
(s; . Copyright by. 

'-VIRGIL LEE .ACKERSON· 

,-~-, 
:1971! 



AN INVESTIGATION INTO THE RELATIONSHIP BETWEEN 

ORGANIZATIONAL CLIMATE AND THE BIOLOGY 

STUDENTS' PERCEPTION OF PRESENT 

BIOLOGY PRACTICES 

By 

VIRGIL LEE ACKERSON 
« 

Bachelor of Science 
Oklahoma State University 

Stillwater, Oklahoma 
1964 

Master of Science 
Oklahoma State University 

Stillwater, Oklahoma 
1968 

Submitted to the Faculty of the Graduate College 
of th~ Oklahoma State University 

in partial fulfillment of the requirements 
for the Degree of 

DOCTOR OF EDUCATION 
July, 1970 



.i 

AN INVESTIGATION INTO THE RELATIONSHIP BETWEEN 

ORGANIZATIONAL CLIMA.l'E AND THE · BIOLOGY 

STUDENTS' PERCEPTION OF PRESENT 

BIOLOGY PRACTICES 

Thesis Approved': 

769782. 

-ii. 



ACKNOWLEDGMENTS 

The author wishes to express his thanks and appreciation to the 

many people who helped him throughout the conduct of this study. Ap

preciation is expressed to Dr. Kenneth Wiggins who served as chairman 

of his advisory committee and who has given many words of encouragement 

in times of need. To the other committee members, Dr. L. Herbert 

Burneau, Dr . Henry P. Johnston, and Dr . Thomas Johnsten, appreciation 

is expressed for their encouragement and guidance . 

An appreciative thank you is extended to all the superintendents, 

principals, teachers, and students who gave of their precious time to 

fill out the author's questionnaires. 

Gratitude is also expressed to Stephen Hensley, Terry McNeill, 

anq Wilford Lee who in many ways helped the author in times of need. 

And finally to the writer's wife, Jean Ann, whose devotion and 

patience throughout the past four years and especially the past year 

has been untiring. 

iii 



PREFACE 

In the preliminaty stage~ of this thesis the author worked in con

junction with three other graduate students. In many;ways _this thesis 

is really one'part of a four part study of the biology curriculum 

factors. For further reference the reader should delve into the, three 

studies listed below, All will be available at the Ok~ahoma State 

University Library in the near future. 

Stephen Hensley is .conducting a study into the leader behavior of 

the prin~ipal and the biology,teach,er and its affect on the _biology 

classroom,and the laboratory,practices. 

Terry McNeill is conducting a study into the attitudes.of the 

oiology,teacher ar:id its affect on the biology classroom.and laboratory 

practices in_the school.· 

Wi~ford Lee is conducting a study into the leader behavior of the, 

high school principal ,;ind hi~ affects on the att;itudes of the biology 

teacher of tbe school. 
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CHAPTER I 

THE NtTURE OF !HE PROBLEM 

Introduction 

The purpose of this study is to report the results of an investi

gation into the affect of authenticity (or openness) of the school 

climate on the biological curriculum practices as perceived by male and 

female high school biology students. All schools seem to have a p~r

sonality or climate which is imparted by the leader (principal) and the 

followers (the teachers) interacting with each other. For example, in 

one school one may encounter an energetic, lively organization which is 

apparently achieving its goals but at the same time providing social 

needs satisfaction. In another high school one may find the exact 

opposite in that the morale, is low and the organization is stagnant, 

The source or cause of the apparent climate of a high school is very 

difficult to pinpoint because of the inte~action of so many compounding 

variables. 

The Organizational Climate DescriEtion Questionnaire (25) was de

veloped by Halpin and Croft to identify the climate of individual 

schools. This is achieved by the assessment of principal-teacher inter

actions and teacher-teacher interactions on eight dimensions. The 

following study is focused on the climate of the school and its affect 

on the biology curriculum practices. 

1 
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Significance of the Study 

There is a great need for statistical research on factors in the 

high school that may have some affect on the biology curriculum. Much 

concern has been expressed dealing with the science curriculum since 

1955. One example is the Biological Science Curriculum Study (BSCS) 

(10) of the American Institute of Biological Sciences. In the develop

ment of the project Hurd (33) was asked to write a background study of 

biology in the United States. His book presents an exhaustive review 

of historical data including some achievement and learning studies. 

Using Hurd's commentary on biology as a basis, the BSCS proc;eeded on 

their project. Many of the factors.in the school environment were not. 

included. in the review. It: is hoped that this study will lead to a 

better understanding of the relationship between organizational climate 

and biology curriculum practices as perceived by the high school stu~ 

dents. 

Definition of Terms 

Organizational Climate (23) -- the organizational personality that 

a school exhibits. Metaphorically, "personality" is to the individual 

what "climate" is to the organization. The school may be c;:lassified in 

any of six organizational climates ranging from the "open" climate to 

the "closed 11 climate. 

Open Climate (23) -- the profile for the open climate describes a 

school situation where the teachers work well together without bicker.

ing and griping. The school is an energetic, lively organization which 

is moving toward its goals, but which is also providing satisfaction 

for the individuals social needs. Leadership acts emerge easily and 
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appropriately as they are required. The group is not preoccupied ex-

elusively with either task achievement or socia:J._-needs satisfaction but 

both ~re· in balance. The behavior of the teachers and the principal 

is genuine, or "authentic." 

Closed Climate (23) -- the profile for the closed climate describes 

a school situation where there is nothing going on. aGhievement-wise. 

So~e attempts are being made to move the organization, but they are met 

with apathy; they are not taken seriously by the group members. Simply 

stated, morale is low, and the organization seems to be stagnant. The 

behavior of the teacher$ and the principal is "inauthentic." 

The Subtests -- the questiqnnatre is composed of sixty-four state-

ments.which describe or outline the behavior of the school.in eight 

areas. These are described below with the first four pertaining to the 

teacher and the last four pertaining to the principal .. 

Disengagement indicates that the teachers do not work well 
together, They pull in different directions with respect 
to the task; they gripe and bicker among themselves. 

Hindrance refers to the teacher's feeling that the princi.,
pal burdens them with routine duties, committee demands, 
and other requirements which the teachers construe as 
unnecessary busy work, 

Esprit refers to "morale," The teachers feel that their 
sod.kl needs are being satisfied., and that they are, at 
the same time, ·enjoying a sense of accomplishment in their 
job. 

Intimacy refers to the teachers' enjoyment 9f friendly 
social relations with each other. 

Aloofness refers to behavio~ by the principal which is 
characterized as formal and impersonal. He "goes by the 
book" and prefers t.o be guided by the rules and policies 
rather than to aeal with the teachers in an informal, 
face-to-face situation. 



Production Emphasis refers to behavior by the principal 
which is characterized by Glose supervision of the staff; 
He is highly directive and t:ask-oriented. 

Thrust refers to be.havior marked not. by close supervision 
of the tec;1.chers, but by the principc;1.l's attempt.to motivate 
the teachers through the example which he personally sets. 
He does not ask the teachers to give of themselves any-
thing more than he willingly gives of himself; his behavior, 
though starkly task-oriented, is nonetheless viewed favorably 
by the teachers. 

Considerc;1.tion refers to behavior by the principal which is 
characterized by an inclination to treat the teachers 
"humanly," to try to do a little something extra for them 
in human terms. (24) 
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Male High School Biology Stud;ents -- will include all male students 

attending biology classes taught.in the sample high schools. 

Female High School Biology Students -- will include all female 

students attending biology classes in the sample high schools. 

High School Biology -- a course indicated by the school descrip-

tions to be a one-year course in biology including laboratory. This is 

usually the course taken to sc;1.tisfy the one unit of credit of labor-

atory science for t4e high school diploma. 

Biological Curriculum Practices -- will include all activities 

used in conjunction with the curriculum content in the biology class-

room and laboratory. For specific examples see Appendix A. 

Statement of the Problem 

The following problem has.been identified for further study: Is 

there a relationship between male c;1.nd female high school biology stu-

dents' perceptions of present biology curriculum practices and the 

organizc:1tional climate of their school?. Several studies in the pai:;t 

few years have upheld the validity (2,62) of the Organizational Climate 

Description Questionnaire in identifying the cli~ate of high schools, 



The affect that the climate may have upon.the curriculum practices of 

the school as yet has not been the subject of a study. One variable, 

the organizational climate of the school, may have a relationship with 

the perceptions,of biology curriculum practices present within the 

school. 

Assumptions· 
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The following assumptions will be made during the conduct of the. 

study: 1) That.the responses of the students to the Biology Laboratory 

Activities Checklist accurately reflect their perceptions of present 

laboratory practices within their school, 2) That the responses of the. 

students.to the Biology Classroom Activities Checklist accurately re~ 

fleet their perceptions of present classroom,practices within their 

school, and 3) That the responses to the. OCDQ by the teachers anc;l the 

principal of each school accurately reflects the organizational.climate 

of the school·in question. 

Statement of the Hypotheses 

The hypotheses to be investigated in this study are: 

H1 There bn9 significant relationship between male and female 

high school·· biology students' perceptions of biology laboratory, prac

tices· in. open climate schools anc;l male q.nd female·high school biology 

students' perceptions of biology.l<;Lboratory·practices in closed climate 

schools. 

Hla There is.no significant relationship between female high 

school ,biolqgy students' perceptions of biology laboratory practices .. 

in.open cl:f_mate schools and female high school biology·students' 
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perceptions of biology laboratory practic~s in closed climate schools~ 

Hlb. There is no significant relationship between male high school 

biology.students' perceptions of biology laboratory practices in open 

climate schools and male high school biology students' perceptions of· 

biology lal>ora.tory practices in closed climate schools: 

Hlc There is no significant·relationship between male high school 

biology students' perceptions of biology laboratory practices and 

female high school qiology students' perceptions of biology laboratory 

practices.in the closed climate schools. 

Hld There is nQ significant relationship between male high school, 

biology studen.ts' perceptions of biology laboratory· practices and fema:t,e 

high .school'biology students' perceptions of biology laboratory prac

tices in the open climate sc;hools. 

H2 There is no significant relationship between male and female 

high school biology students' perceptions of biology classroom prac

tices in the open climate schools and male and female high school 

biology students' perceptions of the biology classroom practices in the 

closed climate schools, 

H2a There is no significant relationship between.female high 

school.biology students' .perceptions of biology classroom practices in 

the open climate schools and female high school biology students' per

ceptions,of biology classroom practices in the closed climate schools. 

H21> There is no significant relationship between male high school 

biology students' perceptions of biology classroom practices in the 

open climate schools and male high school biology students' perceptions 

of biology classroom practices in the closed climate schools. 
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H2c There.is no significant relationship between male high school 

biology students' perceptions of biology classroom practices and female 

high school biology students' perceptions of biology classroom practices 

in the open climate schools. 

H2d There is no significant relationship between male high school 

biology students' perceptions of biology classroom practices and female 

high school biology students' perceptions of biology classroom prac

t:i,.ces ·.in· the closed climate schools. 

Limitations of the Study 

This study will be concerned with the relationship of two vari

ables, the organizational climate and the biology classroom and labor

atory practices present within the school~ Because of the evidence in 

earlier studies that males show differing scientific interests and at

titudes than do females, the sex of the students will be controlled. 

Because of the limitations of the size of the faculty in the schools 

studied the sex of the teachers and principals will not be controlled. 

The findings of this study should be .limited to the pop1,1lation from 

which the sample was t1:1ken. 



CHAPTER II 

A SELECTED REVIEW OF LITERATURE. 

Introduction 

There are many $tudies dealing with biology obj ectiv~s, cours.e 

content, textbooka, learning, achievement gains, ancl. instructio.nal re-,. 

sources. However, no study has been located that deals with the authen-

ticity of t.he relationship between professionals in the school (open-

ness of the school) and the biology classroom and laboratory practices. 

Several studies do indicate .that the revisions of biology from 1890-

1960 were i;imply a reordering of the course content (33). After a 

review of the development of the learning of biology from 1890-1%0 

Hurd conclqded: 

1) Methods which most actively involve the learner appear 
to be the most effective for the acquisition and 1'.'eten
tion of learning. 

2) The logical organization of biology courses in terms of 
the historical development of its conclusions does not 
seem to result in the most effective learning. 

3) The permanence of student learning in biology courses 
is dependent to some degree upon .the eJCtemt to which he 
is aqle to conceptualize his knowledge. · (33) 

This review of literature is dividecl. into three parts as follows: 

1) development of high school biology curriculum in historical perspec-

tive, 2) literature rela.ted to the organizational climate, .and 3) a 

rational dealing with the authentic;i.ty dimension of the school sitJla-

tion. The chapter will conclude with a general summary. 

8 
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Development of High School Biology Curriculum in 

Historical ?erspective 

A look at the history of the biology curriculum will reveal the 

evolution of thought on what function the laboratory should perform for 

the .student and what should constitute biology practices. Accorcling 

to Hurd (33), 

Although a few high school courses were taught under the title 
of biology before 1900 they were not organized around a bio
logical theme nor did they present an integrated "picture" of 
the biological sciences. 

The laboratory prior to this century came from psychological theory of 

mental discipline. Any kind of activity was justified as long as it 

was.demanding and difficult. 

In .1905 the Biology Committee of the Central Association of Science 

and Mathematics Teachers (65) recommended that a full year of botany or 

zoology be offered rather than a half year of each. In 1909 the High 

School Teachers Association of Ne~ York City (44) issued a report 

entitled "The Practical Use of Biology . ." In this report the associa-

tion suggested 1) an economic phase, 2) a health phase, 3) a cultural 

phase, and 4) a disciplinary phase. 

The Amer:i,.can Society of Zoologists (9) stressed the .need for lab-

oratory facilities and a good .textbook. Two-thirds of the course 

should be spent in laboratory work making detailed drawings in a note-

book to be handed in and one-third should be spent on subject matter 

textbook work. No mention was made of the teaching approach to be used. 

By 1910 the general course of biology enrolled only 1.1% ©f the 

high school population. (33) The course labelled biology was essen-. 

tially three separate sub-courses: botany, zoology, and human 



10 

physiology. However, the aeparate courses of botany, zoology, and 

physiology, were beginning to fall in enrollment and a changing science 

curriculum was needed which, as a survey (82) showed, was a course that 

is adapted to the majority of the pupils. 

The Central Association of Science and Mathematics Teachers (15) 

attempted to develop a changing curricula by defining the purposes and 

the course of study through four years of high school. 

By 1913 the Committee on Natural Sciences (57) defined objectives 

(1) and rendered several suggestions (2) as follows: 

1. To t.rain the pupil in observation and reasoning, 
2. Laboratory work should be better structured with less 

attention.to useless. drawings, detailed microscopic. 
work and complicated experimentation; the emphasis 
should be upon the acquisition of knowledge first 
ha.nd, . 

A year later the same committee revised their statement on the biology 

curriculum. An example follows: 

Biology should give pupils some training in careful ob.ser--: 
vation, .in forming logical conc],.usions, in solving problems 
and in carrying out projects. (58) 

In 1917 Twiss (87) emphasized strongly the importance of the prob-

lem solving function of the science lahoratoryt· A few years later 

Hunter reiterated: 

The laboratory should be a place where teachers and pupils 
togethei:: ask questions of nature, ••• The laboratory 
should be a place where pupi],.s get a first-hand experience 
with materials that may or may not be new to them, but which 
are used with one end in view, the answering of a questiqn 
wh:1,ch can only be .answered by contact with natural objects. 
(32) . 

The period after 1920 was a:time of reorganization of the biology 

curriculum inan attempt to implement the educational theory ,developed 

earlier. S,everal groups in:several regions (State of Illinois; Cleve-

land, University of Chicago and others) reported on new curricula beins 
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used or suggestions for new biology courses. A general summary of the 

era is presented by Hurd: 

The. movement to humanize the study of biology, which had 
been gaining momentum for several decacles, was by now a gen
erally accepted point of view for c~rriculum makers. (33) 

From 1930 to 1950 the biology curricula and particularly the labor-

atory practices as practicecl by scie"Qce teachers and their students 

were criticized by many people~ One example of such .criticism was, 

leveled by Hunter (3i) in his science teaching manual when he discussed 
/! 

what he called "Mtsuse of the ,Laboratory." ·. Also, curriculum groUJ?S of 

.the era were more i~fluenced by the contemporary American scene and the 

growing importance of science and technology,than were the committees 

in previous decades. (33) The direction of the developments in bio-

logy turned the emphasis to young people and the meeting of their needs 

and.problems. In 1947 the Forty-sixth Yearbook of the National Soc:f.ety 
. - ,-----. 

for the Study.of Education restated the educational emphasis of science 

in the .school and the life of the pupil: 

Problem-solving activities. are an integral part of science 
teaching and learning .and the science laborato:ty is a natura],. 
place for pupils to engage in these activities. (74) 

Again in the 1950's the science curricula came under attac~. 

First, Richardson (67) stated that he implored the use of the labor-

atory. for only illustration or verification. · In the same year Burnett 

commented that""' •• conventional laboratories are not really labor-

atories at all." (14) Finally the Joint Commission on the Education 

of Teachers of Science and Mathematics criticized laboratory work thus: 

Laboratory,work, which should "form the core.of instructional 
programs if a spirit of inquiry 'and critical analysis.is to 
prevail, is too often used only as a form of visual education 
rather than as a means of investigation. (36) 

. ' 
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At the beginning of tHe 1960's the·term most frequently appliecj. to 

the emphasis on problem-solving was. "inquiry'' or "science as process." 

Hurd (34) pointec). out that "the goals for science teaching are·described 

as an understanding of the nature of science, its modes of inquiry and 

conceptual inventions." Glass (21) emphasized the case for the rise of 

t~e inquiry approach in the.laboratory; 

Our.task is not: simply to teach a lot of scientific facts 
..• but it is far more important that the.learner com
prehend the true nature of the process by which knowledge 
about.matter and energy increases ••• 

Scqwab's (73) Inglis Lecture at Harvard in 1961 outlines two major 

functions.of the science.laboratorr: "To provide a tangible experience 

of some of the problems dealt: with and of the difficulty of acquiring 

data'' and "to provide occasions for and invitations to the conduct of 

miniature but exemplary programs of inquiry." 

In summary, since 1900 there have,been theorists suggesting the 

problem-solving process or the inquiry approach be used in the science 

laboratories of the schools. During thts same period there have been 

workers -criticizing the use. of th,e laboratory, for other purposes. Dur-

ing the late 1950's and early 1960's many new curriculum projects were 

introduced that attempted to solve this criticism by produ~ing materiais 

which lend themselves to the inquiry teaching method. 

In the period from 1955 to 1970 the public school curriculum was 

in a constant state· of revision. In partict.Jlar the s,cience and ma the-

matics areas were placed under scrutiny during this period. Physical 

science studies introduced were the Chemica,1. ~ducatio:n, Materials Study 

(CHEMS) and the Chemical Bond Approach (CBA) for the chemistry area; 

I 
Physical.Science Study Curriculum (PSSC) for the physics area; and the 

Earth.Science Curriculum Project.for the earth science area. In the 
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biological science area the Biological S'ciences Curriculum Study (BSCS) 

introduced three separate versions. In addition, .the BSCS has produced 

a remedial version, an advanced version, numerous laboratory blocks and 

other related materials. 

All of these new materials have updated the content from the tra-

ditional text to an inquiry oriented approach based upon the laboratory. 

Arnold Grohman and William Mayer in the foreword of the 2nd edition of 

the BSCS Green Version described the new laboratory oriented project: 

"The materials were structured around a series of major theses: Sf::ience 

as investigation and inquiry. " (52) In the foreword the CH~S 

Committee characterizes the intent of the curriculum project.: 

Th~ title, Chemistry--AnExperimental Science, states the 
theme of this one year course • • • He.3:vy reliance is placed 
upon laboratory work so that chemical principles can be·drawn 
directly from student experience, (60) 

An analysis of the,other curriculum studies reveal similar stated goals 

for each particular curriculum study, (39) 

In the research of the curriculum projects, there have been many 

evaluation studies conducted. Ma~y·reports have been published dealing 

with achievement gains and sexual differences. Though results indi-

cated no significant differences, the directions of the differences are 

consistent in the literature, (41,53) Other research studies have 

been concerned with the attitudes of biology teachers using BSCS mate-

rialso Several reports dealt with the use~ efficiency and achieve-

ment gains using laboratory blocks and BSCS laboratory exercises. (5, 

79,42,35) 

Taking a closer look.at sex differences and achievement, it has 

been well-documented that girls do better in school than boys do, at· 

least so far as teacher~rated achievement is concerned, (55) 
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On standardized educatiQnal achievement tests se:ic differences are 

small but their directions are consistent from one study to another, 

Girls typically excel in English, spelling, and writing; boys excel in 

mathematical reasoning, history, geography, and science. (84) Lance 

(41) in a comparison of gain in achievement made by students in BSCS 

biology and students of a conventional course in biology found that 

"for both the BSCS·and 'traditional' groups, boys out-performed girls." 

Moore (53), in evaluating the effectiveness of BSCS biology to high 

ability ninth grade students, found "in all sub-groups in all tests the 

boys out-scored the girls." 

While there are science achievement qifferences between the sexes, 

there are also motivational·differences. Differences in interests 

appear at all ages, males are.more interested in adventurous, mechan-

ical, scientific, and leadership activities; females in artistic, 

musical, literary, clerical, and social science activities. (81,85) 

Horner discusses the.female vs male competition for science oriented 

achievement: 

A large number of the men did far better when they were 
in competition than when they worked alone. For the 
women the reverse was true, Fewer than one-third of the 
women, but more than two-thirds of the men, got signif
icantly higher scores in competition, (30) 

"Cooley and Reed , . , echo the findings of earlier studies that girls 

have markedly lower science interests." (77) In summary, motivational 

and achievement differences.between the sexes may affect the student's 

perceptions of the biological curriculuw practice~. 

In the review to biological. liter.ature an. attempt was made 1) to 

give a,historical review of biology, ·2) to give some of the educational 

theory.behind the developments from 1900 to the present, and 3) to 
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present .. some research data on biology cun;iculum. These points will 

be combined with the organizational climate literature in the rationale 

at the end of Chapter II. 

Organizational Climate·Studie13 

Since the conception of the Organizational Climate Description. 

Questionnaire (25) in 1963 by Halpin and Croft, there have been numer

ous studies dealing with various aspects of the school and the school 

cl;i.mate. Several studies were conducted from a macro-viewpoint compar

ing complete schools with other schools. Tanner (83) conducted an in

vestigation into the relationship between social behaviors and the 

school c;:limate. He found no relationship between climate and the 

problem-solving modes.of cooperativeness, competitiveness, and aggres

siveness. Social insight correlated positively with open climates in 

elementary and junior high schqols and negatively with senior high 

schools. However, teachers tended to rate elementary schools as more 

open, junior high schools as familiar, and senior high schools as more 

c],osed. 

Richens (68) co~pared the organizational climates of urban and 

suburban high schools in a study in 1967. He compared thirty urban and 

thirty-three suburban high schools located in Detroit and the Twin 

Cities of St. Paul-Minneapolis, There was no significant relationship 

between.the staff-perceived·climate and the location of the high school· 

in either·urban or suburban ~etting. 

Gentry and Kenney (20) and a student of Gentry's, James Hinson (29) 

compared Negro and Whit.e schools of a. large urban school system. There 

was evidence that Negro,schools are seen as e:ichibit;i.ri,g primarily a 
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paternalistic or closed climate and white schools as primarily a 

paternalistic or open climate. They described Negro faculties as having 

low morale and being highly disengaged, and the principal emphasizing 

production with a modest degree of co_nsideration. Whit_e fac;:ulties were 

described as having high morale and the principal as being hard working 
,-

and considerate. The leadership ip Negro sc~ools primarily stems from 

the principal compared to the leadership in white schools arising out 

of the principal and teachers alike. 

Looking within the school a.number of studies have dealt with the 

climate·effects on pupil achievement and other variables. Millar (51) 

conducted a study-_ in the Edmonton, Alberta, schools dealing with clim-

ate effects on achievement. He cc;mcl"µded that the global. concept of 

climate had no di~ect relationsh;t.p to student achievement but the sub-

te~t, Intimacy, correlated positively with achievement (r=·.29). Using 

another sample of eight urban schools Millar was able to find correla-

tions,for both l1'timacy (r=.804) and Aloofness (r=-.827) with pupil 

achievement. 

Feldvebel (19) directed a study dealing with the same subject: 

climate versus achievement. He also concluded that_there was no rel.a-

tionship between the global concept of organizational climate and stu-

dent achievement. He ,found a.correlation between the subtests Consider-

ation (r=.39) and Production Emphasis (r=.399). 

Three years later Pumphrey (55) investigated the relationship 

between organizational c;:limate and selected variables associated with 

pupils. He was not able to show a relationship between climate and 

four student va~iables; 1) achievement, 2) pupil self-concept, 3) 

class.room behavior, and 4) pupil absence or tarqiness. Pumphrey' s 



conclusion seems to add validity to Millar's and Feldvebel's earlier 

findings. He concluded: 

The study did not find empirical evidence'.to support t;he 
assumption that pupils •• ·• benefitted more from one. 
organizational climatt? than from another. (55) 

Sommerville (78) conducted a study where the primary purpose of 

the study was to investigate the relationship between school climate 
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and the students' self-concepts, levels of aspirations, attitudes, and 

opinions about school. Sommerville concluded in his abstract: 

• it was concluded that the measured stucl.ent variables 
are not,significantly related to the relative degree of 
openness of the school climate in high socioeconomic schools, 
However, the school related self-concept is related to the. 
degree of openness of th.e climate when both the Esprit of 
the teachers and Thrust.of the principal are high. Students 
in low socioeconomic.schools with relatively open climates 
have significantly higher personal-social self-concepts, 
,levels of aspiration, attitudes. and opinions about school 
than those.in relatively closed climates. High socioeconomic 
schools have a.significantly greater proportion of relatively 
open climates than low socioeconomic scho'.ols. (78) 

Appleberry (3) conducted a study into the relationship between 

organizational climate and the pupil control orientation of the school~ 

Schools with more·open climates were significantly more humanistic in 

their pupil control ideology.than schools with more closed climates. 

Teachers, but not principals, (in more open schools) were significantly 

more humanistic in their pupil control ideology than teachers serving 

in more closed schools. 

Many other studies dealt with .the main determiners of the organ~ 

izational climate, the faculty: the teachers and the principal. Two 

such areas are the size of the school and the informal subgroups 

effects. McLeod (49) found that the smaller the school~ the more open 

the climate; the larger the school, .the more closed the climate. 

Anderson. 0,) condu~ted a study dealing with differences.in perception 
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of climate between.members of the same subgroup, composite perception 

of subgroups within the same school, and between school differences of 

comparable subgroups in perception of climate. He found no significant 

rela.~nship when the climate of the schools was the main determiner. 

However, when differences in subtests were used, the Thrust and Esprit 

dimensions were statistically significant when subgroups of the same 

school were compared. No relationship was found on the between school 

differences but the presence of the principal did have a constant 

discernible affect op perception,i\ 

Heller (27) also investigated the informal structure in the organ-

izational climate of schools, He cqncluded that the informal structure 

can detract from or contribute to the attainment of formal organiza-

tional goals, The total membership of the formal organization and th.e 

membership of the informal groups perceived both the existing and 

derived organizational climates in a similar way. Therefore, the sub-

tests may have individual, effects on the climate and the perception of 

climate is essentially the same by informal groups as well as the , 

formal groups, 

The subgroup,orientation of the school·may be related to another 

variable, readiness or expectation of change in the school setting. 

Helsel (28), working with teachers' perception of climate openness and 

their expectations of successful change; found that his hypothesis was 

not supported. However, the relationship was found to be in the di-

rection predicted and approached significance, Results of statistical 

tests supported the relationships of the subtest.Aloofness, Thrust, 

Consideration, H:j.ndrance, and Production Emphasis to expectations of 

successful change, The overall results ,in light of the subtest data 
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"suggest that the principal may play an .. important linking role. between 

the teachers" and successful change pei;-ceptions of the faculty. Ricker 

(69), investigating secondary. school faculty readiness to change, found, 

that readiness is directly related to the openness of the organizational 

climate of the school.· Other variables such as years of teaching ex

perience, age, degree held, and amount of continuing education we~e 

positively related to readiness to change, 

Readiness to change, expectation of change, and subgroup percep

tions may be related to another variable, communication in the school 

setting. Several studies have.been.conducted delving into the rela

tionships between.school communication and the school climate, Dugan 

(17) investigated the communication behavior of tbe principal in conf 

junction with the openness of the school. A significant relationship 

was found between tbe communication behavior of principals and the 

organizational climates of their school$. "Teachers in open climate 

schools tended to rate administrators as more satisfactory communi

cators." Harkins (26) in a later study found that communication be

havior was significantly reJ,ated to the perceptions of tbe school's 

organizational climate, The specific subtests related were found to 

be.Consideration and Esprit. 

Piper. (61) used subgroups based on.communication patterns to 

arrive at the perceptions of tbe organizational climate by each sub

group. He.found that the subgroups were tied togethei;- by liaison 

persons who were members of two or more groups. Also "male-to-male 

communicc11-tion saturation was higher thap. male-,,to-female or female-to

female." The effect of tbe principal was not treated. 

Every study on organizational climate includes the principal due 
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to the nature of the instrument. However, a number of studies have 

dealt directly with the principal as the main fa~tor. Lutjemeier (45) 

found that,"there was a tendency for princi-pals to perceive organiza-

tional climate as more open than the climates as perceived by teachers." 

Wiggins (91), through the use of a leader behavior que$tionnaire, in-

vestigated the relationship between leader behavior and organizational 

climate. He found that leader behavior and organizational climate were 

not significantly related, however, a significant relationship was found 

between the principals' interpersonal.orientation and school.climate. 

Leader succession had no affect on the existing climate of the school. 

Petrie (59) also investigated leader biehavior specifically with leader 

succession as the main thesis. He found significant changes in both 

leader and group behavior after leader succession. Petrie presents the. 

following generalization: 

1) The activity level of the principal. is visible to the 
teachers. 

2) The activity of a principal (the,person) is described 
in a similar manner by members of all organizations 
in which he has functioned. 

3) Teachers differentiate in their feeling toward leaders 
and the:l,r successors, 

4) Deference,is extended to the principal regardless of 
the teachers' evaluation of the esteem and prestige 
due the principal. 

5) Deference extended leaders and their successors.is 
di:l;ferent., 

Tremko ~86,)., in. a related study, found "that closed organizational 

climates are seemingly relc:i.ted_to a principal's tenure.in a school and 

his years of experiemce,as an administrator." Also, school size is 

related to climate and the socio-economic.level of tl:ie school is re-

lated to. the degree of closedness. or openness of the school~ McLeo·d 

(49) found that principals with six years.experience or less h,=id more. 

open climates, Principals with seven years teaching experience or more· 



21 

had more open climates. 

Muhm (54) studied the relationship between climate of the school 

and the occupational characteristics of the principals as perceived by 

the teacher. As in previous research studies the global concept of 

climate did not show relationships with the principal's occ~pational 

characteristics. However, the .subtests e:x:hil;>ited a significant rela-

tionship betwee~ the measured subtest score.and actual descriptions of 

the principal as perceived by the teachers. One such e~ample deals 

with the Production Emphasis subtest: 

The study also indicated that those teachers who tended to 
perceive the principal as emphasizing production also per
ceived hiI!l as being ambitious, imaginative, original, per
suasive, resourceful, and high in self-control. If the 
principal was perceived as being low in production emphasis, 
teachers tended to perceive him as considerate, cooperative, 
emotionally stable, fair, high in judgement, and patient. 

Kaup (37) attempted to study the relationship between the school. 

climate and the pattern of decisfon-making. He found no evidence to 

support the relationship bet.ween openness of tlle school and the 

decentralization of.decision-making practices. Esprit had a positive 

relationship with the decentralization of decision-making practices. 

On the same line of thought, principal dogmatism could be a sig-

nificant factor. Levy (43) investigated the relationship between dog-

mat ism and opinionation of principals and school .. climate. He found 

relationships between the dogmatism of principals and·their perception 

of Production Emphasis (positive correlation) and Thrust (negative 

correlation). Huff (31} investigated the disper;:iion of dogI11atism as 

a variable and the organizational climate of the school •. unlike Levy, 

Huff found no relationships between the.two variables. However, Huff 

did not test the subtest dimensions individually as did Levy. 
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· All .the variables so far discus$ed · apply to either the school as 

a whole or the participants in the organizational climate •. Other var-

iables are types of organizational patterns of teaching methods, and 

innovati.ons present in the school situation •. Mancuso (46) conducted a 

study dealing with organizational climate and the merits of the graded 

and nongraded school. The only significant re+ationships found were 

individualized instruction subgroups of each.teaching style. No sig-

nificant differences in any.climate dimensions were found. Dolan (16) 

looked at team teaching teachers as compared to non-team teaching 

teachers perceptions of decision-making and organizational climate. 

He could find no relationships between decision-making and organiza-

tional climate. Dolan concluded: 

A school in which members are encouraged to innovate may 
generally be perceived by,. the eri.tire staff· as having a 
generalized style of functiol'\ally flexibility or rigidity 
or.openness of organizational climate. Even those members 
whc;> c:Io not extensively participate in decision-making may 
consequently perceive the organizational climate.in the 
same dimension as the high participants. 

Dolan indicates that.an innovative atmosphere may be relateq to 

school climate. Marcum (47) selected fifteen of the most.innovative 

schools and.fifteen of the.least innovat:(,ve schools. School climate 

differed from the most innovative schgols as opposec:1 to the least in-

novative school!;). Both teachers and principals.described the least in-

novative .schools' climate as being closed. Innovative schools were 

described as being open. Bennett (7) attemptec:1 to find what relation-

ships may exist between the number and types of educational innovations 

and climate of secondary s~hools·in.Pennsylvania.and New York; He 

found no.signific~pt relationships between the climates and eight 

climate dimensions and number of administrative innovations. 



Bennett concludes: 

Considering the two more open clirnat~s (open and autonomous),. 
and the two more closed climates (paternal and closed), and 
the more open climates had a higher positive relationship 
to both tbe number and types of innovations. 
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In summary, an attempt was made to di~cuss the.literature related 

to the organi?ational climate from tbe total school view to the individ-

ual view to the curriculum approaches and innovations in the school; 

Overall, tqe literature seems to play down the global use of climate 

and to suggest the use of the subtests as individual e~tities. 

The Rationale 

The organizational climate of the school,was defined by Halpin and 

Croft as "the organizational 'personality' of a school; figuratively, 

'personality' is to individual what 'climate' is to the organization." 

(23) Through factor-rotation the author identified three areas that 

the test items seemed to be measuring, These three parameters were 

identified as: 

1) Authenticity: The "authenticity" or "openness" of 
the leader's and the group members' behavior. 

2) Satisfaction: The group members' attainment of 
conjoint satisfaction in respect to task accomplish
ment and social needs. 

3) Leadership Initiation: The latitude within which the 
group members, as well as the leader, can initiate 
leadership acts. (24) 

One of these parameters, Authenticitys was recommended by Halpin 

and Croft as an a~ea of further research, The problem of authenticity 

has been explored by Rinder and Campbell (70), Seeman (75), Erickson 

(18), and Argyris (4). They all starte.d from different viewpoints but 

found the authenticity of interaction. to be a prime factor in their 

studies. Halpin and Croft examined authenticity in their study using 



four interrelated conceptual :j:rames of reference: 

1. The problem of the marginal man; 
2. The problem of other-directedness and of soci,

etal pressures which impose conformity upon the 
individual; 

3. The problem of person-to-person relations in cross 
cultural exchange; 

4. The crisis of identity. (23) 
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The manner in Mhich the problem of the marginal man can be assoc-

iated with the school .setting is explained by Halpin and Croft: 

Teaching can be construed as a marginal profession. The 
salaries of teachers are below those for other professions. 
For the most part, a teacher cannot be in business for him
self, as can a physician, a lawyer, o~ an architect; he must 
practice his profession as a member of a community-supported 
organization (the school system), and in each community this 
organization exercises a monopoly. Hence, if the teacher is 
bound by personal and social ties to a given community, he 
cannot .easil;y leave his job; he often must swallow his 
indignation and learn to "adjust" :to the situation. Further
more, a great many teachers were marginal students in their 
college or university, in that they had drifted into a choice 
of teaching as :a career only after unsuccessful attempts to 
ma~e the. grade in other departments on the campus. Finally, 
since teachers are .recruited primarily from lower middle-class 
groups and, in recent years, have come in increasing numbers 
from the lower-c.).ass .stratus, the marginality of their status 
is. further .accentuated. It therefore is not surprising that 
tea.chers behave as do .other marginal men. They are eager to 
overconform to.what they .think is expected of them. They 
fit themselves into a stereotype, and in doing so repress 
or repudiate parts of "themselves.". (23) 

This problem of over conformity by the teacher to the total school 

environment could be a factor in the type curriculum presented in the 

classroom. 

The problem of other,-directedness and of societal pressures im-

posing conformity upon the individual in the school setting is inter-

preted by Halpin and Cr.oft:, 

The second conceptual .framework appears under, various labels, 
including, for example, "otherfdirectedness versus innE:J,r
directedness ,II and the pressure for co,nformi ty. In short, 
when we speak of "authenticity" we must conte'Qd with the 



question: "Authentic to what?'' l.n. a society in which most. 
people are "inner-directed" there .exists at least some 
standard against which "authenticity" can.be gauged, Rµt 
in an other-directed society in which man's actions are 
gauged mainly either by expediency or by a desire to conform 
to the group, it is difficult to find a stable stancl,ard 
against which "authenticity" can be eva.lua,ted. (23) 
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Bidwell in referring to Waller describes the situation where the tea,ch-

ers may .be forced to conform: 

.•• teachers' special training and cosmopolitan occupa
tional QUtlook alienate .them from the parochial towns where 
they teach and at .times. make them. morally threatening to 
townspeople. But their mobility, ready replaceability and 
child clientele render.them peculiarly vulnerable to domi
nation by local citizens and school officials. (8) 

The. school environment may p1ut pressure on the innovative teacher. 

This pressure .may be to to.ne down his courses or tq conform to the 

traqitional methods of the other teac.hers in the school.. 

The third frame of reference, the problem of person-to-per.son. 

relationships in cross-cultural e:i<:change, and how it can be translated 

into the' scb,.qol ,setting is described by Halpin and Croft: 

If w~ view the entire profession of education as one sub
culture in our society, then we can look at the responses 
that members of this sub-culture make when they are con
fronted by members of other professional or public sub
cultures in America. Thu~; when Admi.ral Rickover or 
Dr. Robert M. Hutchins criticizes public education, do the. 
members of a given school system, or of a given College of 
Education respond to criticis.m by ,stereotyping the critic, 
thereby illegitimatizing his .criticis~? Or do the teachers, 
principals,. and professors allow themselves. to be "open" 
to the criticism so that they can perhaps enrich theil!'. own 
understanding of education by taking into .account the 
critic '.s "aJ!:is of reference" as well as their own? (:~3) 

If the teacher and/or the. principal are closed to new .ideas this will 

only compound the above mentioned problem areas of authenticity. But 

if the te.achers and the principal. are "open" to the new ideas or 

critici.sm c~ncerning the .school curriculum this .should help the organ-

i2;ation to ,offer a dynamic curriculum. 



The final frame of reference of authenticity, the crisis of 

identity, and how it can be defined in terms of ;the school setting is 

explained by Halpin and Croft: 

The differences in the child's behavior as he goes thr:ough 
succeeding stages in developing a sense of identity are 
not entirely dissimilar to the differences that charact~r-
ize the behavior of the principal and the teachers as we. 
move from the Closed to the Open Clil!late. Indeed, we suspect 
that the types of interpersonal interactions ,that occur be
tween the principal and the t~achers within each of the six 
Organizational Climates may have counterparts in the patterns 
of interpersonal reactiqns tqat occur between the parent .and 
the child in different families, or in the same family at 
dif.ferent stages in the child's development. Some adolescents . 
never succeed in achieving an Open Climate. The conditions 
that retard an individ.ual 's development toward maturity may 
be .psychplogically analogous .. to those that prevent a 
facult?' s climate from becoming Open. (23) 

The school organization in many ways is like the aging adolescent who 

never reach~d maturity. The organization may- never be able to climb 
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out of the .closed climate strait-:j acket. Tl\is would help reinforce the 

other problems associated with the concept of authenticity in. the 

school setting. 

As one can see, the interactiqn between the principal and the 

teachers in a school combined with many, other variables (19) , defines 

the organizational climate of the school. (23) The authenticity of 

the relatiqnship between the .teachers and the principal or the degree 

of openness of the school may affect .the t~acher's daily classroom 

performance. 

Tea.chers in .the closed climat~ are disengaged amf do not work well 

together. They are confronted with low Esprit giving them low job sat-

is.faction and low social-needs satisfaction. The closed climate prin-

cipal does not facilitate thetas~ accomplishment of teachers, is 

highly aloof, ·has low consideration and high production emphasis. A 
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school with these characteristics is saturated by inauthentic principal-. 

teacher intera.ctions. (24) This has possibilities of affecting the . 

type and direction of curriculum practices to be presented .in classes 

as well as the teachi.,ng methods tC> be used. 

The possible effects of the organizational climate of the school; 

how it affects the different sexes in the school setting; and the 

biology curriculum practices presented was the focal point of this 

study. 

Summary 

Several trends can be extracted from the .literature: 

1) The biology curriculum from 1890 to 1960 has been under 
constant revision. Th~se revisions were mainly a re
ordering of .curriculum content. 

2) In theory, the laboratory has undergone a change from 
mainly illustration and verification to the use of the 
laboratory for discovery and problem-solving through 
the inquiry approach. ' 

3) Most research studies in biology have dealt with achieve
ment gains, comparisons between teaching methods, sexual 
differences, and efficiency of new curriculum studies. 

4) There is no relationship between climate and pupil 
achievement. However, certain subtests do show high 
correlations. 

5) All other variables held constant, the larger the size 
of the school the .more closed it tends to be. 

6) The communication behavior of the schqol is signifi
cantly related to -school·climate. 

7) Principals tend to rate-schools as beirig more opin than 
do the teachers of the school. 

8) Leader behavior of the principal is not r~lated signif
icantly to school .climate. However, certain principal 
variables are related to closedness of schools. 



9) The global concept of school climate has repeateoly shown 
no significant differences in comparisons. However, sub
test compariso~s have been shown to be reliable. 

10) Certain innovative teaching methods and number of innova
tions appearing in the school were related in som~ ways to 
the climate present in the school, 

11) Authenticity in many organizations is a factor in the con
duct of the organization. 
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CHAPTER III 

PROCEDURES 

Instrumentation 

Biology Laboratory Activity Checklist (6) -- the Biology Laboratory 

Activity Checklist, referred to as the BLAC, was used to assess the 

nature and extent of laboratory instruction in the sample schools. 

This instrument is composed of sixty items classified into four areas: 

1) pre-laboratory practices, 2) laboratory practices, 3) post-laboratory 

practices, and 4) general reaction to the laboratory. The items are 

scored by the students as either true or false. 

The statements for the checklist were taken from BSCS materials 

and were constructed to include both laboratory practices that were 

recommended by the BSCS and judged to contribute positively to BSCS 

objectives and laboratory practices that were discouraged by BSCS or 

that were judged as practices negative to BSCS objectives. Later the 

items were submitted to a panel of judges who were familiar with BSCS 

laboratory, objectives, and rationale. The judges included BSCS con.,. 

sultants, c6llege biologists, high school biology teachers, and a 

science supervisor. Finally the checklist was revised to the sixty 

items included. 

Barnes explains the validity of the BLAC: 

The validity of the BLAC is based on two points: 1) that 
each item was based upon statements by individuals who 
participated in the development of the BSCS program, and 
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2) that each item was verified by a panel of judges who 
were thoroughly familiar with the BSCS program. (6) 

Barnes (5) also analyzed by a t~test the pilot study results o~ two 
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classes for each of five high school biology teachers. The results of 

the !_-test were significant indicating that the two separate groups of 

students for each teacher did not disagree about the nature and extent 

of the laboratory practices. 

The checklist is scored by adding the positive responses on the 

pro-BSCS items and the negative responses on the anti-BSCS items. The 

possible range of these scores will be from zero to sixty. The higher 

scores indicate laboratory practices with a greater degree of con9 

formity to the objectives of the BSCS curriculum. 

Biology Classroom Activities Checklist (40) -- the Biology Class-

~ Activities Checklist, to be referred to as the BCAC, was used 

to assess the nature and extent of the classroom practices in the sample 

schools. The instrument is composed of fifty-three items classified 

into severi areas: 1) Role of th!;! teacher in t;he classroom, 2) Student 

classroom participation, 3) Use of textbook and reference materials, 

4) Design and use of tests, 5) Laboratory preparation, 6) Type of 

laboratory practices, and 7) Laboratory follow-up practices. The items 

are scored by the students as either true or false. 

The statements for the checklist were compiled in a list of teach-

ing practices that were judged to be those that contribute positively 

toward the attainment of BSCS objectives. Of the fifty-three items on 

the BCAC, twenty-six were judged as describing practices that contrib-

uted positively .. toward the attainment of BSCS objectives and twenty-

seven were judged as describing negative practices. The items were 

submitted to a panel of judges of which each individual was either a 



member of the BSCS writing team, a member of the BSCS conunittee, or a 

BSCS staff consultant. Correlations between the authors' opinion and 

the judges' opinions ranged from +.95 to +,88. 
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This checklist was administered to over 1200 students of sixty

four teachers and reliability and validity data were gathered. The re

liability coefficient was computed as .96. Two methods of computing 

the validity each yielded a coefficient of .84. 

The checklist is scored by adding the positive responses on the 

pro-BSCS items and the negative responses on the anti-BSCS items. rhe 

possible range of scores would be from zero to fifty-three or based on 

percentages from zero to one hundred. The higher scores indicated 

classroom practices with a greater degree of conformity to the objec

tives of the BSCS curriculum. 

Organizational Climate Description Questionnaire (25) -- the 

Organizational Climate Description Questionnaire, to be referred to as 

the OCDQ, was used to evaluate the0 organiza tiona 1 climate of the 

respective schools. The final version of the OCDQ contains sixty-four 

Likert-type items which are used to assess one of eight subtest areas. 

Each of the subtests measures one of the eight dimensions of the org~n

izational climate. The first four dimensions; disengagement, hindrance, 

esprit, and intimacy; measure the characteristics of the teachers as 

a group and the last four dimensions; aloofness, production emphasis, 

thrust, and consideration; measure the characteristics of the princip~l 

as a leader. 

After the OCDQ is administered to the teachers and the principal 

the scores on each subtest from each respondent are calculated. These 

scores are then used to figure the standard score for each subtest for 
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each school in question. The pattern or profile formed by the eight 

school standard scores depicts the schools' organizational climate 

profile. 

Halpin and Croft in the development of the OCDQ factor analyzed 

the profiles for 71 schools to determine whethe:r the profiles would 

allow them to differentiate "me;mingful" types of organizational cli-

mates. They were able to identify six patterns of organizational cli-

mat:es and they developed what they called a "prototypic profile" for 

each of the six climates. The patterns emerged along a rough continuum 

as follows: open, autonomous, controlled, familiar, paternal, and 

closed. Halpin and Croft "found that these could be ranked in respect 

to the school's score on Esprit." (24) A school's profile may be com-

pared t:o six.prototypic profiles "by computing the absolute differences 

between each subtest score in a school's profile and the corresponding 

score in the first prototypic profile, then in the second one, and so 

on." Upon summing "the absolute differences between the profile scores, 

a low sum indicates that the two profiles are highly similar." (23) 

Appleberry (3) used an 

.•• alternate method of ranking s~hools on the climate 
continuum. This method involves summing the school's 
scores on·the Esprit and Thrust subtest:. While not identi
fying discrete climates, this method does allow a ranking 
of the school along a climate continuum from open to 
closed, 

Validity Studies 

Doubt.has been expressed as to the six climates as proposed by 

Halpin and Croft. Smith (76) compared the organizational climate to 

twenty-three external variables or characteristics of the schools which 

were clustered into five factor analysis. Smith concluded that "the 



concept of organizational climate as identified by the OCDQ was to be 

empirically sound and viable." However, he was 

.•• led to the conclusion that it was not enough to identify 
the organizational climate .•• it is important to study the 
profile of sub-test scores in assessing the organizational 
climate of the school. (76) 

Stansbury (80) retested a new set of schools with the OCDQ using the 
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same format and methods as Halpin and Croft on the original study. He 

obtained essentially the same results as Halpin and Croft. Stansbury 

concluded that 

... the subtests could be improved by some rearrangement 
of items and the additions of items ..• Future studies 
that use the OCDQ should limit its use to the eight sub
test scores. (80) 

McFadden (48) compared the OCDQ ratings with the ratings of professional 

observers present in the school. The observers were able to agree 

significantly among themselves on climates in the schools. However, 

the observers' ratings would not correlate (r=.18) significantly with 

the OCDQ ratings. McFadden concluded that the validity of the OCDQ is 

questionable. 

Andrews (2) conducted a study of Canadian schools in grades one 

through twelve. His data upheld his contention that the OCDQ was a 

valid measure for use in assessing the climate of schools beyond the 

elementary school. Combined schools (schools with all twelve grades 

in one building) tended to have fewer open and more closed systems. 

Andrews "concluded that the subtests of the OCDQ provide reasonably 

valid measures of important aspects of the principal's leadership in 

the perspective of interaction with his staff." (2) 

Other validity studies completely discourages the use of the 

global concept of climate as defined by the OCDQ. Flaxton (62) found 
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no overall relationship between the global concept of climate·and 

personality types. However, he did find significant relationships be..-

tween personality variables and four of the eight subtests: Production 

Emphasis, Aloofness, Thrust, and Hindrance. 

B~own (13) isolated eight climates instead of Halpin and Croft's 

original six climates. However, he indicated that the OCDQ was a well 

constructed in.strument. Brown did indicate that the subtests were par-

ticularly valuable for research purposes and that the instrument was 

reliable. 

Vanderlain (89) concluded that "the climate measurements show 
·' 

little pragmatic value." However, "the subtests of Factor II Esprit 

seem viable." Dealing with the same area, Roseveare (71) concluded 

that the subtest, Thrust, of the OCDQ was a valid measure and that the 

subtest, Esprit~ of the OCDQ seemed to have validity. 

Most .studies show no significant relationships when comparing the 

climate types with various variables. Further examination of the sub-

tests appears to support the validity (2) and reliability (13) of them. 

Because the subtest score method (3) of arriving at the openness or 

cl_osedness of a .school will be used in this study the OCDQ seems to be 

an applicable instrument. 

Sample Selection 

The population for this study was taken from all Oklahoma high 

schools which are located within an eighty-mile radius of Stillwater. 

These included only cojllll1unities with populations .of at least one 

thousand .residents and not more than fifty thpusand residents as indi-

cated·by the 1960 U. S. census (88). This excluded high schools 
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located in the Oklahoma City and Tulsa area school districts, The pop

ulation schools were required to offer sophomore biology. The profes

sional staff (the principa,l and the ,faculty) were included in the study 

to assess the climate of the school, Two sections of biology students 

for each biology teachei; were used to assess the biology curriculum 

practices. 

Data Collection, 

A random sample of thirty schools was drawn from the population 

used in the study. Through use of the Watts line the author called 

each school,superintenc!ent and scheduled an appointment with him. Dur

ing the conference with each superintendent the author and associates 

discussed the general outline of the study and scheduled a day when the 

principal of; the high school wou],d call a faculty meeting. On the day 

of the faculty meeting, the OCDQ was administered to the teachel"s and 

principal. The same day the BLAC was given to the students of one 

class of biology and the ,BCAC was given to the students of another 

class of biology .for each biology teacher. of the school. If the school • 

had only one section of biology both the BLAC and the BCAC were given, 

to that class. 

A cover sheet accompanied each test (OCDQ and BLAC or BCA,C) which 

asked for certain demographic data (see Appendix B) such as sex, age, 

and classification for possible use in the analysis of the test data. 

Treatment .of the Data 

Scoring the Instruments 

The teachers' and principals' responses to the Organizational 



36 

Climate Description Questionnaire were punched on IBM cards. The 

punched cards were scored on an IBM 7040 computer using Don B. Croft's 

(35) program as adapted by Appleberry (3). Appleber~y added an addi-

tional step to the program in its adaptation, 

This was the placing of the scho.ols .on a climate continuum 
by summing each school's Esprit and Thrust .subtest scores, 
and. subtracting the d;i.sengagement subtest score. (3) 

The Biology Classroom Activities Checklist and the Biology Labor~ 

atory Activities Checklist were hand scored and double checked by the. 

autpor and associates as per instructions by the authors of the instru-

ments. 

The personal data of the st~dents and personal and professional 

data for each individual teacher and principal were compiled by the 

author aqd associates. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF THE DATA 

Introduction 

The instruments were administereg to thirty senior high schools 

who offered at leas;t one section .of laboratory biology. in the sophomore 

year. The specification of climate, results of the testing of the 

hypotheses, and related correlations of data are presented in Chapter 

IV. 

Specification of Climates 

As has been mentioned earlier, many studies have been conducted 

questioning the reliability and validity of the global concept of 

Halpin and Croft's six climates. (25) Therefore, the subtest method 

of calculating the openness of a school was used. This method involves 

the summing of the subtest scores of Thrust and Esprit and subtracting 

the Disengagement subtest score. (3) This results in.a continuum of 

scores from-the most open to the mos;t c],osed of the sample i;;chools. 

Schools in the upper one-third of the sample were specified as "open" 

schools and the.schools in the lower one"':'third o:f; the sample were spec

ified as "closed'' schools. The resulting "open" schools and "closed" 

schools were used in the testing of the hypotheses. 

37 



38 

Testing the Hypotheses 

At-test was used in testing the null hypotheses. Using the common 

level of significance, p = .05, the author rejected all null hypotheses 

at this level, 

N 

·-
X 

Ex2 

2. s 

df = 
*Two 

H.1. There is no significant relationship between 
male and female high school biology E1tudents' percept:i,ons 
of biology laboratory practices in open climate schools and 
male and female high school biology students' perceptions 
of biology,laboratory practices in closed climate schools. 

TABLE I 

SUMMARY DATA AND t~TEST DATA FOR THE RELATIONSHIP BETWEEN 
BIOLOGY STUDENTS' PERCEPTIONS OF BIOLOGY 

LABORATORY PRACTICES AND ORGANIZATIONAL 
CLIMATE OF THE SCHOOL 

Biology Stt,1dents Biology Students 
Open BLAC Closed BLAC 

I 

t 

12* 10 .~416(N,S.) 

29 .8726 30.3823 

93.1158 149.7474 

8.4651 16,6386 

201 P(.8) <.257 

schools in open climate had two biology tea~bers each. 

The·calculated value for the hypothesis .was .3416, Using df = 20, 

this t value is not significantat.the .05 level. 



H .1. a. Th~re is no significant relationship between 
female high school biology students' perceptions of biology 
laboratory practices.in.open climate schools.and female· 
high sch9ol biology students' perceptions of biology labor
atory practices in cl9sed climate schools. 

The calculated value oft is .7613 for the.above hypothesis. 

With df = 20, the related hypothesis is not significant at the .05 

level. Therefore, the hypothesis of no significant difference is 

accepted. 

TABLE II 

SUMMARY DATA AND t-TEST DATA FOR THE RELATIONSHIP 
BETWEEN FEMALE jJ;OLQGY STUDENTS' .PERCEPTIONS 

OF BIOLOGY LABORATORY PRACTICES AND 
ORGANIZATIONAL CLIMATE OF THE 

SCHOOL 

Female Female 
Biology Students Biology Students 

Open BLAC Closed BLAC 
t 
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N 12* 10 .7613(N.S.) 

X 30.2638 31.4934 

~x2 l.49.7230 136.0810 

2 13 .6116 15.0090 s 

df = 20, P(,S) <,687 

*Two schools in open climate had two biology teachers each. 

H .1. b. There is no significant relationship between 
male high .school· biology stu~ents' perceptions of biology·. 
laboratory.practices in open climate schools and male high 
school biology students' perceptions of biology laboratory, 
practices; in closeq cliniate.schools. 



TABLE III 

SUMMARY DATA AND t-TEST DATA FOR THE RELATIONSHIP 
BETWEEN MALE BIOLOGY STUDENTS' PERCEPTIONS 

OF BIOLOGY LABORATORY PRACTICE~ AND 
ORGANIZATIONAL CLIMATE OF THE 

SCHOOL 

Male Male 
Biology Students Biology Students 

Open BLAC Closed l3LAC 
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t 

N 12* 10 , 0300 (N. S.) 

2 
~~-

2 
s 

29.4477 

95.6750 

2.9490 

29.4964 

191.4200 

21.2690 

df = 20. 
*Two schools in tqe open climate had two biology-teachers each. 

The calculated value is!_= .0300 for the second supplementary 

hypothesis (H.l.b.). Applying df = 20, the value is not significant 

at the .05 level. In accord with the significant level the null 

hypothesis is accepted. (S~e Table III) 

H.1.c. There is no significant relationship between 
male high school·biology students' perceptions of biology 
laboratory.practices .;ind female-high school biology.student1;1' 
perceptions, of biology laboratory practices. in the. closed 
c,limate·schools. 



N 

X 

Ex2 

2 
s 

df = 

TABLE IV 

SUMMARY DATA AND !_-TEST DATA FOR THE RELATIONSHIP BETWEEN 
MALE BIOLOGY STUDENTS' PERCEPTIONS OF BIOLOGY 

LABORATORY PRACTICES AND FEMALE BIOLOGY 
STUDENTS' PERCEPTIONS OF BIOLOGY 

LABORATORY PRACTICES IN THE 
CLOSED CLIMATE SCHOOLS 

Female Male 
Biology Students Biology Students 

·closed BLAC Closed BLAC 

41 

t 

10 10 1.03(N.S.) 

31.4934 29.4964 

149.7230 191.4200 

13.6116 21.2690 

18, p (. 4) <.862 

The calculated value oft for the closed climate schools including 

the variable of student perception is 1.03. Using df = 18, the hypoth-

esis is not significant at the .05 level. Therefore the null hypoth-

esis is accepted at that level. (See Taqle IV) 

H.lid• There is no significant relationship between 
male high school biology.students' perceptions of biology 
laboratqry practices,and female high school biology students' 
perceptions of biology la,boratory practices in .. open clilTlate 
schools. 

The·t test value was calculated as .599 for the perceptions.of 

stu4ents in.the open climate schools. Using df = 22, the calculateQ t 

is not significant at the .05 level. Based on the rejection level set 

by the author the null hypothesis (h.l.d.) is accepted. (See Table V.) 



TABLE V 

SUMMARY DATA AND t'-TEST DATA fOR THE RELATIONSHIP BETWEEN MALE 
BIOLOGY STUDENTST PERCEPTIONS OF .lUOLOGY LABORAl'ORY PRACTICES 

AND FEMAt.E BIOLOGY STUDJJW1$·1 --PERCEPTIONS OF BIOLOGY 
LABORATORY PRACTICES IN THE OPEN CLIMATE SCHOOLS 

Femc;tle Male 
Biology Stuc;lents Biology. Students t 

OE en BLAC OE en BLAC 

42 

N 12* 12* .599 (N .S.) 

X 30.2637 29 .4477 

Ex
2 149.7330 95.6722 

2 13,6120 8.M,70 s 

df = 22, p(.6) <,533 
*Two schools in the open climate had two biology teachers each. 

H.2. There is no significant relationship between male 
and female high school biology students' .perceptions of 
biology classroom pr1;1ctices in .. the open climate schools. and 
male and female high school·biology students' perceptions of 
biology classroom practices,in the closed climate schools. 

The calculated .!_for the comparison of open.climate BC~ means.and 

closed climate BCAC means was .782. Applying df = 19, the table value 

at the .05 level is 2.093. The calculated tis less than the table 

score, therefore, the null hypothesis of no significance difference is 

accepted. (See Table VI) 

H.2.a. There is no significant relationship between 
female high school students' perceptions of biology class
room practices in the open climate schools and female high 
school biology .students' perceptions of biology classroom 
practices in the closed climate schools. 



TABLE VI 

SUMMA.RY DATA AND t-TEST DATA FOR THE RELATIONSHIP BETWEEN 
BIOLOGY STUDENTS' PERCEPrIONS OF BIOLOGY CLASSROOM 

PRACTICES AND ORGANIZATIONAL CLIMATE 
OF THE SCHOOL 

Biology Students Biology Students 
Oeen BCAC Closeq BCA,C 
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t 

N 11* 10 . 782(N ,S ,) 

X 26.9128 27.8380 

Ex2 67.5751 71.8755 

2 6.7575 7.9860 s 

df = 19, p(.5) <,688 
*~wo schools in the open climate had two biology teachers each; one 

sc.hool did not take BCAC. 

N 

X 

Ex 2 

2 s 

TABLE VII 

SUMMARY DATA AND t-TEST DATA FOR THE RELATIONSHIP BETWEEN 
FEMALE BIOLOGY STUDENTS' PERCEPTIONS OF BIOLOGY 

CLASSROOM PRACTICES AND ORGANIZATIONAL 
CLIMATE OF THE SCHOOL 

Femc;tle Female 
Biology Students Biology Students 

Oeen BCAC ·· Clqsed .BCAC 
t 

11* 10 1.86(N.S.) 

26.3800 29.1725 

86.2495 137.9710 

8.6250 14,7746 

df = 19, p(.1) <1.86 
*Two schools in open climate had two biology teachers each; one school 

did not take BCAC. 
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The calculated t for the comparison of female BCAC mean scores. in 

the closed climate school.s as oppos;ed to female BCAC mean scores :ln 

the open climat~ schools is 1.862, Using df = 19, the hypoth~s:i,s is 

not significc;1nt .at the .• 05 level. The;refore the null hypothesis is 

accepted. However the table value of 1.86 reveals that the hypothesis 

is significant at the ,1 level showing that the hypothesis approaches 

significance. 

N 

x 
lix2 
2 s 

H.2.b. There is no significant relationship between 
male high school biology stude?,ts' perceptions of biology 
classroom practices .in the opf!'n climate schools and male 
high, school biology student~/' perceptions of biology .class
room practices in the close¢! climate schools, 

TABLE VIII 

SUMMARY DATA AND t-TEST DATA FOR THE RELATIONSHIP BETWEEN MALE 
BIOLOGY STUDENTS' PERCEPTIONS OF BIOLOGY CLASSROOM 

PRACTICES AND ORGANIZATIONAL CLIMATE 
OF THE SCHOOL 

Maie Male 
Biology Students Biology .Students t 

Open BCAC Closed BCAC 

11* 10 .493(N.S.) 

27.4017 26.6452 

142.1632 91. 7400 

14.2163 10.1933 

df = 19, p(.7) <.391 
*Two schools in the open climate .had two biology teachers each; one 

school did not take. BCAC 



The comparison of males' perceptions is presented in Table VIII. 

The calculated t = .4934 is not significant at tqe .05 level for the 

male perceptions. As the table value of P (. 7) < .,391 indicates, the , 

analysis value does not approach significance. Therefore, the null 

hypothesis is accepted. 

H.2.c. There i.s no significant relationship between 
male high school biology ,students' perceptions ,of biology 
classroom practices and.female high school biology students' 
perceptions of biology classroom practices in the open 
climate schools. 

TABLE IX 

SUMMARY DATA AND t-TEST DATA FOR THE RELATIONSHIP BETWEEN MALE 
BIOLOGY STUDEN:TS7 PERCEPTIONS 0]' BIOLOGY CLASSROOM PRACTICES 

AND FEMALE BIOLOGY STUD.ENTS I PERCEPTIONS OF BIOLOGY 
CLASSROOM PRACTICES IN THE OPEN CLIMATE SCHOOLS 

Male Female 
Biology Students Biology Students t 

OEen.BCAC 0Een BCAC 
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N 11* 11* . 7091 (N. S.) 

-
X 27.4017 26.3800 

~ 2 142.1632 86.2495 L.X 

2 
14.216.3 8.625 s 

df = 20, P(. 5 ) <.687 

*Two schools .in the open climate.had two biology teachers each; one 
school did not take BC;AC; 
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The null hypothesis for no aignificant difference between male and 

female perceptions in the open climate schools is accepted. The cal-

culated value oft= .7091 does not approach .the table value at the 

.05 level of 2,086. 

N 

X 

Z::x2 

2 
s 

H. 2 .d. There is no significc;1.nt ·r.elation,ship between . 
male high school biology stuqenta' perceptions of b~ology 
classroom practices .. and female high scl:iool biology students' 
perceptions of biology classroom practices in the closed 
climate schools, ·· · 

TABLE X 

SUMMARY DATA AND t-TEST DATA FOR THE RELATIONSHIP BETWEEN MALE 
BIOLOGY STUDENTST PERCEPTION~ OF BIOLOGY CLASSROOM PRACTICES 

AND FEMALE BIOLOGY STUDENTS' PERCEPTIONS OF BIOLOGY 
CLASSROOM PRACTICES IN THE CLOSED CLIMATE SCHOOLS 

Male Female 
Biology Students Biology Students t 

Closed BCAC Closed BCAC 

10 10 1 . 63 7 5:(N • S • ) 

26.6452 29.1725 

91. 740 132.97 

10.1933 14,774 

df = 18, P(. 2) <1.330 

The calculated!_ is 1.6.475 for the hypothesis. This is not sig-

nificant at ,the .05 level using df = 18. The,refore, the null hypoth..-

esis is accepted .at the indicate<! confidence.level. However, the table 
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value at the .2 level indicates that the hypothesis approaches signif

icance with p (. 2) <ll. 330, 

Related Correlations 

The .literature indicates that the climate designations may not be 

valid.:measures to use in testing hypotheses in a study. The author 

used the subtest method of openness and closedness as calculated by. 

Appleberry. (3) Therefore, the author, with support from many pre

viously cited validity studies, tes.ted correlations .between the subtest 

scores for the total schools and the BLAC and the BCAC mean scores and 

between the subtest scores of the biology teachers of each school and 

the BLAC and the BCAC mean scores. 

The only school BCAC which correlates to any extent is the aloof

ness subtest with the r = .2420. However, the significance level of 

.05 yields a value of ,388. Therefore, the assumption of a significant 

correlation between the two variables is rejected, (See Table XI) 

The. cor:i;-elations between the suqtests of the OCDQ and the BLAC 

mean scores y~elds a value of r = .3264 for the aloofness subtest. 

Again though this does not satisfy the significance level value of 

.388 at the .. 05 level. Therefore, the assumption of significant corre

lation between the BLAC scores and subtest dimensions is rejected, 

A look at the ,BCAC mean score correlations with the subtests of 

the OCDQ for biology teachers will quickly reveal that there are no 

correlations that approach significance using df = 30 and p(.05) <.349. 

Therefore, the as~umption; that a significant correlation exists between 

the biology teaGhers.' perceptions of the organizational climate (subtest 

di.meni;dons) and the biology classroom practices -is :rejected. 



Subtest .. 

TABLE XI 

CORRELATIONS BETWEEN SUBTEST SCORES OF THE lOTAL 
SCHOOL FACULTY AND THE 13IOLOGY · STUDENTS 1

, 

PERCEPT~(W'S OF THE_BIOLOGY CLASSROOM 
., AND LABORATORY PRACTICES 

BLAC BCAC 
Dimensions · Scores . Scores 

Disengagement , -.0457 .0431 

Hinc;lranc~ .1214 -.0265 

Esprit .0562 -.0618 

Intimacy -.0585 .0486 

Aloofness, .3264 .2420 

Production Emphasis -.1412 -.0926 

Thr,ust . -.0653 -.0131 

Constc;Ieta,tion -.0145 -.0540 

df = 30 df • 27 

P < • ps) <. 349 p ( .OS) 

48 

<,367 



Subtest 
Dimensions 

TABLE XII 

CORRELATIONS BETWEEN SUBTEST SCORES OF THE BIOLOGY 
TEACHERS AND THE BIOLOGY.STUDENTS' PERCEP'l'IONS 

OF THE BIOLOGY,CLASSROOM AND LABORATORY 
PRACTICES 

BLAC BCAC 
Scores Scores 

Disengagement .2.282 -.1644 

Hindrance -.1316 -.0376 

Esprit .3776 .1989 

Inti~acy. -.0814 -,1350 

Aloofness -,0650 -.1971 

Production Emphasis .1899 · .0567 

Thrust -.1920 -.1208 

Consideration -.1476 -.1342 

df = 27 df = 30 

p ( .05) <,367 p ( .05) 

49 

<,349 



50 ,, 

Checking the .BLAC mean score correlations with the subtests of the 

OCDQ .will show a value of r = .3776 for the Esprit subtes.t. This value 

is significant at the .05 level wit1' the table value listed as 

p(.05) <.367, None of the remaining seven sul::>test scqres are signifi-

cant at the . 05 level and the assumption of cqrrelation for th,as.e seven·. 

must .be rejecte4. However, for the Esprit subtest the significance 

level was satisfied and the assumption for correlation between the 

Esprit subtest and the students' perceptions of tlie biology laboratory 

practices. is accepted. (See Table XII) 

Summary 

The two major and eight.minor hypotheses were tested and the 

results ,summarized in this chapter. All ten null hypotheses had to be, 

accepted .at the .05 level. of s:i.gnificance. However, two of the .minor 

hypotheses did approach significance. 

All subtest correlations were rejected at the .05 level except for 

the Esprit .subtest in conjunction with the biology teachers' perceptions 

of the school'climate. Chapter V will present the find:i.ngs, implica~ 

(.' 

tions, and' recommendatiqns for further research. 



CHAPTER V 

SUMMARY OF FINDINGS AND IMPLICATIONS 

Introduction 

Tlie major premise of this study is that the authenticity of the 

relationship between the principal and the biology teacher and between 

the other faculty and the biology teacher may.affect the. curriculum 

practices in the biology classroom and 1·aboratory as perceived by the 

high school student. The authenticity or openness of the school was 

identified by the·orgariizational Climate Description guest,ionnaire. 

Tlie biology curriculum practices of the teacher were assessed by the 

Biology Classroom Activity Checklist and by the Bio~ogy Laboratory 

· ·Activity Checklist. 

Summary of Findings 

The two major hypotheses and eight minor hypotheses were subjected 

to a t'!'"test to find significance between the means of the data pn each 

school. Two analyses using the Pearson product-moment correlation 

equation were conducted between 1) the total school subtest mean scores 

of the OCDQ and the BCAC and BLAC mean scores for each respective 

school and 2) the biology teachers subtest scores and the BCAC and the 

!LAC scores for each respective school. 

All the ten null hypothesis_were accepted at the ,05 level of sig

nific~nce. However, hypothesis 2, F. approached sdgnificance 

51 
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(significant at the ,l level). This is interpreted to mean that 90% of 

the time, male biology students in the open climate perceive a lower 

amount of classroom practices than do male qiology students in the 

closed climate. Also; hypothesis 2.d. approached significance (signif

icant at the .• 2 level). In this case 80% of the Ume male biology 

students in the closed climate will perceive a lower amount of prqc. 

tices present within the classroom ,than do the fema],e biology students 

in the closed climate schools. 

In the correlation analysis the author was unable to find signif~ 

icance at the .05 level, for the students' mean scores on th~ Biology 

Classroom Activities Checklist.and the subtest scores from both the 

total school and the biology teachers' perceptions. All correlations 

for the Biology Laboratory Activities Checklist were non-significant at 

the .05 level except for the Esprit subtest dimension. The BLAC and 

the biology teachers' perceptions of the Esprit of the school corre

lated positively at the significance level previously cited. 

Implications 

The main implication seems to be that there is really no consis

tent relationship between the authenticity of the school cli~ate and 

the biology curriculum practices carried on in the c:J,assroom. In re

lation to the·schoo,l~, that were studied, the.data suggests.the class

room is an autonomous unit that is left to the control of the teacher. 

The biology c1,1rriculum practices are controlled by the biology teacher 

and are not infringed upon by the interactions with the principal or 

other faculty members. This was evidenced by the. varying scores on the 

BCAC and the BLAG. of a majority of schools who employed two biology 

teachers, 
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Earlier studies were cited which indicated that sex differences 

in interest, motivation, and achievemen.t may have some affect on the 

preception of·events. A review of the comparisons.of male and female 

mean scores indicates that.the differencesbetween male and female stu

dents is small but is always in the.same direction. In the biology 

c;lasses studied the male b,iology students, being more scientifically 

minded seem to be more critical of the biology teacher 1 s classroom and 

laboratory practices. than do female students, Also, studen.ts ill, the 

open climates consistently rate teachers lower than do students in. the, 

closed·cHmates. 

Anotl}.er important implication of the study developed in the.related 

correlations section of Chapter IV, Earlier studies by Anderson (1), 

Millar (51), and Feldvebel (19) established relationships between cer

tain subtests.and other factors within the.school. In this inetance 

the relationship is between the biology teacher'i; perception of the 

Esprit of the school and the biology laboratory practices present with

in the classroom. The morale.of the school or the feeling of the. 

biology teacher that: his social needs are being satisfied and at the 

same time he is enjoying a sense of accomplishment in. his job apparently 

has an affect on the biology.curriculum practices present in his class, 

room. Consistently schools with high Esprit also scored high on the 

BLAC. The Esprit correlation with t'4e BCAC was positive but was not 

significant, This would suggest that the laboratory pra~t;ices,are more 

sensitive to outside influence, 

The correlations between total school faculty's perception of tbe 

aloofness of the principal and the BLAC (r=.3264) and the BCAC 

(r=.2420) were not significant but pose,some,interesting questions, 
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Aloofness describes the principal's b~havior which is characterized as 

formal and impersonal. This suggests th~t the total school faculty 

view of the principal may affect the biology cµrriculum practices pre

sented. However, a look,at the biology teacher's perceptions of the 

Aloofness of the principal and the BLAC (r=-.()65) and the BCAC (r= ... 1971) 

mean scores reveals an opposite view. A composite view of all correla

tions indicates that,the other faculty vi~w the principal ai;; highly 

aloof. The biology teachers, with more scientific background and 

greater exposure to rules restraint, view the principal as doing his 

job by the rules. 

All other correlations between the total faculty's perception of 

the school climate and the BLAC and the BCAC mean scores approximated 

a zero cqrrelation (-.15 to +.15). 

The correlations (excluding the Esprit subtest) between the biology 

teachers' perceptions and the BLAC and the BCAC mean scores were also 

not significant. However, the author will look at the biology teachers' 

overall,view of the oth~r faculty and of the principal in relation to 

the amount of biology curriculum practices present within the class

room. In relation to the schools studied, the biology teacher who 

scores high on biology curriculum practices prefers a faculty who ex

hib:i,ts high Esprit, low Hindrance, and low Intimacy and a principal who 

exhibits high Production Emphasis, low Aloofness, low Thrust, anq low 

Consideration. 

The average openness score for the sampled schoole; was 34,~96. The 

average openness ,score for the schools, as perceived by the biology 

teachers was ,35. 78. Th~s cqm~osite view of the data indicates that the 

biology teachers as a whole,view the climate of the schools as more 



open than does .. the total faculty as a· whole. 

In summary, there seems to be several implications that may be 

of use to the reader: 

1. There is no relationship between .authenticity and th~ 
biology.curriculum practices present within the school. 

2. Males perceive the biology practices.present differ
ently than do females. 

3. The biology teachers' perceptions of the Esprit of 
the school correlates significantly witg, 't'be. biology 
laboratory·practices. 

4. The biology teachers view the climate of the school as 
being more open than do the other faculty members. 

Suggestions for Further Research 

During the data collecting phase of the investigation the authqr 
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had many opportunities to discuss various phases of tl:ie biology program 

with the in-service biology.teachers. Below are some of t~e possible 

·areas r.esulting from these encounters for researc~ related to biology • .. . ~ 
1. Do male teachers who are statistically equal to female 

teachers conduct their biology classes with a different 
mode of practices? 

2. Do biology·teachers who have attended BSCS institutes 
tend to score higher.on the BCAC and the BLAC than do 
teachers who.have not attended a BSCS oriented institute? 

3. Do biology teachers who have attended Academic Year 
Institutes tend to score higher on the BCAC and the 
BLAC than do teachers who have not attended an insti
tute? 

4. Does the previous teaching area of the principal have 
any affect on the biology pr~c~ices in the school? 

5. Does.the per pupil expenditure of the school have any 
affect on the biology·classroom and laboratory,practices? 

In reviewing the literature of the OCDQ and in discussions with 

superintendents and principals of the various schools, a number of 
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pertinent areas in the school organization seemed to stand out. Several 
~ . . 

suggestions listed below were the result of these discussions~ 

'o. Is there a difference. in the perception ·of organizational 
climate by younger teachers as opposed to older teachers? 

7. Is there a relationship between teacher.attitudes and the 
organizational climate·as perceived by these teachers? 

8. Is there a relatiom~hip between teacher dogmatism and the, 
organizational climate as perceived by· the.se teachers? 

9, Is .there a relationship between school climate and the 
principal succession in the high school? 

10. Does the superintendent o:l;: the.school system have any 
J."ffect on the climate of the school? 

11. Is the.re a relationship between organizational climate 
and whether the high school is publically supported, 
church supported, or private? 

This invest;igation.resulted in no significant relationsl:J.ip between 

school organizational·climate (openness of the school) and the biology 

curriculum practices presented. This.raises a question concerning the. 

classroom climat~ of the biology class. · 

12. Is there a relationship between classroom climate as 
defined by Classroom.Climate Questionnaire (90) and 
the biology classroom and laboratory practices? 

The final twelve suggestions for further research are but a few of 
. ,~;e-., 

the many possible areas open to study. The three instruments used are 

relatively young instruments and need. more study in order to discover 

all the implications dealing with them. 
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INSTRUCTIONS: 

Following are some.statements about the school setting. Please 
indicate the extent to which each st.atement characterizes your school 
by crossing out the appropriate response on the answer sheet. 

RO--Rarely Occurs, SO--Sometimes Occurs, 00--0ften Occurs, 
VFO--Very Frequently Occurs 

Sample Question: Answer Sheet 

1. teachers meet in informal groups RO so 00 VFO 
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1. Te~chers' closest friends are other faculty members at this school. 

2. The mannerisms of teachers at.this school are annoying. 

3. Teachers spend time after school with students who have individ
ual problems, 

4. Instructions for the operation of teaching aids are available. 

5, Teachers invite other faculty members to visit them at home. 

6. There is a minority group of teachers.who always oppose the 
majority. 

7. Extra books are·available for classroom use. 

8. ~ufficient time is given to prepare administrative reports, 

9, Teachers know the family background of other faculty members. 

10. Teachers exert group pressure on nonconforming faculty members. 

11. In.facu:J.ty meetings,.there is the feeling of "let's get.things 
done." 

12. Administrative paper work is burdensome·at this school. 

13. Tea,cher$ talk abo.ut their personal. life to other faculty memQers. 

14. Teachers seek special favors from the principal. 

150 School supplies are readUy available for use in cli:isswork, 

16. Student progress reports require too much work. 

17. Teachers have fun socializing together during school time. 

18. Teachers interrupt.other faculty members who are talking in 
staff meetings, 



19. Most of the teachers here accept the faults of their collea,gues. 

20. Teachers have too many comm:l,.ttee requirements. 

21. There is considerable laughter .when teachers gather informally. 

22. Teachers ask nonsensical questions in faculty meetings. 

23. Custqdial service is available when needed. 

24. Routine duties interfere with the job of teaching •. 

25. Teachers prepare administrative report~ by themselves.· 

26. Teachers ramble when they talk in faculty meetings~ 

27. Teachers at this school show much school spirit. 

28. The principal goes out,of his way to help t~achers, 

29, The principal helps teachers.solve personal problems. 

30. Teachers at this school stay by themselves. 

31. The teachers accomplish their work with great vim, vigor, and 
pleasure. 

32. The principal sets an example by work:l,.ng hard himself. 

33. Th~ principal does personal favors,for teachers. 

34. Teachers eat lunch.by th~mselves .in their own classrooms. 

35. The morale of the teacheJ;"s is high. 

36. Th.e principal uses constructive criticism. 

37, The·principal stays·after school to help teachers finish the:ir 
work~ 

38. Teachers socialize together in small· sel.ect groups. 

39, The principal makes all·class-scheduling decisions. 

40. Teachers are contacted by the principal each day, 

67 

4L. The principal .is well prepared when he speaks at school' functions. 

42, The prinqipal helps staff membel;'s settle minor differences. 

43, The principal.sched,ules the .work .for the teachers. 

44: ~ Teachers leave the ground during the school day. 



45. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55i 

5J. 

57. 

58. 

59. 

60. 

6L 

62. 

63. 

64. 
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Teachers.help select which courses·will be taught, 

The principal corrects teachers' mistakes. 

The principl;ll talks .a great deal. 

The principal explains hiey reasons,for criticism to teachers, 

The principal tries to get better salaries for teachers. 

Extra duty for teachers is posted cons,picuous,ly. 

Th~ rules set by the principal are never questioned. 

The principal looks out for the personal welfare of teachers. 

School secretarial service is available for teachers' use. 

The principal runs the faculty meeting li~e a business conferen~e. 

The principal is in the building before the teachers arrive. 

Teachers work together preparing administrative reports,. 

Faculty meetings-are organized according to a tight agenda, 

Faculty meetings are mainly principal-report,meetings. 

The principal tells teachers of new ideas he has run across~ 

Teachers talk about leaving the school system. 

The principal checks the subject,-matter ability of teachers, 

The principal is, easy to understand.· 

Teachers are informed of the results of a supervisor's visit, 

The principal insures that teachers work to their full capacity. 

Organizational Climate Description Questionnaire 
Cooperative Research Project #SAE 543(8639) 

by Andrew Halpin and Don B. Croft 
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ANSWER·SHEET 

Form II 

Name of Leader ~eing Described 

Name of Group Which He Leads 

RO--Rarely Occurs so--sorn:etim:es Occurs 00--0ften Occurs 
VFO--Very Frequently Occurs 

1. RO so 00 VFO 23,. RO so 00 VFO 44. RO so 00 VFO 
,: 

2. RO· so 0·~ VFO .24 .. RO so 00 VFO 45. RO so 00 VFO 

3. RO so 00 VFO 25. RO so 00 VFO 46. RO so 00 VFO 

4. RO so 00 VFO 26. RO so 00 VFO 47. RO so 00 VFO 

5. RO so 00 VFO 27. RO so 00 VFO 48. RO so 00 VFO 

6 •. RO so 00 VFO 28. RO so 00 VFO 49. RO so 00 VFO 

7, RO so 00 VFO 29. RO so 00 VFO 50. RO so 00 VFO 

8. RO so 00 VFO 30 .. RO so 00 VFO 51. RO so 00 VFO 

9. RO s6 00 VFO 31. RO so 00 VFO 52. RO ~o 00 VFO 

10. RO so 00 VFO 32. RO so 00 VFO 53. RO so 00 VFO 

11. RO so 00 VFO 33. RO so 00 VFO 54. RO so 00 VFO 

12. RO so 00 VFO 34. RO so 00 VFO 55. RO so 00 VFO 

13. RO so 00 VFO .35. RO so 00 VFO 56. RO so 00 VFO 

14. RO so 00 VFO 36. RO so 00 VFO 57. RO so 00 VFO 

15. RO so 00 VFO 37. RO so 00 VFO 58. RO so 00 VFO 

16. RO so 00 VFO 38, RO so 00 VFO 59. RO so 00 VFO 

17. RO so 00 VFO 39. RO so 00 VFO 60. RO so 00 VFO 

18. RO so 00 VFO ~o. RO so 00 VFO 61. RO so 00 VFO 

19. RO so 00 VFO 41. RO so 00 VFO 62. RO so 00 VFO 

20. RO so 00 VFO 42, RO so 00 VFO 63. RO so 00 VFO 

21. RO so 00 VFO 43. RO so 00 VFO 64. RO so 00 VFO .. 

22. RO so 00 VFO 
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/FORM IV 

INSTRUCTIONS: 

The purpose.of this checklist is to determine how well you know 
what is going on in your biology class. Each statement describes some 
laboratory act;iv!ty. The activities are not judged as either good.or 
bad.· Therefore, this checklist is not a test and is.not designed to 
grade either you or your teacher. You are to read each statement and 
decide i{ it describes the activities in your c],.ass., All ,answers should 
be recorded on the answer sheet., NO MA,RKS should be made in this· 
booklet. 

Sample.Question: Answer Sheet 

1. My teacher often takes class attendance. 1. T F 
If the.statement describes what occurs in your classroom, ·cross out 

the T (Tr.ue) on the answer sheet; if it does not, cross out the F 
(False). 

1. My teacher usually tells us step-by-step what we are to do in the 
laboratory. 

2. We spend some time before every laboratory in determining the 
purpose of the experiment. 

3. We -often cannot finish our experiments because it takes so long 
to gather equipment and prepare solutions.· 

4. The laqoratory meets on a regularly scheduled baais (such as 
every Friday), 

5. We often use the laboratory to investigate a problem that comes 
up in class, 

6. The laboratory usually .comes before we talk about the specific 
topic.in,class, 

7, Often/ our, laboratory work is not related to the topic, that we 
are studying in class. 

8. We usually know the. answer to a lal;>oratory,problem that we are 
investigating before we begin,the experiment.· 

9. Members of our, class are able .to help in the preparation of up
coming laboratory exercises. 

10. Our teacher usually explains what results we should expect from 
an investigation.' 

11. We are encouraged to rel:!.d up on an experiment befm;e ,we do it 
with hope, of finding the answer,, 
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12. Many.of the experiments.that are in the laboratory manual.are done 
by the.teacher or other sti;tdents while the class watches. 

13. Th~ data that I collect are often dif£erent from data that are 
collected by the other students, 

14. Our teacher is often busy grading.papers or doing some other 
personal work while we are working in.the laboratory. 

15, During an experiment we record our.data,at·the time we make our· 
observations. 

16. We ,are sometimes.asked to design our.own ex:periment to answer a 
question that puzzles us. 

17. We often ask the teacher if we are doing the righLthing.in qur. 
experiments, 

18. The teacher answers most of our questions about the laboratory 
work by asking us questions. 

19. We spend less than one-fourth of our time in.biology!doing labor
atory work. 

20. We spend at least·half of our time in biology,doing laboratory 
work. 

21~ We never.have the chance to try our own.ways of doing the labor
atory work. 

22. Very little of our laboratory time is spent in the classification 
of specimens. 

23. We work with a variety of equipment and materials in our labor-
atory.activities. · 

24. Plc:1-stic (plaster, wood, etc.) mod~ls anc;l wall charts are often 
used in our laboratory exercises. 

25. We work with a variety of living plants, animals, and microbes. 

26. We can usually answer most of our laboratory work questions by 
finding the. answers in.the textbook. 

27. Our laboratory work consists primarily of the identification of 
the structures of various organisms. 

28. The laborat:ory,provides many,opportunities in identifying and 
defining problems to be investigated. 

29. Our experiments can almost always be completed in a single labor
atory.period. 
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30. The laboratory incluc;lesmany activities that make it possible for 
us to discover things for ourselves, 

31., Our laboratory often con~ists of thoroughly learning the .names of 
structures and their parts, 

32. We .work a great deal with a variety of preserved specimens and 
prepared slides. 

33. We are.able to set our.own pace when doing a laboratory investi
gation.· 

34. We construct many.tables; charts, and graphs in our laboratory 
notebooks. 

35. We spend practically no laboratory time on definitions of biolog
ical terms and the learning of these definitions. 

36. We spend more laboratory time making dissections of preserved 
organisms·than studying live ones. 

37. Our laboratory work consists primarily of making drawings of 
specimens and labeling them. 

38. The equipment that we _use is often too complex for most high 
school students to work with. 

39. We tal~ about what we have observed in the laboratory within a 
day or two after every session. 

40. After every laboratory session we compare the data that we have 
collected with the data of other individuals or groups. 

41, Our: teacher often grades our.data books for neatness. 

42. We are required to copy the purpose, materials, and procedures 
used in our experiments from the laboratory manual,. 

43. We ,are allowed to go beyond the regular laboratory exercise and 
do some experimenting on our own, 

44. We have·a chance to analyze the conclusions.that we have·drawn 
in the laboratory. 

45. Th~ class is able to explain all unusual data that are collected 
in the laboratory. 

4~. When analyzing data from one·of our experiments, we are usually 
asked·to make predictions about what might happen in related 
experiments. 

47. We spend very little time inthe interpretation of graphs and 
tables of the data that we collect. 



48, We do not usually get the ch.ance to repeat an experiment even 
when our first attempts were careless and sloppy. 

49:. We often make tables and draw graphs of dafathat_we collect in 
our investigations. 

50. We sometimes µave to repeat an experiment in order to get the 
expected results. 
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51. We often present to the class our results and conclusions from an 
investigation. 

52. We sometimes do an additional experiment because the data previous
ly collected suggest a new question .to us. 

53. Our tests include many questions based on things that we have 
learned in the laboratory. 

54. I feel that I gain a better understanding of the nature of scien
tific investigation as a result of the teacher's lectures than 
when I do experiment;s. 

55. In.many of our laboratory activities I do not actually feel that 
I am participating in real scientific investigations. 

56. Our teacher feels that the laboratory is the 1,11ost important part 
of our biology course. 

57. I feel that I gain a better understanding of the nature of 
scientific investigation as a result of class discussions, 

58. The students in our class feel that the laboratory is the most 
important part of our biology.course. 

59. I feel that I gain a better understanding of the nature of science 
because of my own investigations, 

60. I feel thai: I.gain.a better understanding of the nature of science. 
primarily as a result of classroom demonstrations by the .teacher. 

Biology Laboratory Activity Checklist 
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ANSWER SHEET 

Form IV 

Name of Teacher Being Described 

Name of Class Which .He Teaches 

T--True F--Fal.se 

1. T F 21. T F 41. T F 

2. T F 22. T F 42. T F 

3. T F 23. T F 43. T F 

4. T. F 24. T F 44. T F 

5. T F 25. T F 45. T F 

6. T F 26. T F 46. T F 

7. T F 27. T F 47. T F 

8. T F 28. T F 48. T F 

9. T F 29. T F 49. T F 

10. T F 30. T F 50. T F 

11. T F 31. T F 51. T F 

12. T F 32. T F 52. T F 

13. T F 33. T F 53, T F 

14. T F 34. T F 54. T F 

15. T F 35. T F 55. T F 

16. T F 36. T F 56. T F 

17. T F 37. T F· 57. T F 

18. T F 38. T F 58. T F 

19. T F 39. T F 59. T F 

20. T F 40. T F 60. T F 



75 

FORM V 

INSTRUCTIONS: 

The purpose of this checklist is to determine how wel+ you know 
what is going on in your biology class. Each statement describes some 
classroom activity. The activities are not judged as either good or 
bad. Therefore, this checklist is not a test and is not designed to 
grade either you or your teacher. You are to read each statement and 
decide if it describes the activities in youl;' class. All answers 
should be recorded on the.answer sheet •. NO MARKS should be made in 
this booklet. 

Sample Question Answer Shee:t 

1. My teacher often takes class attendance 1. T F 

If the statement describes what.oc<:;urs.in.your classroom, cross out, 
the T (True) on the answer· sheet; if it does not, Cl;'oss out the F 
(False). 

1. Much of our,class time is spent,listening to our teacher tell us 
about., biology. 

2. My ,teacher do~sn't·like to admit his mistakes. 

3! If there is a discu~sion among· students, the teacher usually tells 
us who is, right. · 

4. My teacher often repeats almost e:i:cactly what the tex;tbook says. 

5. My teacher often asks us to explain the meaning of certain things 
in the .. text. 

6. My teacher shows us that biology has almost allof the answers to 
questions about·living things. 

7. My teacher asks questions that cause. us to think about· things that .. 
we have· learned in other·. chapters. 

8. My teacher often asks questions that cause us to think about the 
evidence.that is. behind statements that are made in the textbook. 

9. My job is to copy down anc;l memorize what, the teacher tells us. 

10. We .students are often.allowed time in class.to talk among ourselves. 
about ideas in ltj.ology. · 

11. Much.of our class·time is spent in answering orally or in writing 
quest:i.ons tl).at are writte"Q. in the textbook or on study guides. 

12. Classroom deIItonstrations .. are usually done by. students. rather than 
by.the teacher. 
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13. We,seldom or never discuss.the probl~ms faced by sc;ientists inthe 
discovery of a sci~ntific principle. 

14. If I don't agree with what my teacher says; ,he wants m~ to say so. 

15, Most·. of the questions· that we .ask in class are to clear. up wha.t, 
the teacher or text has told us. 

16. We often talk about the kind of evidence.that is behind a scien-
• ,, 1· • tist scone usion. 

17. When.reading the text, we are expected to le~rn most of the de
tails that are stated there. 

18. We ,frequently are required to write out definitions to word lists,· 

19. When reading the textbook, we are always expected to look for the 
main problems and for the evidence that supports them. 

20, Our teacher has tried to teach us how to ask questions of the t~:ii:t, 

21. The textbook·and the.teacher's notes are about the only sources.of· 
biological knowledge that are discussed in class. 

22. We sometimes read the original writings of scientists. 

23. We are.seldom ornever required to outl.ine sections of the text~ 
book. 

24. Our·tests include many questions based on things that we have 
learned in the laboratory. 

25, Our tests often ask us to write out definitions of t~rms. 

26, Our tests .often ask us to relate things we h'ave learned at dif-. 
ferent times. _ 

27. Our tests often ask us to figure out answers to new problems. 

28. Our tests often give us new data and ask us to draw conclusions 
from tliese data~ 

29, Our tests .. often ask us to. put labels on drawings, 

30. My teacher usually tells us step-by-step what we are to do.in th~ 
laboratory. 

31. We spend some time before every laboratory in determining the 
purpose·of the experiment. 

32. We often cannot finish -our experiments because it takes so long 
to gather equipment and prepare solutions. 
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33. The ~aboratory meets on a regularly scheduled basis (such as every 
Friday). 

34. We often use the laboratory to investigatea problem that comes 
up in class. 

35. The laboratc;,ry usually comes before we talk about the specific 
topic in. class, · 

36. Often our laboratory work is not related to the topic that we are 
studying in class. 

37, We ,usually know th~ answer to a laboratory problem that we are 
investigating before.we begin the experiment, 

38. Many of the e~periments that are in the laboratory manual are done 
by the .teacher or other students·while the class watches, 

39. The data·that I collect are ,often different from data that are 
collected by the other students. 

40. Our teacher is often busy grading papers or doing some other 
personal work while we are working in the laboratory. 

41. During an experiment.we record.our data at the.time we make our 
observations. · 

42. We are sometimes asked to design our own experiment to answer a 
question that puzzles us. 

43. We .often ask the teacher if we are doing the right thing in our 
experiments. 

44. The teacher answers most of our questions about the laboratory 
work by asking us the questions. 

45. We spend less than one-fourth of our time in biology doing labor
atory work. 

46. We never have the chance to try our own ways of doing the labor
atory work. 

47. We talk about.what we have observed in the laboratory within a 
day or two after every session. 

48. After every laboratory session, we compare the data that we have 
collected with the data of other individuals or groups, 

49. Our teacher often grades our data books for neatness. 

50. We are requirecl to copy the purpose, materials, and procedure 
used in our experiments from the laboratory manual. 



51. We are allowed to go beyond the regular laboratory exercise and 
do some experimenting on. our: own., 
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52. We have a chance to analyze the conclusions that we have drawn in 
the laboratory. 

53, The class is able to explain all unusual data that are collected 
in the laboratory. 

BIQLOGY CLASSROOM ACTIVITY CHECKLI.ST 
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,1 

ANSWER SHEET 

Form V 

Name of Teacher Being Described 

Name of Class Which He Teaches 

T--True F--False 

1. T F 21, T F 41. T F 

2. T F 22. T F 42. T F 

3. T F 23. T F 43. T F 

4 .. T F 24. T F 44. T F 

5, T F 25. T F 45. T F 

6. T F 26. T F 46. T F 

7. T F 27. T F 47. T F 

8. T F 28. T F 48. T F 

9. T F 29. T F 49. T F 

10. T F 30. T F 50. T F 

11. T F 31. T F 51. T F 

12. T F 32. T F 52. T F 

13. T F 33. T F 53. T F 

14. T F 34. T F 

15. T F 35~ T F 

16. T F 36. T F 

17. T F 37. T F 

l.8. T F 38. n; F 

19. T F 39. T F 

20. T F 40. T F 
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Teachers' and Principals' Data Sheet: 

Marital Status: () single ( ) married () widowed () divorced 

Sex: ( ) male () female Age: ---
Primary Teaching Area: #1 ahd #2 -----------
Teaching Experience: 1, (total) -..,------------,. 

2. (at this school) _________ 3. (in present teaching area)_._ 

4. (under present principal) -------
5. (experience as principal) _ _,..... __ _ 

Average Class Size: (use laboratory enrollment if separate from 
lecture) 

() less than 15 () 16-20 ( ) 21 ... 25 () 26-30 

() greater than 30 

Degrees: () BS or BA () BS or BA+ 15 hrs. () masters 

()masters+ 15 hrs. ()masters+ 30 hrs. ( ) EdS 

( ) EdD or PhD () Other (explain) -------------~---....-...--
College Credit Hours in $cience (approx.): 

Biolpgy Chemistry Physics Earth Sci. 

1, Undergraduate 

2. Graduate 

Membership in.Professional Organizations: (in order of preferen,::e) 

If you are .a biology.teacher, have you attended any biology institutes 
in the past ten years? If so, list and indicate if BSCS oriented: 

Class Schedule: 

Sec. 1 Sec. 4 

Sec. ~. Sec. 5 

Sec. 3 Sec. 6 
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Student Data Sheet: 

Complete this form.by checking or.filling in the appropriate blanks, 

SE)(: Male --- Female AGE: 

CLASSIFICATION: __ Freshman _sophomore __ Junior Senior 

LIST PRESENT SCHEDULE OF COURSES: 

7. --~--------------
EXTRACURRICULAR AGTIVIrIES: 

1. Sports 

Football ~-Bask~tball Baseball Track Wrestling 
-,-,--

2. Fine Arts 

Band Chorus Glee Club Debate Drama (Plays) 

3. Cll,ibs 

FFA FHA _F+A T&I Science Club ~·-Pep Club 

Student Council 
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OCDQ SUBTEST AND OPENNESS SCORES 

School 
No. DIS HIN ESP INT ALO PIU> THR CON OPEN 

1. 51 60 48 53 46 58 40 48 36.5 
2. 58 50 43 49 53 53 43 55 28.6 
3. 53 55 45 47 44 51 54 54 45.9 
4. 62 56 41 50 48 54 44 49 22.8 
5. 54 54 43 50 42 59 49 53 38.4 

6. 57 51 37 55 51 57 46 50 25.9 
7. 57 47 40 46 52 58 48 56 31.2 
8. 45 50 48 47 51 62 48 53 50.9 
9. 53 48 46 50 55 58 38 56 31.9 

10. 50 49 48 48 51 57 49 53 46.7 

11. 58 51 42 48 54 54 45 52 29.2 
12. 56. 52 37 50 52 56 47 54: 28.4 
13. 61 51 46 53 49 52 41 so' 25.5 
14. 52 55 54 51 51 55 38 48 40.3 
15. 58 53 39 51 48 59 42 55 23.4 

16. 52 49 44 48 62 54 45 51 37.0 
17. 61 55 44 49 47 56 45 l+7 28.5 
18. 59 52 40 48 49 51 48 57 29.2 
19. 58 52 42 53 50 51 43 56 27.2 
20. 62 53 46 57 44 54 38 51 21.9 

21~ 61 54 46 54 43 55 45 46 30.6 
22. 59 53 45 54 53 54 40 47 25.5 
23. 54 55 44 52 50 51 50 49 40.1 
24. 54 47 42 51 50 59 51 50 38.7 
25, 62 51 42 56 41 52 45 55 24.4 

26. 48 51 45 53 54 52 50 52 46.8 
27. 53 54 56 54 50 45 42 50 45.2 
28. 65 54 47 56 48 50 36 48 18.1 
29. 51 55 44 48 50 58 46 53 37.7 
30. Not enough data for ap~lysis, 
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