adminietrators and science teachers.

Today, twelve years later, nearly all schools met the challenge and

1
Ralph14, Tyler, "Purpose, Scope and Organisation of Education,"

P___ Egilagion for DA Bawl No. 1, edited by Edgar L. Norphet
an har Press-INew York, 1967), p. 41.
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have engaged in some kind of curricular change. Conant
I

discovered

that all of the 2,023 schools responding to a questionnaire were

offering one or more of the new courses in chemistry, physics and

biology. The results indicated that about one -half (47.6 per cent)

of the st,hools had adopted the new chemistry, one-half (49.5 per cent)

the new physics, and over one -half (64.9 per cent) the new biology.

When a curriculum change is contemplated, the local school

system is placed in a dooieion making position. Hoot local schools,

when coat prohibits local research, rely on the voluminous liter-

ature and statistical nonolusions recommending adoption of tho

nationally-oriented curricula. Such easy reliance may have adverse

affects since all programs which have been tested nationally are

mar'-nted by commeroial interests. They provide the achool wring the

new programs with the necessary materials and aide. Curriculum

makers have co-operated and co-ordinated with industry to design

these packages. However, as commercialism entered into the

curriculum revolution, innovation became an expensive venture for

most school districts.

The purpose of this paper is to describe a model that will

aid local schools in innovating and subsequently in evaluating in-

etruotional programs. This model is based on the establishing of

speoifio goals and include procedures of application and evaluative

Mom

1
James Bryant Conant, lid Ooppreiung-J1 ugh

(*Orals-Hill Book °agony, /noT4-Hei-Tork, 1967), p. 19e21
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means, in order to assure the achievement of specific goals. All of

these procedures were included in the work done in this study, and

constitutes the premises for this modal.

Some systematic procedures have been developed that one could

categorize as a model. The National Education Association
1

lists six

sequential steps in their curriculum-deoision model. Alberty
2

in his

model incorporated nine steps, emphasizing philosophy and goals.

Simplicity makes possible a clear understanding of any model.

Hansen3 proposes a simple six item models (1) identification of

problems; (2) diagnosis of the problem-situation; (3) classification

of the diagnostic landings; (4) search for solution; (5) mobilizing

for change; and (6) making she aotual. change decision. Ronald Dollis4

diagram (objectives-aotivitiesevaluation) suggests that the purpose

of evaluation is to deterizine the extent to which objective of a

prOeot or activity have been achieved. Tho diagram suggests that,

011111111001.1011111011111110

100pols atAblga1111. A report on the project on in-
struction, (McOraw-Hill BadkCo. Ino., New York, 1963).

2
Harold B. Alberty, r s al §sk21 Curriculum

(Macmillan Co., New York, 1 p.

henneth H. Hansen, "Planning for Changes in Education,"
Alugalimputldmilaym tom. 2, edited or Edgar L. Morphet

ligillaffes-0.1Ryan tCitation Preis, Haw York, 1967), p. 25.

Ronald C. Doll, 2/Eriggs pororement (Allyn and Bacon, Inc.,

Boston, 196t1), P. 147.



as soon as the objectives of a project are stated, ways of

evaluating the achievement of the objectives should be considered.

B. Concept and Use of the Model

The inherent value of the model lies with the establishment

of a method which may sad in curriculum decision, and consequently,

the expenditure of funds by any school district. The model in this

paper includes: (1) selecting the curriculum goals, (2) identifying

possible program or programs to satisfy the goals, (3) evaluation of

implementation of program or programs, and (Z) evaluation of the

goals of such a program. In actuality, since the model is a

generalized plan, it could conceivably be used to study and make

curriculum deoiaions concerning any academic discipline. The

following outline will serve as a model to make a curriculum-

decisions

1. A committee of staff members would be en-
couraged to establish basic goals and objectives
for the specific subject area in terms of desired
changes.

2. An identification of a program or programs
which aohieve these basic goals east be written, or
if selected, be analysed and supplemented by in-
struotional materials and aids, if the established
program euals are to be achieved. Each program
identified must be spoeifically related t satis-
fying some or all of the established basic, goals.

3. As the accepted program 6r iroerems are
implemented, much eritical analyses are rode of all
operational item,. These include (1) textbook
content, (2) teacher performances, (3) lesson plans,
(4) laboratory sessions, (5) classrota activities,
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(6) supplementary materials, and (7) testing
programs. Evaluation of these items can determine
hos effeotively the program goals were achieved in
terms of the intent of the program actually being
implemented.

4. Finally, instruments must he procured or
devised for assessing the degree of achievement of
each of the goals that the specific program or
programs are designed to achieve. Data collected
from standardised or non-standardised tests are
examined statistically to aid in making curriculum-
deoisiona.

C. Four Basic Steps of the Model

Step I. Selecting the Curriculum Goals

Usually, it is the primary responsibility of the principal

1
to initiate curriculum improvement. However, a teacher, having

participated in one of the National In-Service Training Institutes,

could be its originator. No matter who initiates the plan for

change, it is recommended that those most directly affected by the

change become actively involved in its development. Instead of the

method used in this study to establish goals, it is recommended

that a committee be formed to establish priorities and to create

educational goals. Identifying goals can be accomplished by read-

ing and reflecting upon educational literature. It would be diffi-

cult, if not impossible, to acquire all available information.

1
John N. Nagle

ktattaiv of itts
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However, sufficient literature should be included to insure adequate

comprehension of the basic premises.

Step II. Identifying Possible Program or Programs

Once goals have been established, it is imperative that the

cemmittee review and select the innovative programs to be adopted.

Capitalising on a nationally packaged program may save time and

money. )(any loch programs are listed in bulletins, newsletters,

periodicals, magasinea and promotional literature. Encouragement is

voiced by Hcliall,y and Passow, who maintain that "the traditional ;Jett

that the educational planning tad to be done by experts was discarded

is favor of the philosophy of involving local oitigens in a teas with

1
professional educators of the community."

To help guarantee success of the innovation, a school system

must also procure suitable and necessary facilities. In most

instances, preferential treatment must be given to the new program.

Additional teachers may have to be employed, schedules may be

altered, and additional instructional aids and materials rust be

purchased.

No matter what decision is made concerning a program, pre-

liminary planning must provide an ample opportunity for participants

to express their apprehension and to suggest ways to overtake these

INIMMI11111111.11M011111111111111111111

'Harold J. McNally and A. Harry 7aseow., ImprovpladtqUality
gaglig, School programs (Teachers College, Columbia nIversity,
Ri4-Toik-, Mg' p. 100,



apprehensions. In order to eliminate feelings of insecurity and

inadequacy, an in-service training period is desirable. All of these

items will cot money, but must be considered in taking advantage of a

program .

Step III. Evaluation of Implementation of
Program or Programs

Implementation of one or more programs need to be evaluated to

determine optimal success. For example, are the teachers instructing

within the context of the textbook? Are the instructional materials

and devicea prepared for the curriculum program being used effectively?

Aro facilities available or provided to incnre proper implementation

of the program? Does the inspection of lesson plans indicate that the

intended program is being followed? All of these questions must be

answered in order to assure that the program, and only the program,

is making a significant contribution of the established goals

described in item one.

If a particular method of instruction is necessary to make

the program successful, re-training of teachers may be required.

Host curriculum innovations tnolude some of the new methodologies

such as problem- solving, inquiry, discovery, individualised instruc-

tion, and verbal interaotion. However, an in-vervice program does

not negate an evaluation of the implementation for these new programs.

Dr. Orobnan lends some support to this opinion. He states'

It must be recognised, of course, that there are
limitations to the impact of the inquiry orientation
or the new science courses...and magi teachers are

8



teaching in a traditional fashion, even thqugh they
had inquiry oriented books In their hands.

Step IV. Developing and Obtaining Instruments
For Evaluation of Ooals

The nature of the criteria can be decided by any qualified

person or persons. Generally, the criteria for evaluation purposes

are classified into standardised and non - standardised tests. The

immense diversity of subject areas, the reliability and validity of

teats, and the economy of time have encouraged educational researchers

to use the standardised test for evaluation.

Bat, the hypothesis that "any subject can be taught effec-

tively in scale intellectually honest form to any child at any stage

of development"
2
may imply that to gather empirical evidence,

ectuoators must construct non-standardised instruments to appraise

these intangibles. Therefore, one of the principal functions of the

committee is to pass judgment on the tests which are available

commercially, and those which must be developed.

The criteria assembled do not automatically produce a better

educational vistam. Improvement will result when' (1) the data

significantly supports the educational goals) (2) when the weaknesses

of the curriculum are eliminated) (3) the entire educational system

1Arnold B. Orobman, "School Biology of the Futures Some
Consideration," The American Bioloo Teacher, Vol. 29, (Hay, 1967),

P. 353.

2
Jerome S. Bruner, la P a of plucatiork (Harvard

University Press, Cambridge, 1966), p. 33%
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is enhanced by the addition of innovating programs; and (4) curriculum

decisions are based upon supportive and validated criteria obtained

through using the model.

II. ESTABLISHED GOALS AND THEIR EVALUATION

A. Selecting the Curriculum Goals

The established goals of ar. educational program are statements

that describe the types of learning pupils should experience through

instruction. A review of the literature revealed that new instructional

programs are produced with specific goals in mind. With this in mind,

the local curriculum committee is to establish policies and procedures

for cllecting educational goals. There are, ho.:ever, some materials

readily available which make a good beginning, and local committees

should become acquainted with them. In science, two associations

which assist this general effort are the Association for Supervision

and Curriculum Development (ASCD) and the National Science Teachers

Association (NSTA). In 1966, the ASCD published a book, titled

The gmagaa Curriculum: Science, containing the general objectives

of science instruction. This book was prepared for ASCD by Richard

E. Haney.
1

In 1964, the NSTA
2
, ?haring in its responsibility to keep

1Richard E. Haney, The Qualm Curriculum: Science,
Washington: National Education Association, (1966).

2National Science Teachers Association, ThtomInto Action...
in Science Curriculum Development) Washington: National Education
Association, (1964Y.
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the science profession informed, published a book, Theory, Into Action...

in Science Curriculum Development.. These two books can serve ns

guides to better goal development. It is also noted that teachers are

better able to accept new educational goals when there is a more even

distribution of involvement. It follows that these new goals are most

relevant when developed at the local level.

In applying the model to compare the two types of biological

science instruction, the following goals were established for

appraisal.

1. To acquire adequate facts and information

necessary for academic achievement.

2. To understand scientific enterprise and the

role of ::Aentists.

3. To understand the method and aims of science.

4. To develop problem-solving abilitiee.

5. To develop the process of inquiry.

6. To develop laboratory activities.

B. Evaluation of Established Program Goals

The devised model was used to develop and evaluate the goals

of biology for two biology courses to assist in making a curriculum -

decision. The study was delimited to twenty-two groups of approxi-

mately thirty students each, in the tenth grade at Baldwin High

School. The twenty-two biology classes consisted of twelve BSCS

biology classes and ten non-BSCS biology classes. BSCS biology is

11



a program which was developed by the Biological Science Curriculum

Study, and was conceived in terms of the inquiry method of learning,

in an attempt to meet the demands for a new biology during the 1960's.

The teachers who taught the non-BSCS biology used the 1960 edition of

Modern Biology, considered, in this study, to be traditional.

In evaluating program goals, nine measurement devices were

used. Five of these nine are student examinations or checklists:

(1) the Teat on Understanding Science, Form W, (2) the Co-operative

Biology Test, Form B, (3) the Otis Quick-Scoring Mental Ability Test,

Gamma, (Ii) the Biology Classroom Activity Checklist, and (5) the

Problem-Solving Ability Test. In addition to these formalized

instrumeats, the study included the collection of data for zlassroom

analysis, for lesson plan analysis, for inquiry analysis, for

teacher observation, and for laboratory analysis. It is necessary

that a close relationship exists between establishing goals and

evaluating these goals. Understanding this relationship does give

some assurance that staff members would become involved in research-

ing what they are teaching. Educational objectives as well as

overall goals of a program require careful study. The educational

system has grown substantially through experience, and as a result

of pressures to meet growing needs, did not become involved in careful

analysis and planning. This study was undertaken with the primary

purpose being to answer the unsolved question, How does a school

district make a curriculum-decision? The following summaries

assisted the researcher in answering that question:

12



(1) A study of the findings made possible by use

of the model verifies the rejection of the hypothesis

that there is no significant difference in the ability

of the tenth grade students to acquire biological facts

and information necessary for academic achievement.

TABLE 1

COMPARISON OF 00.0F MEAN SCORES FCR
BSCS AND NON..BSCS STUDENTS,
AFTER BIOLOGY INSTRUCTION

Group Total

BSCS
Non..Bscs

* 72.36
* 66.35

* A at" of 14.623 is significant beyond the 0.01 level.

The results of the data from Table 1 concerning achievement

of skills determined that the BSCS students illustrated

greater proficiency in achievement than the nonm.ESCS students.

In comparing mean scores on the Co..cp Test, the BSCS student

with a mean score of 72.36 and a mean score of 66,35 for the

nonpaISCS student was significant beyond 0.01, the level of

confidence for rejection. Hence, there is a reaffirmation

of the possible attainment of the first goal of biology as

summarized in Table 6.

13



(2) The hypothesis that there is no significant

difference in the understanding of scientific

enterprise and the role of scientists between tenth

grade biology students using non-BSCS program and

those using BSCS program, and the hypothesis that

there will be no significant difference in their

understanding of the methods and aims of science can

also be rejected. Support for rejecting these two

hypotheses of the second element of the problem is

evident in Table 2.

TABLE 2

COMPARISONS OF MEAN PRE-TOUS AND POST -TOUR SCORES
OF BSCS AND NON-BSCS STUDENTS

Student
Groups

BSCS
Non-BSCd

Pre -TOUS

Total

MINNI11/.11. 111114101.

"VI s 2.78

*P ;) 0.01

28.70
28.142

Post-TOUS
Total

* 30.59
* 29.06

In Table 2, it ic indicated that the BSCS students did

significantly better on the Test on Understanding Science

when the mean score of 30.59 for BSCS students was com-

pared to a mean of 29.06 for the non-BSCS students.

114



Because the established 0.01 level of confidence was

reached, the rejection is valid. These conclusions

are based on the results obtained from the Test on

Understanding Science, which, as described by the

authors, encompasses these categories.

(3) The informational data relevant to the per cent

of DSOS and non-PSCS students paseing each of the six

problems on the Problem-Solving Test is listed in Table 3.

TABLE 3

PER CENT OF SSW AND NON-BSCS STUMM IN EACH
SCORE GROUP PASSIM EACH OF THE SIX PROBLEMS

ON THE PROBLEM-SOLVING TEST

etinoweimmowwwwfths, eammiftwormo=emoina.orannormftwo

Problems
Correct

BS JS

Non -BSCS 24.6 141.2 25.4 7. 1.14

AIIIIINNIN11111111.4111141

(Per Cent Passing Problems)
0 1 2 3 4 5 6

20.0 37.1 28.2 11.6 2.8 .2 .0

.0 .0

,11Ift
This data substantiates the conclusion that the goal of .

problem-solving techniques is better accomplished by the

BSCS program. The CAi Square Analysis of the data was

significant at the acceptable level of confidence. The

reported findings reject the hypothesis that there is no

significant difference in the problem-solving ability of

BSCS and non-BSCS students. Based upon this conclusion,

a clearly discernible strength is evident in the BSCS program.

15



Apparently, the BSCS program is developing problem-

solving abilities.

(14) Inasmuch as the model includes implementation,

attention is directed to a question frequently asked

by many researchers: Were there, in reality, differences

in the classroom activities as presented by the BSCS and

non-BSCS teachers?

TABLE 4

SUMMARY OF BOAC FOR NON-BSCS AND BSCS GROUPS

_1010 r
Groups

Student Raw
Mean Score

-71,00,1.4.10104./

Teacher Raw
Mean Score S. D.

LAINP

BSCS
Non-BSCS

31.1 *
24.6 *

1011

39.3
33.0

,a1MMOOPOWINMNOINOV

4.3
5.5

* "t" 181

P > 0.001

It is noted in Table 4 that a BSCS student's mean score

of 31.1, when compared to a non-BSCS student's mean score

of 24.6, on the Biology Classroom Activity Checklist, was

significant at the acceptable level of confidence. One

can now characterize the typical BSCS classroom.

Characteristics referred to in the Biology Activity

Checklist include the following: (a) role of the

teacher in the classroom, (b) student classroom

16



participation, (c) use of textbook and reference

materials, (d) design and use of tests, (e) laboratory

preparation, (f) type of laboratory activities, and

(g) laboratory follow-up activities. These seven

areas describe classroom practices that contribute

positively toward the attainment of BSCS objectives,

and which analyze the role of the teacher and student

in each of the seven activities. In sum, therefore,

the BSCS students maintained that their classroom

activities were different than those of their class-

mates. This established fact rejects the hypothesis

that there is no significant difference in the class-

room activities between those tenth grade students

studying non-BSCS and those studying BSCS biology.

(5) Further evaluation of program implementation

indicates that differences in teacher presentation are

significant. The audio tapes of classroom verbal inter-

action, however, revealed that the teachers resembled

the prototype of a typical teacher in the area of

verbal responses. FUrther evidence of this relative

confidence was that the objective data recorded was

76.76 per cent for teacher output and 23.24 per cent

for pupil output (excluding other categories, such as

management). In spite of the fact that the teachers



dominated the classroom interaction, in most cases,

the nature of the pupil responses was different. When

the non-BSCS teacher called upon the non-BSCS student

to respond to a direct question asked by the teacher,

those questions were short, direct, and factual;

whereas, the BSCS teachers questions were in the form

of a problem. FUrther distinctions were noted in the

matrix in that the BSCS teachers developed in their

students a distinct confidence to question facts and

to seek explanations. In order to assimilate the

various data by contrasting the BSCS and non-BSCS

pupil responses, one can now determine that in the

lecture-recitation classroom, the BSCS material is

devel. -tng an inquiring student, one who questions

cenL;pts hat were not clearly understood. Data

obtained from the randomized ten minute tapes pro-

vided by this method can be analyzed in two ways:

in terms of the distribution of teacher and pupil

responses for each of the tapes; and in terms of

each type of pupil responses. Employing either

means, it would seem that, for the most part, BSCS

and non-BSCS teachers dominate the verbal interaction

of the classroom, and Baldwin High School teachers

are not completely developing the "inquiry approach,"

as defined in this study.

18



Hence, since the primary responsibility for

developing the "inquiry method" lies with the

teachers and is determined by employing formal

observation schedules such as Parakh's, Moser's,

and Foldgoiselsi, the hypothesis that there are no

differences in developing the process of inquiry

between those classes taught by non-BSCS teachers

and those tr,ught by BSCS teachers cannot be rejected.

Table 6, of the model, gives evidence to support

this conclusion.

(6) In reviewing the lesson plans submitted by

the BSCS and non-BSCS teachers, it was revealed

(1) that the six biology teachers in this study,

regardless of the program, taught directly from the

prepared textbook and (2) that the BSCS students

were exposed to laboratory work more frequently than

the non-BSCS students. To have students participate

in laboratory activities is one of the objectives of

BSCS biology, and is a stated goal in the model of

this study.

1
Additional material included in Appendix A of this paper.

19



TABLE 5

PERCENTAGE FREQUENCY OF LABORATORY EXPERIENCFS
AS REPORTED ON TEACHERS' LESSON PLANS

Teacher BSCS Per Cent Non-BSCS Per Cent

=041.

1
2

M.1111110.11D.RAMAININIMIMMAMaONONII

22.0

13.0
114.0

4* 9.2

5 22.0
6 21.0

Average per cent 19.5 11.6

41.1mmirowl

* Taught non -13SCS biology

Table 5 presents data relevant to the number of times

each teacher held formal laboratory sessions during

the school year. Table 5 shows that the BSCS student

spent about twice the time in laboratory activities as

did the non-BSCS student. More specifically, the BSCS

student spent 19.5 per cent of his time in laboratory

activities, whereas, the non-BSCS student etp,__ 11.6

per cent of his time in laboratory oriented activities.

Hence, if laboratory activities increase the breadth and

depth of a student's knowledge of science, and if this is

a stated goal of biology, it would seem that one can

reject the hypothesis that there is no difference

20



between those tenth grade students studying non -BJCS

and BSCS biology in their laboratory activities.

A concluding statement by Yager, Engen, and Snider
1

,

suggesting that the laboratory approach has no measurable

advantage over other modes of instruction other than in

the development of laboratory skills has prompted this

researcher not to make any other specific conclusions

from the data.

C. Fulfillment of Goals

Table 6 places special emphasis on comparing the BSCS and non-

BSCS approaches to teaching biology in terms of goal satisfaction.

It reveals that the BSCS biology comes closer to fulfilling these

goals than the non-BSCS biology. Neither of the programs as taught

in Baldwin High School qualifies for a positive reaction on the

development of the process of inquiry. However, the facts from

Table 6 of the model favor the BSCS curriculum materials. Inas-

much as the detailed study of this model indicated the better

curriculum choice to be the BSCS program (in terms of total goals),

the researcher recommends that district monies be spent on this

program.

1Robert E. Yager, Harold B. Engen, and Bill C. F. Snider,
"Sffects of the Laboratory and Demonstration Methods upon the
Outcomes of Instruction in Secondary Biology," Journal of peeeaFch
in Science Teachinc, Vol. 6, (1969), P. 85.
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TABLE 6

SUMMARY OF EVALUATIVE ASPECTS OF THE BSCS AND NON-BSCS
PROGRAM, IN TERMS OF GOALS FOR BIOLOGY

Goals of Biology

1101.1.11,

BSCS Non-BSCS
Program Program

Biological Pots and Information
Understanding Scientific Enterprises

and Scientists
Understanding the Method and Aims

of Science
Problem-Solving Techniques
Developing the ?mess of Inquiry
Laboratory Activities

(+) Favorable aspects ( -) Unfavorable aspects

22



APPENILLI A

In evaluating classroom learning environment, the researcher

used the Paralchl system, tho Feldgoise2 system, and the Hosed Six

Set System of verbal interaction analysis.

The first technique used was devised by Jal S. Parakh.

Briefly, this system includes a coding procedure which yields a

number of interaction matrices for each teacher. Figure 1 explains

how the modified Parakh's matrix was set up by Feldgoise. She divided

the matrix into quadrants in order to study the classroom verbal inter-

action of recorded events. Quadrant A represents all the teacher to

teacher interaction (T--T). Quadrant B represents all the pupil to

teacher sequential events (P--T). The area labelled C represents all

the teacher to pupil chain of events (T--P). Quadrant D represents

all pupil to pupil events (P--P). Any ether events not readily

classified under the modified chart were not recorded. The quadrant

labelled D was categorised by Feldgoise as the area describing

inquiry.

1Jal S. Parakh, Teacher-Pupil Interaction in Pioloxy, Classes,
(Chicago, Illinois, 1967).

2
Roberta L. Feldgoise, Interaotion Lo Describe Pupil

and Teacher Behavior in the Science Classrocn," (unpublished paper,
University of Pittsburgh, 1968).

3
0eno W. Moser and Roberta Feldgoise, "Use of Interaction

Analysis to Increase the Use of the Inquiry Approach in the Teaching
of Science," Science Project Center, Baldwin-Whitehall school District,
ESEA Title III, (April, 1968).

23



FIGURE 1

INTERACTION MATRIX FOR TEACHER
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The third technique, which was developed by Moser, was called

tho Six Set System of Interaction Analysis. Although it utilises the

Parakhls categories, the difference is that Moser offers a simpler

system which measurer the generation of information fonnd in the

olaseromi, the teacher, and the pupils. A description of the system

followst

The Six Set System of Interaction Analysis is a system
that differentiates only in two forms, the type of input
or output is either the teacher or the students. The
techniques involve the labelling of each of the output
sources as they sequentially occur in a clastro,m lesson.
The lobels are then arranged in arrays or sets of six
outputs. For eumple, a set could reach T, T) P, T, P.
This reans that the teacher was an output generator WO-
thirds of the time and one-third of the time was a pupil
output mode.



There are seven ratio sets which can be identified
in the Six Set System. The seven sets are 610 5111 4:2,
3:3, 214, 115, and 0:6. The ratio 6:0, 5:1, and 4:2
means that the teacher dominated the output actions.
The pupil dominated in the ratios of 234, 115, and 0:6.

Figure 2 shows areas of teaching modes. These are
hypothesized as interpretation areas, describing pro-
portions of a learning environment spent in a particular
teaching mode. There are essentially three teaching
modes: lecture, lecture-recitation, and inquiry.'

FIGURE 2

SIX SET SYSTEM MATRIX, INTERPRETATION OF AREAS

610

5:1

1412

36

214

1:5

0:6

610 5:1 412 313

410111/11=MIN11114IMMIMIIMM

2:4 1:5 0:6

6:0`_`L
E

313

Analysis procedure of the verbal clam:row interaction was

accomplished by taking at random a selection of t4n minutes of tape

from those made by each teacher.

.0.111111.

la k1.1 Moser and Feldgoise, p. 26.
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Table 1 compares the type of rupil responses for BSCS and non

BSCS students. The matrix revealed some differences that exist be-

tween the two classroom environments. The BSCS teachers have developed

in their students a particular confidence to questiou fasts (24.7 per

cent) and to seek explanations (19.0 per cent). The responses in-

dicated by PQ ipupil questions) were basically deeigne4 to challenge

authority. Ay doing so, the BSCS material is thought to be developing

an inquiring student, one who seeks more explanation about scientific

phenomena.

Moser and Feldgoise have defined inquiry in terms of pupil

verbal interaotion. Table 1 fails to indicate this trend for BSCS

and non-BSCS olassroem environment. This factor is shown by the

low percentage of pupil outputs (PRX, PSX, PVX). The chart does

reflect that problem-solving for the BSCS is more widely distributed

with an 0.9 per cent for PR, 2.8 per cent for PS, and 0.9 per cent

for PV. This indicates a variety of student responses. The non-

BS% problem-solving percentages of four per cent reflects a forced

problem-solving technique.

The total from "able 1 suggests that BSCS students participate

and co-operate as c,-,-workers towards the mastery of fundamental

academic skills as revealed in oral participation. This is evident

when one compares pupil self-initiated statements (PS) 19.8 per cent

for BSCS students with pupil self-initiated statements 8.0 per cent

for non-BSCS student statements. The self-initiating statements

describe that the student made verbal actions were not solicited by

26



the teacher. Moser1 has conjectured that student self-initiated

events are interpreted as inquiry. Mascolo
2

in his study concluded

that the very nature of the BSCS biology course may develop effec-

tive inquiry skills. From the evidence, it can be viewed that BSCS

biology, as measured by verbal interaction analysis, appears to have

initiated the process of developing some inquiry for the BSCS students.

Mile changes such as these are suggestive, further studies should be

accomplished to test this hypothesis. Further conclusions are noted

concerning the totals for pupils who volunteer (PV). These favor the

non-BSCS students. Volunteerirg was in the form of a response to a

epeoifio question asked by the teacher. Again, the desired outcome

of stimulating students to ask questions (PQ) overwhelmingly favors

the BSCS students.

The Six Set System of Interaction Analysis constituted the

third method used to investigate the verbal classroom environment.

The results from the data obtained an added strength to the con-

olusion that neither BSCS nor non-BS07 teachers favored or developed

the inquiry approach. As previously stated, the area designated by

0t6 and 1o5 ratios categorised the inquiry mode of teaching. Figure

3 describes the interaction matrices for the six biology teachers in

this study. Interpretation of similar tables revealed a pattern

'Ibid., Moser and Feldgoise, p. 26.

2
Richard Metcolo, "Performance in Conceptualisingo Relation-

ship between Conceptual Framework and Skills of Inquiry," 'Journal of
Pesearch, kSoience Teaching, Vol. 6, (1969), p. 34.
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which identified at least two teaching modes. One dominated by

teacher output, and the other by lecture to lecture-recitation.

TABLE 1

THE NATURE OF BSCS AND NON-BSCS
STUDENT OUTPUTS, PERCENTAGES

PR PQ PR
NON-BSCS

PQPS PV PS PV

Definition 7.6 6.7 0.9 6.7 8.0 0.0 0.0 0.0
Fact 12.3 9.4 4.7 24.7 48.0 4.0 20.0 0.0
Explanation 1.9 0.9 0.0 19.0 8.0 0.0 0.0 0.0
Values 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nature of

Science 0.0 0.0 0.0 0.0 0.0 4.0 4.0 0.0
Problem-

Solving 0.9 2.8 0.9 0.0 4.0 0.0 0.0 0.0
Lack of

Knowledge 0.0 0.0 0.0 O.() r,n 0.0 0.0 9.0

Totals 22.7 19.8 6.5 50.4 68.0 8.0 2l.0 0.0

r

Based upon the data, the following conclusions were partic-

ularly significant:

a. A majority of the six biology teachers (WS and
non-BSCS) rate high in the 6s0 and 5s1 areas, on the Six
Set System Analysis. These areas identify the teachers
as functioning as lecturers.

b. Ay contrast, BRCS teachers 1 and 5 are beginning
to permit students to respond more frequently in class,
a type of inquiry.

0. 4:r contrast, it can be noted that DSOS teachers
2 and 6 are more traditional than progressive, hence
lacking in using the inquiry method.
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d. It is evident that the non-BSCS teachers 3 and h
are teaching by traditional metIods, utilising the
leoture approach.

FIGURE 3

SAMPLE SIX SET SYSTEM ANALYSIS
FOR TEACHER 1 (BSCS)

610 5t1 4:2 3:3 2:4 1:5 016

6:0 2 3

5t1 1 3 1

1412 2 2 1

3:3 1 1 1

2:h 1

115

0:6

N 1114

SAMPLE SIX SET SYSTEM ANALYSIS
FOR TEACHER 2 (BUS)

AIM

610 5:1 4e2 3t3 2t4 1:5 016

610 1 14 1

5o1 3 1 2 2

412 '1

3 :3 2

214

16
0:6

N 1114

Dr. John A. Bartos, Baldwin Niel School) Pittsburgh, Pe., 15236.
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