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IlvT:iODUCTION 

Improvement of instruction hss been of concern to ecu-

cetors since the early years of education. Pressures from 

various forces within society have demanded that the schools 

do something to upgrade their end product, the student. 

Because of this, curricula have undergone radical change. 

They have moved from a rigid content centered curriculum to 

& flexible student centered curriculum as stated in the 

Encyclopedia of Educational research (i|, p. 361): 

In the early history of education, the curriculum was a 
social and intellectual bank in which was deposited the 
accumulated wisdom of people to be drawn upon as needed 
by its youth. At present the trend is definitely 
toward a flexible curriculum, where the planning is 
done primarily in terms of the developing needs and 
abilities of the learners against the background of the 
needs of society, the relative usefulness of various 
knowledges and skills, and the logical and psychologi­
cal nature of learning. 

In r scent years many Innovative practices have been 

attempted throughout the country. Some of these practices 

have been implemented in a few of the schools in the state 

of Iowa, Their implementation has been based on the phil­

osophy that these practices would bring the necessary flexi­

bility into the school system so that the teaching-learning 

situation might be improved. They assume that if these 

practices facilitate the teaching-learning situation, thoy 

will result in higher achievement and improved attitudes 

toward the school by the student. 
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Statement of the Problem 

The purpose of this study was to determine if an organ­

ization and methodology including team teaching, large group 

and small group instruction, modular scheduling, and inde­

pendent study in selected Iowa high schools was effective in 

improving the attitudes toward their school and raising the 

level of achievement of students in comparison to programs of 

instruction not utilizing all of these practices. The study 

attempted to answer the following questions: 

Question 1: Do students in schools using team teaching, 

large group and small group instruction, modu­

lar scheduling, and independent study have a 

more positive attitude toward school than stu­

dents in non-innovative schools? 

Question 2: Is there a positive correlation between the 

attitudes of students in either innovative or 

non-innovative schools and the attitude of their 

instructors? 

Question 3: Do instructors in innovative schools have a more 

positive attitude toward school than instructors 

in non-innovative schools? 

Question i;; Do students in innovative schools tend to 

achieve higher than students in non-innovative 

schools as measured by grade point average (GPA), 

rank in class, and/or Iowa Tests of Educational 
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Development (ITSD) results? 

Question $: Is there a significant difference in attitude 

between sexes in either innovative or non-inno-

vative schools? 

Question 6: Do attitudes held by students vary with size of 

school? 

Question 7: Are innovative schools more successful in 

raising the level of achievement of students 

than non-innovative schools? 

Question 8; Is there a significant correlation between 

attitude and achievement in school? 

In answering these questions the, following null hypo­

theses were tested: 

Null Hypothesis 

Null Hypothesis 

Null Hypothesis 

1: There is no significant difference in 

attitude as measured by an attitude 

scale between students in innovative 

schools and students in non-innovative 

schools• 

2; There is no significant correlation 

between the attitudes of students and 

the attitudes of faculty members in 

either innovative or non-innovative 

schools. 

3: There is no significant difference in 

attitude between instructors in innova-
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tive and 

ÎIull Hypothesis 1;: There is 

atti tude 

Characte: 

students 

dents in 

students 

basis of 

Null Hypothesis $ : There is 

attitude 

students 

dents in 

students 

basis of 

Null Hypothesis 6: There is 

atti tude 

students 

dents in 

students 

basis of 

Null Hypothesis 7: There is 

attitude 

students 

dents in 

students 

non-innovative schools, 

no significant difference in 

as measured by the High School 

'istics Index (HSCI) between 

in innovative schools and stu-

non-innovetive schools when 

are also categorized on the 

sex. 

no significant difference in 

as measured by the HSCI between 

in innovative schools and stu-

non-innovative schools when 

are also categorized on the 

intellectual aptitude, 

no significant difference in 

as measured by the HSCI between 

in innovative schools and stu-

non-innovative schools when 

are also categorized on the 

school size. 

no significant difference in 

as measured by the HSCI between 

in innovative schools and stu-

non-innovative schools when 

are also categorized on the 
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besis of sex and school size. 

Null Hypothesis 8: There is no significant difference in 

attitude as measured by the HSCI between 

students in innovative schools and stu­

dents in non-innovrtive schools when 

students are also categorized on the 

basis of sex and intellectual aptitude. 

Null Hypothesis 9: There is no significant difference in 

attitude as measured by the HSCI between 

students in innovative schools and stu­

dents in non-innovative schools when • 

students are also categorized on the 

basis of school size and intellectual 

aptitude. 

Null Hypothesis 10; There is no significant difference in 

attitude as measured by the HSCI between 

students in innovative schools and stu­

dents in non-innovative schools when 

students are also categorized on the 

basis of school size, sex, and intel­

lectual aptitude. 

Null Hypothesis 11; There is no significant difference in 

achievement scores, rank in class, or 

GPA between students in innovative 

schools and students in non-innovative 
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schools as measured by cumulative grade 

point average, rank in class, and/or 

ITEB results. 

Null Hypothesis 12: There is no significant difference in 

achievement scores, rank in class, or 

G-PA between students in innovative 

schools and students in non-innovative 

schools when students are also categor­

ized on the basis of sex, 

Null Hypothesis 13: There is no significant difference in 

achievement scores, rank in class, or 

GPA between students in innovative 

schools and students in non-innovative 

schools when students are also categor­

ized on the basis of school size. 

Null Hypothesis II4.: There is no significant difference in 

achievement scores, rank in class, or 

GPA between students in innovative 

schools and students in non-innovative 

schools when students are also categor­

ized on the basis of intellectual 

aptitude, 

Null Hypothesis l5: There is no significant difference in 

achievement scores, rank in class, or 

GPA between students in innovative 
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schools when students are also categor­

ized on the basis of sex and intellectual 

aptitude. 

Null Hypothesis 16: There is no significant difference in 

achievement scores, rank in class, or 

GPA between students in innovative 

schools and students in non-innovative 

schools when students are also categor­

ized on the basis of sex and school size, 

Null Hypothesis 17: There is no significant difference in 

achievement scores, rank in class, or 

GPA between students in innovative 

schools and students in non-innovative 

schools when students are also categor­

ized on the basis of school size and 

intellectual aptitude. 

Null Hypothesis l8; There is no significant difference in 

achievement scores, rank in class, or 

GPA between students in innovative 

schools and students in non-innovative 

schools when students are also categor­

ized on the basis of sex, school size, 

and intellectual aptitude. 
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Definition of Terms 

Before the material of this study is considered, it 

seems necessary to make clear the meaning of certain terms 

employed in this discussion. 

Team teaching - An arrangement by which teachers coop­

eratively plan, instruct end evaluate a group of students. 

Large group instruction - Instruction involving groups 

of more than 15 students. 

Small group instruction - Instruction of students in 

groups of 15 or less. 

Modular scheduling - Scheduling facilitating units com­

posed of time, class size, and course structure in combina­

tion. 

Independent study - Study in depth, pursued by the 

student in areas of his interest. 

Innovative school - Schools that use team teaching, 

large group instruction, small group instruction, modular 

scheduling, and independent study. 

Non-innovative schools - Schools that do not use all 

five factors as stated for innovative schools. 

ITED (Iowa Test of Educational Development) - An 

achievement test taken by all students in the study in the 

fall of 1969. The composite standard score was used in this 

study. 

Intellectual Aptitude Test - The Otis Classification 



www.manaraa.com

9 

Quick Score (verbal form) or a comparable test given to all 

students in the study. 

School size - Size was determined by total enrollment 

of grades 10-12 of the high school. The levels of size 

used were as follows: (1) above 1000 pupils, (2) i;00 to $00 

pupils, and (3) under 200 pupils. 

Attitude scale - The High School Characteristics 

Index, Form 960, given to all students and faculty members 

in the study to ascertain the attitudes of both students 

and faculty toward the school environment. 

Grade level - Students used in this study were seniors 

in high school. 

Intellectual aptitude level - Three classifications 

were considered in the study: (1) below 90, (2) 90 to 110, 

and (3) above 110, 

Grade point average - Cumulative average through the 

senior year in high school based on a I4..0 point scale. 

Rank in class - The rank in class of each student at 

the end of his senior year. 

Delimitations of the Study 

The scope of this investigation was confined to selected 

Iowa high schools categorized by size and innovative prac­

tices during the 1968-69 school year. The innovative schools 

were using team teaching, large group instruction, small 

group instruction, modular scheduling, and independent study 
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in some phase of their school program. The non-innovative 

schools were considered as those schools not using all five 

of these practices. 

This study included males and females in grade twelve 

only, during the 1969-70 school year. The students were 

further categorized into three groups of intellectual .apti­

tude as measured by an intellectual aptitude test; (1) below 

90, (2) 90 to 110, and (3) above 110. 

The study was restricted further in that no attempt was 

made to measure improvement of attitude within the innova­

tive or non-innovative schools. Attitude was measured at a 

specific point in time. 

After the innovative schools were selected, the non-

innovative schools were chosen only in relation to size. 

Sources of Data 

The State Department of Public Instruction publication 

Administrative and Instructional Practices in Iowa Schools, 

1968-1969 School Year (2) was used to determine the innova­

tive schools in this study. The information in this publi­

cation was secured through a questionnaire sent to all 

public high school districts in Iowa. 

Data on Iowa Schools, 1967-68 School Year (17) was used 

to categorize the schools by size. 

The 19t>9 Iowa Test of Educational Development provided 

the achievement scores of each student in the sample. The 
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High School Characteristic Index, Form 960, was administered 

to senior students and faculty members in each of the six 

schools in the study and provided the attitude score used 

in the study. 

Each school in the study furnished the sex, ITiD score, 

class rank, intellectual aptitude, and grade point average 

information used in this study. 

Organization of the Study 

This study is organized into five chapters. The first 

chapter includes the introduction, statement of the problem, 

definition of terms, delimitations, sources of data, and 

the organization of the study. The second chapter contains 

the review of related literature and research. Chapter 

three describes the methods and procedures used in the 

study. The fourth chapter presents and describes the find­

ings. Chapter five presents a summary of the findings, con­

clusions concerning the findings, limitations of the study, 

and recommendations for further research. 
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R3VIEW OF RELATED LITERATURE 

In reviewing the literature it was apparent that secon­

dary school education has been in a constant state of change 

since its inception in the United States. In recent years 

change has been so fast that Friedlander (21)., p. 11) 

remarked : 

The spirit of innovation is perhaps the most out­
standing characteristic of today's educational scene. 
The rapid pace of change carries with it the danger 
that innovations become tomorrows' orthodoxies despite 
the absence of clear evidence that they can live up to 
the expectations for improvement that they arouse. 

Free education for all, compulsory education, and the 

comprehensive high school have been three major changes 

since the early l800's (10). But, pressures from within our 

society have increased the need for further change. This 

change is far different than what has been achieved in the 

past. Today's education is going through a qualitative 

rather than a quantitative change. As Bush and Allen 

(10, p. 2) stated: 

The new goal which is now beginning to emerge refers 
not to amount and numbers (i.je., everyone in school 
for a given number of yearsT - quantitative standard 
of the past - but rather to a quality of excellence 
to be achieved in the education provided for everyone 
in high school. While the debate over what shall 
constitute an education of the highest quality for 
each pupil has not been concluded, more than a sug­
gestion emerges that the new aim may be even more 
lofty in its conception than its predecessor. The new 
goal emerging from public discussion of secondary 
education is this: All youth shall, by the end of 
compulsory schooling, be so launched on a broad, 
liberal education that they will continue such educa­
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tion as a lifelong pursuit. Further, each person's 
education will have been so planned that he will have 
opportunity to develop, as early as his talents are 
discovered, and be encouraged to develop one or more 
lines of specialization which will represent the 
flowering of his own unique interests and abilities. 

This is a major change from the earlier philosophy that 

high school students should have a liberal background, but 

not specialize until after the completion of high school. 

To upgrade the quality of education for each student, it 

was necessary to develop improved programs of instruction to 

suit the individual's needs. It went without saying that 

improvement of instruction must show a marked change in 

attitudes of students toward the school environment and an 

increase in their achievement if, in fact, instruction had 

been improved. 

This chapter has been divided into the following areas 

that seem appropriate for this study: (1) innovation - defi­

nition, examples and research, and on-going programs; (2) 

attitudes - definitions and research; and (3) analysis of 

the instrument used to measure student attitude toward their 

school environment - the High School Characteristics Index, 

Innovation 

Innovation has been defined in many ways, and means 

different things to different writers. To some it would 

seem that innovations are frequently administrative 

gimmicks that do little to change the school, much less 
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improve the educational setting (ij.1). Innovations should 

change the educational setting so that opportunity for 

learning can be maximized. Gibbons (25, p. 31) made this 

statement regarding innovation; 

I recommend one operating principle for changes in this 
direction: innovations should involve change in the 
relationship between the student and his teachers con­
cerning the act of learning, change in the opportuni­
ties for learning (range of situations, facilities, 
personnel), and change in the distribution of author­
ity. Modification of content or organization alone 
tend to be superficial. 

This study will consider innovation as any change, 

excluding program of instruction, brought about intentionally 

that makes it easier to accomplish the goals of the school. 

This definition is similar to Miles' (^3, p. li^.) statement 

that; 

Generally speaking, it seems useful to define an 
innovation as a deliberate, novel, specific change, 
which is thought to be more efficacious in accom­
plishing the goals of the system. 

Innovations can make schools more flexible so that cer­

tain goals can be attained, A flexible school has structure, 

but not the rigid structure of the past (33), The structure 

serves the student and the teacher so that the student has 

the opportunity to develop greater Initiative and responsi­

bility, improve his study skills and attitudes. Improve his 

ability to think critically, end increase his academic 

achievement (62). 

Many types of innovations were described in the litera­
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ture. Those described most frequently were flexible modular 

scheduling, team teaching, large and small group instruction, 

independent study, differentiated staffing, programmed 

instruction, honor study halls, ability grouping, ungraded 

schools, and curriculum programs such as UICSM mathematics, 

SMSG mathematics, BSCS biology, CBA chemistry, and ESC? 

earth science (1), (10), (22), (76). Some of these have 

been in use since the early 1900's (3)« 

A survey by the North Central Association was reported 

by Cawelti (12). The survey included 10,266 accredited 

schools. The results of the survey led him to remark 

(12, p. 58): 

The diffusion rate for accepting new ideas is now more 
rapid in secondary schools than it was before. Change 
in American education has moved from a crawl to a walk. 

The survey reinforced the feeling of Friedlander (21^), 

when Cawelti (12, p. 58) said; 

A careful search of the literature discloses an abun­
dance of material on so-called innovations in curricu­
lum, technology, and organization. But little is 
known about the effects of different treatments or 
strategies of learning over a meaningful period. This 
is perhaps the most discouraging aspect of what some 
call the band wagon phenomena with innovation, 

Cawelti indicated very few of the changes are truly 

innovations. But, some that he feels are innovative by any 

standard are differentiated staffing, flexible modular 

scheduling, and computer assisted instruction. 

The latest upsurge in the use of these innovations was 
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forecast by Trump (77) In 1959 in his book Images of the 

Future. 

Trump probably was more instrumental in igniting recent 

innovation than any other author. He pointed the way toward 

overcoming organizational handicaps that have bound the 

schools for generations. The school of the future, as he 

predicted, would be developed around three kinds of activi­

ties: large-group instruction, small group instruction, and 

individual study. He said (77, p. 11+): 

An underlying purpose of the school will be to develop 
ability to study, think, and solve problems in contrast 
to todays' emphasis on memorizing facts. In large 
groups, small-group discussions, and individual study, 
the emphasis will be put on the goal of helping the 
student develop the ability to solve problems on his 
own. 

Trump has made educators conscious of possible ways to truly 

individualize instruction. 

Incorporating many of Trump's ideas. Bush end Allen (10) 

developed A New Design For High School Education Assuming 

A Flexible Schedule. This book outlined s flexible arrange­

ment which considers the differences of students, instruc­

tors, and subject areas. This plan has been put into opera­

tion in many school systems. 

Numerous schools have implemented Trump's plan as well 

in recent years; however, limited research is available on 

specific schools that are innovative compared to those that 

are non-innovative. 
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The literature indicates that not all innovations seem 

to be as effective as hoped, Cawelti (12) indicates that 

individual studies show that flexible scheduling does not 

make a difference in achievement, but he advocates its use 

so that the superior teacher can be used more effectively, 

A clearer picture may be seen as schools use innovations 

over a longer period of time. 

In a study on modular scheduling, Speckhard ( 6 3 )  

evaluated academic achievement, study habits, attitudes, 

ability to think critically, and development of self-direc­

tion and self-responsibility. The experimental school in 

the study used a modular schedule of 27 "mods" of 15 minutes 

each. The control school used the typical 55 minute, six 

period schedule. With the modular schedule, the experimental 

school utilized independent study, large and small group 

instruction, unstructured free time, and team teaching in 

English and mathematics. 

He found that students achieved as much or more in the 

experimental school as in the control school. Students in 

the experimental school developed a significantly higher 

ability in critical thinking. General academic growth was 

shared equally by both boys and girls and at all achievement 

levels. There were no significant findings concerning 

attitudes. In the area of unsupervised study, students of 

average and below-average ability experienced some diffi­
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culty in adjusting. 

An on-going project at the University of Chicago Lab­

oratory School designed to encourage freshman students to 

take more responsibility in determining how, when, and where 

they should study was reported by Congreve (llj.) at the end 

of the fourth year of the project. Students were given the 

opportunity to choose the amount of independent study they 

would like to have. There were three levels of independent 

study. The analysis revealed that the students of higher 

ability and achievement chose the most independent study, 

while students with less ability chose their mode of learn­

ing more in keeping with their ability and achievemento 

It was found that the students learned as much as 

students taught in a traditional classroom and in critical 

thinking did better than was expected. The more able 

students seemed to gain more in writing and inquiry skills, 

A study by Zweibelson (83, p. 3) of team teaching and 

ability grouping disclosed; "Students in high ability tracks 

tended to have more negative attitudes toward the school than 

those in lower ability groups," The findings indicated that 

ability grouping did not improve the motivation toward 

learning or improve the attitude toward school. 

Two studies indicated that Innovations may be effective 

only If the instructor is Inventive and above average. 

Devine (I6) found that attitudes of students were good 



www.manaraa.com

19 

toward school and toward programmed instruction if the 

instructor was above average. Achievement, likewise, was as 

good or better with programmed instruction if the instructor 

was average or above. In the case of both attitudes and 

achievement, the students did not score well if the teacher 

was below average. 

Prey, Shimebukuro, and Woodruff (23) found that there 

was a marked decline in both attitudes and achievement when 

there was little variety in instruction in their study com­

paring traditional and programmed instruction. As attitudes 

became negative, achievement declined, 

A study by Marks (ij.2), comparing new and traditional 

programs in chemistry, showed no significant difference in 

achievement when ability was held constant. The Chemical 

Bond Approach was compared with the traditional approach to 

chemistry in this study, 

Vogel and Bowers (79), in a study of the effect of 

school organization on attitudes, achievement, and behavior, 

found that the nongraded school encouraged pupil development 

in conceptual maturity. The traditional graded form of 

organization encouraged pupil development in achievement 

and attitude toward school, 

A Colorado study reviewed by Cawelti (12) found that 

students and teachers had favorable attitudes toward flexible 

scheduling. It provided greater individualization of in­
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struction. The low achievers had more difficulty with 

independent study than did the students that were average 

or above. It was found that students learned as well or 

better than students in a traditionally scheduled school, 

but tests showed that students in a flexibly scheduled 

school showed improvement in critical thinking. 

There are several on-going experiments from which data 

cannot yet be obtained. Five of these will be explained 

briefly in the next few pages. 

The Stanton School District, Wilmington, Delaware,^ 

has embarked on an individualized-progress curriculum. 

This program is funded through the federal government. 

The high schools are developed on an ungraded-individualized 

curriculum design. The curriculum has been constructed with 

a basic philosophy of educating each individual to the maxi­

mum of his capacity, and to teach him how to continue his 

education throughout his life* 

The program uses modular scheduling, large group 

instruction, small group instruction, and independent study. 

The students are unscheduled for about 35 per cent of their 

time. During this free time they may choose to work in any 

one of many subject area resource centers, the library, the 

laboratories, the quiet study area, or the lounge, A great 

^W, P. Keim, Stanton School District, Wilmington, Dela­
ware, Information concerning new program. Private corres­
pondence, 1970, 
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amount of the Individualized study is accomplished using 

programmed instruction. 

It has been found through their research, that the stu­

dent does not effectively use about one third of his unsched­

uled time. This amounts to about 11*. per cent of the school 

day, which includes lunch time. The district believes that 

since the student uses his free time wisely, more unscheduled 

time for each student is planned for the future, 

A second program is a Title III project at Moberly, 

Missouri.^ Moberly High School is using modular scheduling 

so that individualized instruction can be accomplished to a 

greater degree than in a traditionally scheduled school. It 

also makes it possible to utilize the instructors' strengths 

and compensates for their weaknesses through team teaching. 

In this program, emphasis is placed on the individual stu­

dent who is made responsible for his own learning. 

This program has been in operation for two years. The 

initial program started four years ago and was revised after 

two years to the program now in progress. All scheduling in 

this system is done by computer. 

The third program also is an ESEA Title III project.^ 

^W. R, Koelling, Moberly Public Schools, Moberly, 
Missouri. .Information concerning new program. Private 
correspondence. 1970, 

p 
Alan Farley, Andrew Lewis High School, Salem, Vir­

ginia. Information concerning new program. Private cor­
respondence, 1970, 
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This program is in Andrew Lewis High School, Salem, Vir­

ginia. In 1968 the traditional mode of scheduling was dis­

carded and a flexible modular schedule was put in its place. 

Study halls were eliminated and 39 new courses were inserted 

into the curriculum. The object was to give the students a 

broader curriculum, more responsibility regarding their 

free time, and more time for independent study. 

Because of the modular schedule, implementation of 

large group and small group instruction became a reality. 

The schedule is developed by computer. Class sizes range 

from 6 to 160 end may meet for any length of time desired 

up to 105 minutes on iS-minute modules. Students have as 

much as one-third of their time unstructured, thus permitting 

them to learn as the philosophy of "going ahead independ­

ently" indicates. At the present time Andrew Lewis High 

School is conducting an evaluation of the total program. 

A fourth project is the West York Area Plan.^ This 

is a Title III program in the junior high school in York, 

Pennsylvania, that attempts to meet the individual needs of 

students through the process of flexible-modular scheduling, 

large group and small group instruction, and independent 

study. 

Teacher teams of 3 members and one teacher-aide work 

^Mrs, Jean Ann Myers, West York Area School District, 
York, Pennsylvania, Information concerning new program. 
Private correspondence. 1970. 



www.manaraa.com

23 

with groups of 90-100 students within a block of time in 

three subject matter areas. The team meets daily to corre­

late their work; choose varied sized groups of children; and 

plan use of the facilities, and the time element to be 

expended. All members of the team are of equal status. 

The classes are organized in flexible or traditional 

ways as the situation dictates. Subject areas may be merged 

or completely separate, depending on the unit of study. 

This program has been in operation since the 1968-69 

school year. Each year it is changed to meet the needs of 

the student and to utilize the staff most effectively. 

The fifth program is at Wilson Campus School, Mankato, 

Minnesota.1 It is organized on a completely individualized 

basis in grades K-12, There are no bells or time limits. 

Students may study in one area all day or work in a number 

of areas as it suits their needs. The school is open 24 

hours a day, seven days a week, and follows the philosophy, 

as stated by their principal, Don Glines (26, p. 399): "If 

the schools are to be significantly better, they must be 

significantly different," 

Glines feels that modular scheduling is already obso­

lete, Glines prefers to offer the student a "menu" each 

day so that he may sample what he feels is needed each day, 

^Dr. Don Glines, Wilson Campus School, Mankato, Minn­
esota. Information concerning new program. Private cor­
respondence. 1970. 
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country school. Students may range in age from 5 to l6 in 

any one class. Attendance is optional end the emphasis is 

toward working with the individual, not the group. 

The National Association of Secondary School Principals 

has in progress a Model Schools Project (76). The project 

is another program that J, Lloyd Trump has been instrumental 

in developing. There are 3i+ model schools throughout the 

country involved in the project that is designed for five 

years and is partially financed by the Danforth Foundation. 

The program is based on three assumptions; (1) since 

innovations have often been superficial rather than real it 

is assumed that it is possible to make major organizational 

changes without altering the way in which teachers and 

pupils function; (2) innovations have not been adopted in 

the entire system, thereby nullifying its potential; and 

(3) new roles for both the teacher and pupil must develop, 

and they must be active participants in this development. 

The project is attempting to demonstrate how a network 

of schools may change their programs from traditional to 

innovative over a five year period of time. An attempt is 

being made to define a change strategy that will work 

effectively for all schools. It embodies a change in the 

roles of both the teachers and the pupils, redefining the 

leadership priorities of the principal, refining the curri­
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culum, and utilizing buildings, equipment, supplies, and 

money more efficiently. 

Attitudes 

It was apparent from the literature that attitude has 

been of interest to man for centuries. However, the bulk 

of literature on this subject concerning attitudinal fac­

tors in the education process has been written in the last 

2 0  y e a r s  ( 9 ) o  

Attitude has been defined in many ways, as are most 

abstract terms. It has been defined as a person's consis­

tency in response to objects of his environment (11). This 

agrees with Allport's definition that although attitude has 

more than one meaning, it is a mental state of preparation 

for both action and fitness, which he defines further in 

Pishbein (19, p. 8): 

An attitude is a mental and neural state of readiness, 
organized through experience, exerting a directive or 
dynamic influence upon the individual's response to 
all objects and situations with which it is related, 

Oppenheim (52) also saw attitude as a state of readi­

ness in which the individual has a tendency to act or react 

in a particular wa^ when confronted by a certain stimulus. 

Further, he felt attitudes were not formed in a logical 

fashion. They are formed, modified and discarded because of 

the reaction of others. Attitudes are highly emotional and 

will arouse strong defense mechanisms within the holder to 
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preserve the specific attitude and resist change. 

Cronbach (16), like Oppenheira, stated attitudes can be 

confirmed or modified by repeated trials. Each time a per­

son acts or expresses an opinion, his Interpretation is 

supported or contradicted by the reaction of others. 

A broader definition of attitude was used by Thurstone 

(72, p. SSh)3 who said; 

Attitude is the sum total of man's inclinations, 
feelings, prejudices, bias, preconceived notions, 
ideas, fears, threats, and convictions about any 
specific topic, 

Sherif, Sherif, and Nebergall (60) defined attitudes 

as the stand the individual takes concerning objects, 

issues, persons, groups, or institutions. Further, they 

agreed with Allport that attitudes are inferred from a 

consistent mode of behavior toward objects within the 

environment « 

Attitudes may be either positive or negative as Sherif 

and Sherif (59» p. 115) wrote: 

Operationally, an attitude may be defined as the indi­
vidual's set of categories for evaluating a stimulus 
domain, which he has established as he learns about 
that domain in interaction with other persons and which 
relate him to various subsets within the domain with 
varying degrees of positive and negative affect. 

Katz, in Pishbein, (19, p. 14-59) concurred with them: 

Attitude is the predisposition of the individual to 
evaluate some symbol or object or aspect of his world 
in a favorable or unfavorable way, 

Allport, in Fishbein, (19, p. h 7 ) $  after studying over 
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100 definitions of attitude, concluded that: "Attitude is a 

learned predisposition to respond to an object in a consis­

tently favorable or unfavorable way," 

It would seem helpful to those in education to be able 

to predict the behavior of students in a given situation if 

the attitudes of the students were known. But Fishbein (19) 

indicated there is very little consistent evidence that, 

although the attitude toward some object is known, the 

behavior of the person toward the object cannot be predicted. 

He felt the situation brings in a variable that cannot be 

predetermined. 

Attitude may also be thought of as opinion, as Thur-

stone (72, p, 26) said: 

Opinion is the verbal expression of attitude. 
Actually, then, an opinion is a symbol of an atti­
tude. Opinions may be used as the means for measur­
ing attitudes. 

Allport, in Fishbein, (19, p. 7) agreed when he said: 

"Public opinion is the highest form of collective attitudes." 

Therefore, opinion may be used to measure attitude as stated 

by Allport (19, p. 9): 

The simplest method for determining how common an atti­
tude (really an opinion) may be in a certain population 
is by counting ballots or by tabulating answers to a 
questionnaire. Roughly, this method may be said to 
"measure" the range and distribution of public opinion, 
although it does not, of course, determine the in­
tensity of the opinion of any given Individual upon 
the issue in question. 

Katz and Allport (38) indicated people have two sets of 
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attitudes on many questions, One attitude is their public 

opinion which they will relate to most people. The other 

attitude is their private attitude which they will relate 

only to those closest to them. People are likely to give 

their public opinion when questioned or when writing a 

questionnaire. If the questionnaire forms are anonymous, 

however, they are likely to respond with their private 

attitudes, 

Sherif, Sherif, and Nebergall (60) reinforced this 

theory when they reported that a study in 1962 indicated 

that students don't always reveal their true attitudes 

when they are being tested. If they feel their responses 

may be checked by someone they know, they will likely give 

the socially acceptable response rather than their true 

feelings, 

Krech, Crutchfield, and Ballachey (39) felt that the 

measurement of attitudes is necessarily indirect as is the 

measurement of all psychological determinants, but atti­

tudes can be measured on the basis of inferences drawn from 

the responses of the individual toward an object. 

Attitudes are important to people in education. This 

variable apparently has a significant effect upon the per­

formance of the student and must be taken into account. 

As Brodie (9, p. 375) stated: 

The character of student attitudes toward school and 
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education in general has posed problems of both theo­
retical and practical importance to educators. During 
the past two decades, particularly, an impressive body 
of professional literature has borne on attitudinal 
factors in the educative process. It has been asserted 
that such concern is pragmatically justified in the 
light of a logical relationship to such school phenom­
ena as under-achievement, failure, conduct problems, 
and dropouts. 

It must be remembered that because attitudes are highly 

emotional they will be difficult to change. This is a prob­

lem that educators must deal with as they attempt to improve 

the teaching-learning situation. 

There has been a large quantity of research done in 

recent years on attitudes and achievement. It would seem 

impossible to review it all in this work. Only those that 

seemed most appropriate for this study were reviewed. 

In a study of 2300 high school students, grades 9-12, 

Brodie (9) found that attitude must be considered when 

achievement is studied, Ke used a student opinion poll to 

determine attitudes and the Iowa Tests of Educational 

Development to determine achievement. Satisfied students 

scored significantly higher on seven of the nine tests of 

the ITED. Only Background in Natural Sciences and Vocabu­

lary were not found to be significant, which led him to 

conclude (9, p. 378): 

A negative attitude toward school would thus appear 
to have a particularly inhibitory effect on those 
learnings which are emphasized in the classroom and 
be less influential on those not as closely identified 
with school and education in a formal sense. 



www.manaraa.com

30 

Austrin (5)» in a study that investigated the rela­

tionship between attitude and academic achievement, also 

found that attitude and achievement were closely related, 

A study by Devine (l8), designed to determine whether 

programmed instruction was as effective as traditional 

instruction, found that attitude toward the teacher was 

the determining factor. Student attitudes were good using 

either method of instruction when the teacher was good to 

average. Attitudes toward either method were negative when 

the teacher was poor. Achievement was better with an average 

to good instructor, using s traditional method of instruc­

tion. However, if the teacher was poor or inexperienced, the 

students would achieve better using programmed instruction. 

Prey, Shimabukuro, and Woodruff (23) found that when 

there was a negative attitude change, there was a marked 

decline in achievement. They also found that if programmed 

instruction were used constantly over a long period of time 

with no variety in instruction, it brought about a decline 

in attitude and achievement. It would seem motivation for 

classroom learning is a major problem in education. For, 

unless the student is motivated, little will be accomplished, 

A study by Hummel and Sprinthall (3ij-) found significant 

differences between under-achievers and superior achievers 

on scales postulated to measure adaptive aspects of ego 

functioning. The ego structure changes and develops as an 
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individual matures and learns. They stated (3^4-* p. 389): 

At any given moment, however, it influences signif­
icantly the manner in which a person governs his 
needs and impulses and guides his instrumental 
behavior in response to the tasks and opportunities 
in his external world. 

Many factors other than ego obviously determine an 

individual's academic achievement, but (3^1-» p. 389): 

Despite such exceptions, we are still persuaded to 
the postulate that underachievement, in the general 
case of the bright student, is a valid indicator of 
an immature ego. 

The study suggested that superior achievers are more 

mature, better planners, more thoughtful, and more willing 

to work at the tasks rather than postpone them, than are 

the lander achievers. Hummel and Sprlnthall (3U-, p. 395) 

said finally: 

The data thus supports the postulate that academic 
performance is a kind of problem-solving behavior 
whose level of efficiency Is, In each individual, a 
function of the structure and strength of his ego. 

Neidt and Hedlund (i].9) found that student attitudes 

toward a particular class become progressively more closely 

related to achievement as the period of instruction pro­

gresses, Attitudes, early in the program, were closely 

related to final grades. 

Goldberg's (2?) study found that students perceive 

different teachers' attitudes differently and perform 

accordingly. He found that the compulsive student does more 

work and better work with an authoritarian teacher» 
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Prom these studies it would appear that any considera­

tion of student academic success hinges on his attitude 

toward the school environment and, most importantly, toward 

the teacher. Teachers and administrators would do well to 

develop a school environment conducive to positive atti­

tudes if, in fact, they wish to develop the student's 

abilities to the fullest. 

The High School Characteristics Index 

It would seem appropriate to discuss briefly the 

instrument used to measure student attitudes in this study. 

This is especially true since the value of the instrument 

was questioned recently in a paper presented at the 1970 

AERA meeting in Minneapolis, 

The High School Characteristics Index, Form 960, was 

developed by Stern (65) in I960, It was constructed to 

parallel the College Characteristics Index, Form 11$8, 

developed by George G, Stern and C, Robert Pace (69) in 

19580 The Index consists of 3OO true-false questions, and 

is designed to obtain a description of the school environ­

ment as the student perceives it. The HSCI may be admin­

istered to the faculty as well, thereby enabling one to 

identify perceptual difference of the students end faculty 

which may be of value in understanding student behavior and 

motivation. 

The instrument yields 30 scores which correspond to 
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Murray's taxonomy of psychogenic needs (^B), Murray devel­

oped the dual concept of personal needs and environmental 

press. Needs refer to denotable characteristics of indivi­

duals - drives, motives, goals, etc.; press can be regarded 

as stimulus, treatment, or process variables ($3). 

Pace and Stern (^3, p. 269) said: 

The concept of press offers a way of viewing the envi­
ronment which is comparable analytically and synthet­
ically to the more familiar ways of dealing with the 
individual. 

It is imperative that we study the environment if we 

are to humanize education. We live in a world today that 

is capable of freeing the individual as never before, but 

capable also of producing a terrible loneliness and alien­

ation. If we are to facilitate learning we must know more 

about when, why, and how optimum learning takes place within 

the student and under what environmental conditions (ij-O)» It 

is up to the teacher to develop an environment conducive to 

learning, Wilhelms, in Deeper, (i+O, p. 32) says: 

No child will ever be harmed by a teacher who believes 
he has it in him to go further than it looks as if he 
is going to go. He have those 2,000 ordinary working 
days, and that handful of garden-variety school sub­
jects. It may look like a pitifully small armamen­
tarium for so lofty an assault. But, then, all we 
really need to do is cultivate the soil and get the 
seeds started. It's the kids who do the growing. And 
if we get the conditions right they haven't any way of 
stopping. 

In defining press, Herr(29, p. 685) made this observa­

tion: 
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The press of a college or high school environment 
represents that which is faced and dealt with by a 
student. It is possible that the total pattern of 
congruence between personal needs and environmental 
press may be more predictive of achievement, growth, 
and change than any single aspect of either the 
person or the environment. 

In this study, Herr found evidence that differential 

perceptions of press do occur. Variables such as sex, 

socio-economic background, I.Q., and grade level all were 

associated in differing degrees with the way the student 

perceives the environment, Herr found the reliability 

coefficients obtained in the study were irregular and, in 

several cases, extremely low, 

Jones ( 3 6 ) ,  in a study to determine the factorial 

structure of the HSCI, noted the HSCI should not be inter­

preted by the seme factors as the College Characteristics 

Index (69). 

Mitchell (14-5) used the instrument to identify and 

interpret the critical variables or dimensions in the high 

school environment that have the greatest capacity for 

empirical differentiation among schools. The study 

encompassed eleven high schools in a large metropolitan 

area. There were 2819 students included in the study. He 

found the 30 variables discriminate rather effectively among 

the eleven schools. However, he cautions against using only 

the HSCI as the sole indicator of the environment. It would 

be well to know more about the social and psychological 
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factors in the environment that influence student percep­

tions. But Mitchell felt the data secured by the use of the 

instrument was of value due to the significant relationship 

between press for achievement and future educational aspira­

tions as well as the impact of differences in student aggres­

sion and opportunities to participate in school activities, 

Tolstna, Menne, and Hopper (7I4.) took issue with the 

reliability of the HSCI. Their study included 33^5 junior 

and senior students. These researchers concluded that the 

HSCI did not effectively discriminate between groups. They 

used a ratio of average variance to determine if an item 

was discriminating. This test is more conservative than 

an P test. 

Mitchell ikS) applied a multiple discriminant analysis 

to the raw score means of each of the 30 variables. He 

found all 30 discriminating. The results were significant 

at the .001 level. 

Stern (6?) revised the norms of the HSCI. In evaluating 

the scales he found, using 12 schools and 9lj.7 students, that 

they discriminated effectively between schools. He used an 

analysis of variance to analyze the data and found each 

scale significant at the ,001 level and beyond. 

The HSCI has been used in only a few studies. Stern 

reported that Hunger and Myers (1965) (6?) compared envi­

ronments at 10 North Dakota high schools - five having 
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guidance counselors for three years or more, and five having 

never had a guidance counselor. They concluded that non-

guidance schools were characterized by a conformity, in­

cluding environment, while the guidance schools encouraged 

individual initiative, 

Herr (1962, 1963, 1965), as reported by Mitchell 

made an extensive study of the relationships between the 

H3CI and other variables at a single high school. He 

found there was an apparent congruence between the press 

suggested by the HSCI and that inferred from other sources. 

Hansen and Herr (19bij.) obtained findings regarding 

truancy, as reported by Mitchell (45, p. 384J: 

They found press differences between students differing 
in attendance rate but matched for I.Q., age and socio­
economic background. Chronic truants perceived a higher 
intellectual climate and more emotional constraints 
than those in regular attendance. 

Although the HSCI may appear to be suspect by some, 

until further studies are made concerning its reliability, 

the instrument seems to be of value as indicated by several 

studies. Further analysis should be done, however, to test 

its reliability and to develop an instrument that is less 

time consuming for administration. 

In summary of the review of literature, innovations 

appear to be an attempt to change education to keep pace with 

our ever-changing society. Care must be taken to insure that 

the changes that are being made are not just for the sake of 



www.manaraa.com

changing. Many of the changes seem to be administrative 

conveniences. They are done more in an effort to appear 

"modern," and to please the students and parents of the 

school district than to improve instruction. More inten­

sive research is needed to evaluate which innovations have 

effectively fulfilled their objectives. 

Most important, it would seem, is the necessity to 

prepare the students for their role in the curriculum. If, 

In fact, the student is to assume more responsibility for 

his education, he must be aware of what this entails. Too 

many students have wasted their time because they were not 

prepared to handle the added freedom that many innovations 

permit. 

Innovations seem to be of benefit to some students more 

than others. Students with the ability seem to be able to 

adjust to the added responsibility better than students that 

are less able. Care must be taken so that students are not 

placed in situations with which they are unable to cope. 

Attitudes play a very important role in the development 

of a student. His attitude toward the school may determine 

what success he will have in the classroom. These attitudes 

are formed largely in the classroom. The success of any 

program is dependent upon, in a large part, the classroom 

teacher. The teacher must develop a classroom climate that 

propogates positive attitudes. 
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It is apparent that more work needs to be done com­

paring innovative and non-innovative schools. Perhaps in 

the near future, since many on-going projects are still in 

operation, more can be ascertained relative to the value of 

innovations concerning the development of positive attitudes 

and the improvement of achievement. 

The High School Characteristics Index has been thor­

oughly tested and its scales have been revised. It appears 

to measure the students' attitude toward the school envi­

ronment effectively and differentiates between groups of 

students as indicated by several studies. The instrument 

should be tested further and revised so that it is less 

time consuming in administration. 
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î ETHODS AND PROCEDURES 

The methods and procedures used in this study are 

listed sequentially in this chapter. The procedures include: 

development of a rationale, delimitations of the study, 

assumptions, selection of schools, sample, collection of 

data, and analysis. 

Rationale 

This study was chosen because the writer believes that 

not enough research has been done to determine whether inno­

vation makes a significant difference in the teaching-

learning situation and results. As Cawelti (12) has indi­

cated, little is known about the effects of innovation and 

more research in the area should be done. Many schools 

have innovated without the slightest idea whether or not 

the innovation has been successful in other schools. 

The study was done at a point in time rather than over 

a long period of time. Therefore, a pre-test, post-test 

situation was not used for the following reasons: 

1, No attempt was made to measure change within a 

school because the innovative schools studied had been on 

their programs for at least three years. 

2, Moreover, it appears likely that a study concerning 

change over a short period of time would be influenced by a 

Hawthorne Effect, 
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3» It would have been impossible to study change within 

these particular schools since an attitude inventory would 

have had to be given four years before to the students in 

the study. 

Attitude and achievement were studied because they are 

two of the objectives stated by Bush and Allen (10), Speck-

hard (63), and Thorndike and Hagen (71). Further, they 

were found to be closely related in studies by Brodie (9), 

Austrin (5)» and Frey, Shimabukuro, and Woodruff (23). 

To study the attitudes of students in the schools in 

the investigation, the High School Characteristics Index, 

Form 960 (65) was used. The Index was selected because it 

was familiar to the writer and had been used in several 

studies including one in Iowa (7k) <> It was found to dis­

criminate effectively between groups of students and between 

schools b y  Mitchell (l+S)» S t e r n ( 6 7 ) ,  and Herr ( 2 9 ) .  

Further, the instrument was being given to the high schools 

in the study by staff members at Iowa State University. 

Thus, the instrument was convenient for collection of data 

on attitudes for this research. 

Only seniors were used in the study. Seniors were 

chosen because a measure of attitude and achievement were 

desired for students who had been under a program for sev­

eral years, thereby, hopefully eliminating a Hawthorne 

Effect, 
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Austrin (5) found significant relationships between 

grade point averaire and class rank when compared to scores 

on an attitude scale, Zagona and Kelly (82) found a similar 

relationship between grade point average end attitude. 

Therefore, both grade point average and class rank were used 

in the study. 

In his study comparing attitudes and achievement, 

Brodie (9) found there was a significant relationship be­

tween sex and achievement as measured by the Iowa Tests of 

Educational Development, 

There is a high correlation between an I.Q, test score 

and grade point average as reported by Thorndike and Hagen 

(71). They"report an even higher correlation between I.Q. 

test scores and achievement test scores, 3ohy (7) stated 

that ability is inferred from an I.Q. score, 

Herr (29) found that sex differences, mental ability 

as measured by an I.Q. score, and grade level were closely 

associated with the way a student perceives his environment. 

The variables discussed above were used in the study 

because of their relationships as they were used in previous 

studies. 

Delimitations of the Study 

The study is limited by the definition of innovative 

and non-innovative schools used in the study; the selection 

of these schools; and the use of only 1969-70 senior stu-
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dents within these schools. The methods and procedures will 

be conducted within these limits to obtain the objectives of 

the study. 

Assumptions 

Two basic assumptions were made concerning the instru­

ment used to measure attitudes in this study. It is assumed 

that the High School Characteristics Index (65) as developed 

by Stern is valid and reliable, that it measures the stu­

dents' attitudes toward the school environment and is 

effective in differentiating between groups of students. It 

is also assumed that students used in the study responded to 

the questions in the Index with their true attitudes and not 

with their social attitudes. 

Selection of Schools 

Six schools were selected for the study. Three of 

these were chosen on the basis of innovative practices as 

listed in Administrative and Instructional Practices in 

Iowa Schools ; 19b8-59 School Year (2). These schools use 

team teaching, large and small group instruction, modular 

scheduling, and independent study in their schools. They 

were categorized by size so that one school was in each 

strata* The school sizes were determined by use of Data 

on Iowa Schools ; 1967-68 School Year (1?). The levels of 

size are above 1000 pupils, ̂.00 to $00 pupils, and under 
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200 pupils in grades 10-12 in each high school. 

Three non-innovative schools were matched with the 

innovative schools on the basis of size and whether the 

High School Characteristics Index had been administered to 

their senior class. There was no other criteria for 

matching the schools. 

The principals of the six schools were asked to list 

which innovative practices they used in some phase of their 

schools during the 1969-70 school year. The innovations 

and the responses are reported in Table 1. 

Selection of Sample 

Selection of the sample varied between schools. In the 

four smaller schools the entire senior class was included in 

the sample due to the size of the classes. The sample in the 

two larger schools was done by random selection of homerooms. 

This selection was done by the local administrators. 

Administration of the Attitude Index 

The High School Characteristics Index was administered 

to each student in the sample by teachers in their respective 

schools. The Index takes about one and one-half hours to 

complete and is easy to administer. The schools administered 

the Index in November and December of 1969. In one school, 

it wfis necessary to administer the Index again in February, 

1970, and April, 1970, in order to secure a larger sample. 
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Table 1. Selection criteria 

Innovations Innovative Non-Innovative 
Schools Schools 

A B C  D  E  F  

Flexible Moduler 
Scheduling yes no yes no no no 

Modular Scheduling® yes m no no no 

Honor Study Halls no yes no yes yes yes 

Independent Study® yes yes yes yes yes 

Large Group Instruction* 2^ no no no 

Small Group Instruction® yes yes no no no 

Team Teaching® yes no no 

Advanced Placement no no no yes no no 

Programmed Instruction yes yes yes no yes yes 

T.V. Instruction yes no no no no no 

Teaching Machines yes no yes yes no no 

Open Campus no yes no no no no 

Unstructured Free Time yes yes yes yes yes no 

^Selection Characteristics - An innovative school was defined 
as one having all five 
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Table 2 contains the size of the sample in relationship 

to the size of the graduating class. Although the Index was 

administered to the entire senior class in four of the 

schools, several answer sheets were incomplete or incor­

rectly marked. Therefore, the sample deviates to e degree 

from the graduating class. 

Collection of Other Data 

At the completion of the 1969-70 school year, all other 

data used in the study were collected. The investigator 

secured (from the records of the students used in the study) 

the 1969 composite standard score of the Iowa Tests of 

Educational Development, the most recent intellectual apti­

tude score, the grade point average of each student, and 

the class rank of each graduating senior. 

The three measures of achievement were collected after 

the completion of the school year because grade point aver­

ages and class rank were not available until this time. 

Further, since many educators feel the ITED does not test 

what is being taught today, more than one achievement 

variable seemed advisable. 

The Intellectual aptitude test scores were converted to 

a standard score because several different I.Q. testa had 

been administered to the students. This was done by con­

verting the I.Q. score to a "z" score and then using the 

"z" score to compute a "t" score. 
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Table 2. Samole size 

Innovative Non-Innovative 
Schools Schools 

E 

Size of the Senior 
Class 566 173 i+8 I4.10 II4.I 22 

Size of Sample 208 15? I|.6 228 135 50 
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7, = X. - X t = 500 + looz 
s 

The mean and standard deviation of each of the I«Q. tests and 

the converted scores are found in appendix P., 

Analysis of the Data 

The data were coded and placed on IBM cards at the Com­

putation Center at Iowa State university. The coded infor­

mation was verified. Means and standard deviations were 

obtained for the variables. A correlation matrix was devel-

ooed to compare the II4. variables used in the analysis. Sig­

nificance at the one percent and five percent levels were 

denoted. 

An analysis of variance technique, the "F" test, was 

selected as an appropriate method for comparing the means of 

selected variables. The value was tested at the one 

percent and five percent levels to determine if there was a 

significant difference in ôhe means. 

In situations where there was a significant difference 

indicated and the variable had more than two levels, a 

Scheffe's test was used to determine where the difference 

existed. 
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This chapter wes devoted to the presentation of the 

findings. It was divided into four parts: description of the 

variables, means of the variables, analysis of variance model, 

and analysis of variance. 

Description of the Variables 

As reported earlier in this study, the High School 

Characteristics Index consists of 300 items which can be 

grouped into 30 scales (Appendix B). The means and variance 

of each of the schools was run for the 30 scales (Appendix C). 

A decision was made not to use the scales for the analysis of 

variance due to the preponderance of data to be analyzed and 

the computer time it would take. Instead, six factors that 

could be extracted were used in further analysis. Mitchell 

(i|.5), using a factor analysis, found that these factors dis­

criminate distinctly between schools. The factors were used 

as variables of attitude end are as follows: 

1. Aspiration Level - This factor consists of the Coun­

teraction-Inferiority Avoidance, Change-Sameness, Fantasied 

Achievement, and Understanding scales, A high score on this 

factor would indicate the school encourages the students to 

set high standards for themselves in a variety of ways, 

including opportunities for student participation in the 

decision-making process. It implies that student efforts to 
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make an impact on his environment have some chance for suc­

cess. A high aspiration level can also be encouraged by 

introducing the student to individuals and ideas likely to 

serve as models of intellectual and professional achievement. 

2. Intellectual Climate - The qualities of staff and 

facilities specifically devoted to scholarly activities in 

the arts, humanities, and social sciences are reflected in 

this factor. It consists of the scales of Reflectiveness, 

Humanities-Social Studies, Sensuality-Puritanism, Under­

standing, and Fantasied Achievement, 

3. Student Dignity - This factor Is associated with 

student freedom and personal responsibility. Schools that 

regulate student conduct by means other than legislative 

codes and administrative rules and regulations tend to score 

higher on this factor. Also, if there is a minimum of coer­

cion end students are generally treated with respect, it will 

be reflected in the score of this factor. The inverse scale 

score of Abasement-Assurances and Dominance- Tolerance com­

prise this factor. 

i|. Academic Climate - Academic excellence in staff and 

facilities in the areas of natural sciences, humanities, and 

social sciences are stressed in this factor. It is made up 

of the combined scores of the scales of Science and Humani­

ties-Social Studies. 

5. Academic Achievement - If the school sets hioh 
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in this factor. Achievement, Energy-Passivity, Understanding, 

Counteraction-Inferiority Avoidance, and Conjunctivity-Dis-

junctivity are the scales making up this factor, 

6, Self-Expression - This factor is concerned with 

opportunities for the development of leadership potential 

and self-assurance offered to the student. Curricular and 

extracurricular activities such as debate, drama, musical 

activities and projects are some of the ways this can be 

achieved in the school. This factor consists of the scales 

of Ego Achievement, Emotional-Placidity, Exhibitionism-

Inferiority Avoidance, and Energy-Passivity. 

Three variables measuring achievement were used in the 

study: grade point average, rank in class, and the ITED, 

Grade point average refers to the student's cumulative average 

at the completion of the senior year. Rank in class was his 

relative position in class at the end of his senior year, 

and the ITED was the composite score on the 1969 Iowa Test of 

Educational Development. 

Tables 3, 1|., and 5 contained descriptive data by school. 

In Table 3 the percentages of males and females by 

school were similar with the exception of school P, which had 

a much larger percentage of males in its sample. 

Table I4. indicated the grade point averages by schools. 

It may be noted that the grade point averages of the smaller 



www.manaraa.com

schools were highest while the averages of the medium sized 

schools were lowest. 

In Table 5 the mean composite ITED scores were presented 

by school. The mean scores for non-innovative schools were 

higher than the innovative schools in all three levels of 

size. 

Table 3* Number and percentage of students categorized by 
sex for each school 

Innovative Non-Innovative 
Schools Schools 

A B O D E ?  

Males 96 76 24 109 62 31 

Percentage 48.5 49.3 52.2 48.2 45.9 63.3 

Females 102 78 22 117 73 18 

Percentage 51.5 50.6 47.8 51.8 54.1 36.7 

Total 198 154 46 226 135 49 
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Table The mean and standard deviation of grade point 
average by schools 

Innovative 
Schools 

Non-Innovative 
Schools 

A B C D E F 

Mean 2.55 2.ii4 2.60 2.52 2.42 2.70 

Standard deviation .698 .705 .765 .814 .699 .762 

Number 208 157 46 228 135 50 

Table 5* The mean and standard deviation 
scores by schools 

of composite ITED 

Innovative 
Schools 

Non-Innovative 
Schools 

A B c D E P 

Mean 19.24 21.01 19.76 22.50 22.30 21.44 
Standard deviation 8.68 6.56 6.27 7.83 5.76 6.36 

Number 208 157 46 228 135 50 

Pour independent variables were used in the study as 

stated earlier. They were type of school, innovative or non-

innovative, size of school, sex, and I.Q, 
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Table 6. The mean and standard deviation of converted I.Q. 
scores by school 

Innovative Non-Innovative 
Schools Schools 

A B C D E P 

Mean 562.0? $84.68 553.20 607.49 566.66 570.08 

Standard deviation 143.49 105.50 118.2? 157.79 87.97 II4.28 

Number 208 15? 46 228 135 50 

After analyzing the mean I.Q, by school. Table 6, a 

decision was made to divide I.Q, into two levels, rather than 

the three as previously intended. These levels were 580 and 

above, and below 580, 

A correlation matrix was run on all fourteen variables to 

determine their relationships to one another. Table ? pre­

sented these results. The correlations were tested at the one 

per cent and five per cent levels. It is interesting to note 

that the six attitude variables are significantly related to 

one another at the one per cent level and the three achieve­

ment variables are also significantly related to one another 

at the one per cent level. 

After studying the relationship of rank in class to grade 

point average and ITED results, a decision was made to ellml-
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Table 7. Correlation matrix for all variables 

Variables 1 2 

1 - Innovation 1.00000 

2 - Size 0.03819 1.00000 

3 - Sex -0.01712 -0.02069 1.00000 

k - Aspiration Level -0.17569## 0.1$48l** -0.00821 

5 - Intellectual Climate -0.08841* 0.22220*# -0.00548 

6 - Student Dignity 0.01101 0.07501* -0.00432 

7 - Academic Climate 0.02432 0.31715** 0.05672 

8 - Academic Achievement 0.02009 0.10513*'^^ -0.01405 

9 - Self-Expression 0.03434 0.08124* -0.03161 

10 - CPA -0.00346 -0.00622 -0.14236** 

11 - Rank in Class -0.08406* 0.59566** 0.11740** 

12 - ITED 0.14984** 0.00161 -0.01819 

13 - I.Q. 0.07601* 0.06057 -0.06260 

114- - I.Q. Group 0.07240* 0.13169** -0.07435* 

-u--::- Significant at or beyond the one per cent level 

•K- Significant at or beyond the five per cent level 
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Table 7 (Continued) 

Variables k 5 6 7 

1 

2 

3 

k 1.00000 

5 0.75301** 1.00000 

6 0. 3i4-228-::--;5- 0.39617** 1.00000 

7 0,^6776** 0.73297** 0.29534** 1.00000 

8 0.68063#* 0.68547** 0.52202** 0.52622** 

9 0.54306%* 0.64230** 0.29545** 0.54805** 

10 0.06577 0.04465 0.24016*4;. -0.05722 

11 0.04943 0.09504** -0.11339** 0.20929** 

12 0.00451 -0.02692 0.19459** -0.10251** 

13 -0.01199 -0.03231 0.07157* -0.07874* 

14 -0.02869 -0.00810 0.04606 -0*02621 
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Table 7 (Continued) 

Variables 8 9 10 11 

1 

2 

3 

k 

5 

6 

7 

8 1.00000 

9 0.73856** 1.00000 

10 0.07911* -0.0240$ 1.00000 

11 -0.02372 0.04301 -0.55913** 1.00000 

12 0.02269 -0.09358** 0.64783** -0.47768** 

13 -0.01584 -0.03336 0.453i6iHr -o.28i34-;Hfr 

14 -0.02799 -0.04491 0.48282** -0.22085** 
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Table 7 (Continued) 

Variables 12 13 Ik 

1 

2 

3 

h 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Ik 

1.00000 

0 . 5^4-125 

0.5598k** 

1.00000 

0.67815** 1.00000 
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nate rank in class as a variable. This was done for con­

venience and because rank in class is a function of grade 

point average. It eliminated the necessity of converting 

class rank to a percentile which would be comparable for 

all schools. 

Means of the Variables 

Means and standard deviations were run on each of the 

dependent variables when categorized by each Independent 

variable. 

Table 8 indicated the means of the dependent variables 

when categorized by type of school. It was noted that the 

means favored the non-innovative schools for all variables 

except aspiration level, intellectual climate, and grade 

point average. 

Table 9 presented the means of the dependent variables 

when categorized by school size. These means favored the 

larger schools for all of the attitude variables. They 

favored the small schools on grade point average, while the 

medium sized schools were favored only on ITED composite 

score, 

In Table 10 the means for the dependent variables were 

presented when categorized, by sex. They favored the females 

on four of the six attitude variables and one of the achieve­

ment variables. The males were favored only on academic cli­

mate, self-expression, and ITED composite scores. 
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Table 8. The means and standard deviations of the dependent 
variables when categorized by type of school 

Variables Type of Number Mean Standard 
School Deviation 

Aspiration Level Innovative 397 22.055405 3.725045 

Non-Innovative i4.ll 20.603394 4.37261+5 

Intellectual Climate Innovative 397 24.163727 5.526749 

Non-Innovative 411 23.046219 6.955561 

Student Dignity Innovative 397 17.408051 4.587215 

Non-Innovative 411 17.520676 5.572471 

Academic Climate Innovative 397 8.297229 3.310515 

Non-Innovative 411 8.457426 3.272686 

Academic Achievement Innovative 397 27.163727 6.114432 

Non-Innovative 411 27.430649 7.111685 

Self-Expression Innovative 397 21.050369 5.012075 

Non-Innovative 411 21.1+20914 5.732938 

Grade Point Average Innovative 397 2.512216 0.714081 

Non-Innovative 411 2.507056 0.774166 

ITED Results Innovative 397 20.062958 7.651648 

Non-Innovative 411 22.289536 7.035628 
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Table 9. The means and standard deviations of the dependent 
variables when categorized by size of school 

Variables Size of Number Mean Standard 
School Deviation 

Aspiration Level Small 95 19.58946 3.56741 

Medium 289 21.21799 4.09967 

Large k2k. 21.77122 4.16433 

Intellectual Climate Small 95 20.95789 5.30526 

Medium 289 22.61937 5.94909 

Large k2k 24.851^1 6.47122 

Student Dignity Small 95 16.26315 5.52547 

Medium 289 17.51556 4.91951 

Large h2k 17.700^7 5.10803 

Academic Climate Small 95 6.25263 2.86529 

Medium 289 7.76124 3.17022 

Large k2k 9.27594 3.14460 

Academic Achievement Small 95 24.79999 5.97118 

Medium 289 27.59515 6.54018 

Large k2k 27.65800 6.73305 

Self-Expression Small 95 19.82104 5.02831 

Medium 289 21.32526 5.30571 

Large 21.49763 5.48369 

Grade Point Average Small 95 2.64463 0.75855 

Medium 289 2.42976 0.70323 

Large k2h 2.53375 0.76398 
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Table 9 (Continued) 

Variables Size of Number Mean Standard 
School Deviation 

ITED Results Small 95 20.^^736 6.282^3 

Medium 289 21.^9860 6,22517 

Large i|.2J+ 21.06602 8.3^774 
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Table 10. The means and standard deviations of the dependent 
variables when categorized by sex 

Variables Sex Number Mean Standard 
Deviation 

Aspiration Level Female 14-09 21.30610 4.11817 

Male 399 21.12280 4.13648 

Intellectual Climate Female 14-09 23.97554 6,58699 

Male 399 23.20551 6,00694 

Student Dignity Female k09 17.57945 5.27432 

Male 399 17.34836 4.93839 

Academic Climate Female 409 6.31296 3.32948 

Male 399 8.44611 3.25237 

Academic Achievement Female 1+09 27,57701 6.62438 

Male 399 27.01503 6,64759 

Self-Express ion Female 409 21.62592 5.52828 

Male 399 20,84210 5.22312 

Grade Point Average Female 409 2,63420 0.71701 

Male 399 2.38185 0.75219 

ITED Results Female 409 21.17114 7,12242 

Male 399 21,22055 7.72987 
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Table 11. The means and standard deviations of the dependent 
variables when categorized by I.Q, group 

Variables I.Q. 
Group 

Number Mean Standard 
Deviation 

Aspiration Level Low 337 21.42697 3.95812 

High kn 21.21655 4.24864 

Intellectual Climate Low 337 23.65578 5.55634 

High 471 23.55200 6.81211 

Student Dignity Low 337 17.19694 4.94939 

High 471 17.66454 5.21697 

Academic Climate Low 337 8.48071 3.10553 

High 471 8.30573 3.41782 

Academic Achievement Low 337 27.51929 6.23672 

High 471 27.14224 6.91281 

Self-Expression Low 337 21.52521 4.85889 

High 471 21.03397 5.73763 

Grade Point Average Low 337 2.08415 0.60926 

High 471 2.81399 0.68208 

ITED Results Low 337 16,27893 5.78492 

High 471 24.71336 6.40735 
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The means for the dependent variables when categorized 

by 1,0. were presented in Table 11. The lower I.Q, group had 

more favorable means for five of the six attitude variables, 

while the higher I.Q, group had the more favorable means for 

all of the achievement variables. 

Analysis of Variance Model 

An analysis of variance was used to treat the data in 

order to analyze the main effects and their interaction. The 

model that was used to test hypothesis 10 was then reduced to 

test the other hypotheses in the study. The following is the 

model that was used for hypothesis 10: 

Yijklm = U+Ai+Bj+Ck+Di+(AB)ij+(AC)ik+(AD)ii+(BC)jk+ 

(BD)ji+(CD)ki+(ABG)ijk+(ABD)iji+(AGD)iki+ 

(BCD ) jki+ ( ABCD ) i jki+% jkltn 

where each letter is as defined below; 

^ijklm ~ the mth observation (attitude factor score) of 

the (ijkl)^ treatment combination (school 

type, school size, sex, and intellectual 

aptitude) 

U = grand mean 

Aj = the true effect of the ith level of school type 

Bj = the true effect of the jth level of school size 

= the true effect of the kth level of sex 

= the true effect of the 1th level of intellec­

tual aptitude 
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(AB)ij = the true effect of the interaction of the ith 

level of school type and the level of 

school size 

(AC)iic ~ the true effect of the interaction of the 1th 

level of school type and the kth level of sex 

(AD)ii = the true effect of the interaction of the ith 

level of school type and. the Itji level of 

Intellectual aptitude 

(BC)jk = the true effect of the interaction of the jth 

level of school size and. the kth level of sex 

(BD)ji = the true effect of the interaction of the jth 

level of school size and the 1th level of 

intellectual aptitude 

(CD)ifi = the true effect of the interaction of the kth 

level of sex and the 1th level of intellectual 

aptitude 

(ABC)ijk = the true effect of the interaction of the 1th 

level of school type, the jth level of school 

size, and the kth level of sex 

(ABD)iji = the true effect of the Interaction of the ith 

level of school type, the level of school 

size, and the 1^ level of intellectual apti­

tude 

(ACD)iki = the true effect of the interaction of the 1th 

level of school type, the kth level of sex, and 
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the 1th level of intellectual aptitude 

(BCD) = the true effect of the interaction of the jth 

level of school size, the kth level of sex, and 

the 1th level of intellectual aptitude 

(AECD)ijki = the true effect of the interaction of the ith 

level of school type, the level of school 

size, the kth level of sex, and the 1^ level 

of intellectual aptitude 

^ijklm ~ random error of the mth observation of the 

(ijkl)th treatment combination 

i = 1, 2 

j = 1, 2, 3 

k = 1, 2 

1 = 1, 2 

m = 1, 2, 3, il-, 5, 6 

In hypothesis l8 the same model was used but the 

terra was defined for achievement factors rather than attitude 

factor scores. 

To test hypotheses 7» 8, 9, 15* 16, and 17 the model was 

reduced to; 

^ijkl U+Ai+Bj+Ck+(AB)ij+(AG)ik+(BG)jk+(ABC)ijk+Eijki 

The letters were defined accordingly. 

To test hypotheses i]., 5» 6, 12, 13* and II4. the model was 

reduced to; 

%ljk = U+Ai+Bj+(AB)ij+Eijk 
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and the letters were redefined. 

In hypotheses 1 and 11 the model was reduced to: 

and the letters were redefined again. 

After analyzing the data it was necessary to eliminate 

hypotheses 2 and 3. In two of the schools in the sample, the 

teachers refused to take the HSCI. Therefore, it was impos­

sible to gather sufficient data to test hypotheses 2 and 3« 

A Scheffe (61) test of significance was used to deter­

mine where there was a difference in means between the levels 

of school size if a significant difference was indicated in 

the ANOV. This variable was the only variable to have more 

than two levels. The equation that was used to find an "F" 

value between levels was as follows: 

- the means to be tested 

MS„ = the mean square within 

n2,n2 = the number in each group 

k = the number of levels of the variable 

N = the total sample siz* 

Yij = J+A^+Eij 

(Xn -X2 

where 
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Analysis of Variance 

Dull Hypothesis 1 

There is no significant difference in attitude as 

measured "by an attitude scale between students in innova­

tive schools and students in non-innovative schools. 

Findings were presented in Tables 12, 13, 14# 1^, 16, 

and 17. In Table 12 the calculated F value was 2^.67S. 

This value exceeded the tabular F value of 6,67 at the 

one per cent level* This result indicated that there were 

significant differences in aspiration level between types 

of schools. This difference favored the innovative schools# 

The null hypothesis was rejected. 

Table 13 Indicated an F value of 6,352 which is 

larger than the tabular F value of 3o85 at the five per 

cent level. This indicated a difference in intellectual 

climate between types of schools in this study. The dif­

ference again favored the innovative schools. The null 

hypothesis was rejected. 

The values of F were not significant for the remaining 

four attitude variables. Thus, the null hypothesis failed to 

be rejected for the categories of student dignity, academic 

climate, academic achievement, and self-expression. 
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Table 12# Analysis of variance of aspiration level by type 
of school 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Between 1 ij.25.8l3 425.813 25.675** 

Within 807 13367.188 16.565 

•3Ht- Significant at or beyond the one per cent level 

Table 13. Analysis of variance of intellectual climate by 
type of school 

Source of variation df Suras of 
squares 

Mean 
squares 

F 

Between 1 252.250 252.250 6.352* 

Within 807 32010.500 39.715 

# Significant at or beyond the five per cent level 

Table llj.. Analysis of variance of student dignity by 
of school 

type 

Source of variation df Suras of 
squares 

Mean 
squares 

F 

Between 1 2.500 2.500 0.095 

Within 807 21116.563 26.199 
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Table 15» Analysis of variance of academic climate by type 
of school 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Between 1 5.184 5.184 0.477 

Within 807 8722.938 10.860 

Table 16, Analysis of variance of academic achievement by 
type of school 

Source of variation df Suras of 
squares 

Me an 
squares 

P 

Between 1 14.625 14.625 0.331 

Within 807 35629.188 44.205 

Table 17. Analysis 
school 

of variance of self-•expression by type of 

Source of variation df Suras of 
squares 

Mean 
squares 

P 

Between 1 27.750 27.750 0.953 

Within 807 23481.250 29.133 
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Null Hypothesis 2 

There is no significant correlation between the atti­

tudes of students and the attitudes of faculty members in 

either innovative or non-innovative schools. 

This null hypothesis was not tested due to insufficient 

data. 

Null Hypothesis 3 

There is no significant difference in attitude between 

instructors in innovative and non-innovative schools. 

This null hypothesis was not tested due to insufficient 

data. 

Null Hypothesis ̂  

There is no significant difference in attitude as 

measured by the High School Characteristics Index (HSCI) 

between students in innovative schools and students in non-

innovative schools when students are also categorized on the 

basis of sex. 

The results of the analysis of variance were presented 

in Tables l8, 19, 20, 21, 22, and 23. 

In Table l8 the F value of 26o979 exceeded the tabular 

F value of 6.67 at the one per cent level for the main 

effect innovation. This difference favored the innovative 

schools. The null hypothesis was rejected for the main effect 

innovation on aspiration level. It was not rejected for the 

other main effect or the interaction. 
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Table 19 indicated an F value of 5.721 for the main 

effect innovation. This was larger than the tabular F of 

3.85 at the five per cent level. Again, the difference 

favored the innovative schools. The null hypothesis was 

rejected on Intellectual climate for the main effect 

innovation. It was not rejected for the other main effect 

or for the interaction. 

There were no significant F values indicated in 

Tables 20, 21, and 22. Therefore, the null hypothesis was 

not rejected for the categories of student dignity, academic 

climate, and academic achievement. 

Table 23 presented an F value for the main effect 

sex of ̂ .^73« This exceeded the tabular F of 3*85 at the 

five per cent level. The difference indicated on self-

expression favored the males. The null hypothesis was re­

jected for the main effect sex on self-expression. It was 

not rejected for innovation or the interaction of innovation 

and seXo 
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Table l8. Analysis of variance of aspiration level by type 
of school and sex of students 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 414.872 414.675 26.979** 

Sex 1 32.750 32.750 1.974 

Innovation x sex 1 0.000 0.000 0.000 

Error 8oi 13286.000 16;587 

-îHi- Significant at or beyond the one per cent level 

Table 19. Analysis of variance of intellectual climate by 
type of school and sex of students 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Innovation 1 225.125 225.125 5.721* 

Sex 1 125.000 125.000 3.177 

Innovation x sex 1 13.188 13.188 0.335 

Error 801 31520.063 39.351 

•î:- Significant at or beyond the five per cent level 
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Table 20. Analysis of variance of student dignity by type 
of school and sex of students 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 2.750 2,750 0.079 

Sex 1 12.875 12.875 0.490 

Innovation x sex 1 8.188 8.188 0.311 

Error 801 21067.875 26.302 

Table 21. Analysis 
of school 

of variance of academic 
and sex of students 

climate by type 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Innovation 1 6.691 6.691 0.618 

Sex 1 2.93k 2.93k 0.271 

Innovation x sex 1 2.883 2.883 0.266 

Error 801 8673.449 10.828 
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Table 22. Analysis of variance of academic achievement by 
type of school and sex of students 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 170000 17.000 0.385 

Sex 1 72.375 72.375 1.638 

Innovation x sex 1 59.813 59.813 1.354 

Error 801 35391.188 44.184 

Table 23• Analysis 
of school 

of variance of self-
and sex of students 

expression by type 

Source of variation df Suras of 
squares 

Mean 
squares 

F 

Innovation 1 33.625 33.625 1.160 

Sex 1 129.688 129.688 4.473* 

Innovation x sex 1 7.625 7.625 0.263 

Error 801 23221}.. 688 28,995 

•Jf- Significant at or beyond the five par cent level 
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Null Hypothesis 5 

There is no significant difference in attitude as 

measured by the HSCI between students in innovative schools 

and students in non-innovative schools when students are 

also categorized on the basis of intellectual aptitude. 

Tables 2I4., 2̂ , 26, 27, 28, and 29 presented the results 

of the analysis of variance. 

In Table 2lj. an F value of 7.578 was indicated for the 

main effect innovation. It was larger than the tabular 

value of 6.67 at the one per cent level. The indicated dif­

ference favored the innovative schools. The null hypothesis 

was rejected for the main effect innovation on aspiration 

level. It was not rejected for the other main effect or 

interaction. 

The null hypothesis was not rejected for the other five 

factors of attitude since the P values were less than the 

tabular value at both the five per cent and one per cent 

level. 
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Table 2I4.. Analysis of variance of aspiration level by type 
of school and I.Q. of students 

Source of variation df Sums of Mean P 
squares squares 

Innovation 1 122.886 125.886 7.578** 

I.Q. 1 0.252 0.252 0.015 

Innovation x I.Q. 1 6.789 6.789 0.1+09 

Error 3 Ok 13356.810 16.613 

->j:- Significant at or beyond the one per cent level 

Table 2$. Analysis of variance of intellectual climate by 
type of school and I.Q. of students 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 133.884 133.884 3.363 

I.Q. 1 2.143 2.145 0.054 

Innovation x I.Q. 1 3.137 3.137 0.079 

Error 80I; 32007.249 39.810 
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Table 26, Analysis of variance of student dignity by type 
of school and I.Q,. of students 

Source of variation df Sums of 
squares 

Me an 
squares 

F 

Innovation 1 1.3^3 1.353 0.052 

I.Q. 1 25.870 25.870 0.987 

Innovation x I.Q,. 1 0,333 0.333 0,013 

Error 8 Oil- 21072,636 26,210 

Table 27. Analysis of variance of academic climate by type 
of school and I.Q. of students 

Source of variation df Sums of Mean F 
squares squares 

Innovation 1 1.083 1.083 0.100 

I.Q. 1 5.612 5.612 0.516 

Innovation x I.Q. 1 0.518 0.518 0.048 

Error 80l|. . 8742.528 10.878 
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Table 28, Analysis of variance of academic achievement by 
type of school and I.Q, of students 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Innovation 1 II4-I7I 14.171 0.320 

I.Q. 1 8.862 80862 0.200 

Innovation x I.Q. 1 1.926 1.926 0.044 

Error 80i|. 35596.139 44.274 

Table 29. Analysis 
of school 

of variance of self-expression by 
and I.Q. of students 

type 

Source of variation df Sums of 
squares 

Me an 
squares 

P 

Innovation 1 16.805 16.805 0.577 

I.Q. 1 23.351 23.351 0.801 

Innovation x I.Q. 1 0.229 0.229 0.008 

Error 80i+ 23427.862 29.139 
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Null Hypothesis b 

There is no significant difference in attitude as 

measured by the HSCI between students in innovative schools 

and students in non-innovative schools when students are also 

categorized on the basis of school size. 

Tables 30, 31, 32, 33> 34-, and 35 presented the results 

of the analysis of variance. 

Table 30 indicated significant differences for both main 

effects. The calculated F for innovation was 16*065, and 

for size it was llo232o Both of these values were signifi­

cant at the one per cent level. 

To determine where the difference was on school size, a 

Scheffe test was run. The F value for the comparison 

between small and medium si/.ed schools was This 

F exceeded the tabular F at the one per cent level. The 

F value for the comparison between the medium and large 

sized schools was 1,635 which was not significant. Therefore, 

the differences existed between the small and medium sized 

schools, and the small and large sized schools. These dif­

ferences favored the medium and large sized schools. 

The null hypothesis was rejected for the main effects 

innovation and size on aspiration level. 

In Table 31» both of the main effects indicated signif­

icant differences. The F value for innovation was signif­

icant at the five per cent level, and the F value for size 
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was significant at the one per cent level. The differences 

in innovation favored the innovative schools. 

Comparisons were made on the different levels of school 

size. An P value of 2,61^ was found for the comparison 

between small and medium sized schools» The F value com­

paring medium and large sized schools was ll,3l{.li(")f<, This 

was significant at the one per cent level. Therefore, 

significant differences existed between small and large sized 

schools, and medium and large sized schools. In each case 

the difference favored the large sized schools* 

The null hypothesis was rejected for the main effects 

innovation and size on Intellectual climate. 

In Table 32, significant differences were found for both 

main effects and their interaction. The difference was sig­

nificant at the five per cent level for innovation and fav­

ored the non-innovative schools. The differences were sig­

nificant at the one per cent level for both size and the 

interaction of innovation and size. 

In comparing levels of size, an P value of 2,195 was 

found for small and medium sized schools which was not sig­

nificant, An P value of l,l50 was found for medium and 

large sized schools. This, too, was not significant. There­

fore, the difference that existed was between the small and 

large sized schools, and favored the large sized schools. 

Since a significant interaction was discovered, further 
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investigation seened necessary. Figure 1 indicated the 

interaction was due to the difference of the middle sized 

schools. The means for large and small sized schools 

favored the innovative schools, but the difference between 

raediuiTi sized schools favored the non-innovative schools. 

The significance of the main effects must be considered in 

the light of this interaction. 

The null hypothesis wrs rejected for both main effects 

and interaction on student dignity. 

Table 33 indicated F values for innovation, size, and 

their interaction which exceeded the tabular F value at the 

one per cent level for all three tests. The difference in 

innovation favored the non-innovative schools. 

Comparison of the levels of size produced an P value 

of 8.611^.-:h:- for small and medium sized schools, and an F of 

20,87-:h:- for medium and large sized schools. Both of these 

values were significant at the one per cent level. There­

fore, differences existed between all three levels of size. 

The difference between the small and medium sized schools 

favored the medium sized schools. The differences between 

the medium sized schools and large sized schools, and the 

small sized schools and large sized schools favored the large 

sized schools in both instances. 

Figure 2 presented the comparison of means of the inter­

action, The interaction was due to the difference between the 



www.manaraa.com

83 

large sized schools. Because of the significant interaction, 

the significance of the main effects must be considered in 

light of the interaction. 

The null hypothesis vjr.s rejected for innovation, size, 

and their interaction on academic climate. 

The null hypothesis was not rejected on academic 

achievement since there were no significant differences 

indicated in Table 3^+» 

Table 35 indicated no significant differences for main 

effects, but there was a significant interaction at the five 

per cent level for innovation and size. This interaction wes 

investigated further in Figure 3 » It was found that the 

interaction was due to the difference in the small schools. 

The null hypothesis was rejected for the interaction of 

innovation and size on self-expression. It was not rejected 

for the main effects. 
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Table 30, Analysis of variance of aspiration level by type 
of school and size of school 

Source of variation df Suns of 
squares 

Mean 
squares 

P 

Innovation 1 228.346 258.346 16.065## 

Size 2 361.254 180.627 11.232** 

Innovation x size 2 78.953 39.477 2.455 

Error 802 12897.462 16.082 

*•5;- Significant at or beyond the one per cent level 

Table 3I. Analysis of variance of intellectual climate by 
type of school end size of school 

Source of variation df Sutns of 
squares 

Mean 
squares 

F 

Innovation 1 178.662 178.662 4.733* 

Size 2 992.701 496.350 13.149** 

Innovation x size 2 73.334 36.667 0.971 

Error 802 30273.967 37.748 

Significant at or beyond the one per cent level 

•it Significant at or beyond the five per cent level 



www.manaraa.com

85 

Table 32. Analysis of variance of student dignity by type 
of school and size of school 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Innovation 1 132.035 132.035 5.169* 

Size 2 310.938 155.469 6.087** 

Innovation x size 2 470.468 235.234 9.210** 

Error 802 20484.795 25.542 

•îHî- Significant at or beyond the one per cent level 

Significant at or beyond the five per cent level 

Table 33» Analysis of variance of academic climate by type 
of school and size of school 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Innovation 1 122.442 122.442 12.963** 

Size 2 1011.805 505.902 53.560** 

Innovation x size 2 300.619 150.310 15.914** 

Error 802 7575.251 9.445 

•5HJ- Significant at or beyond the one per cent level 
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Table 3l\.m Analysis of variance of academic achievement by 
type of school and size of school 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 0.203 0.203 0.005 

Size 2 152.26^ 76.132 1.755 

Innovation x; size 2 161.616 80.808 1.863 

Error 802 34793oS44 43.383 

Table 35* Analysis of 
school and 

variance of self-
size of school 

•expression by type of 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Innovation 1 11-6.506 46.506 1.621 

Size 2 6,026 3.013 0.105 

Innovation x size 2 2^3.302 121.651 4.239* 

Error 802 23016.931 28.699 

* Significant at or beyond the five per cent level 
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Figure 1, Interaction of innovation and size on student 
dignity 
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Figure 2. Interaction of innovation and size on academic 
climate 
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Interaction of innovation and size on self-
expression 
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Null Hypothesis % 

There is no significant difference in attitude as meas­

ured by the HSCI between students in innovative schools and 

students in non-innovative schools when students are also 

categorized on the basis of sex and school size. 

Tables 36, 37» 38» 39, I4-O, and ij.! presented the results 

of the analysis of variance. 

In Table 36 significant differences were reported for 

the main effects of innovation and size at the one per cent 

level. There were also significant P values for the inter­

actions of size and sex; and innovation, size, and sex. The 

interactions were significant at the five per cent level. 

The other main effect and interactions were not significant. 

The difference in innovation favored the innovative 

schools, 

A comparison of the levels of size indicated P values 

of ^.913^* for small and medium sized schools, and 1.6^0 for 

medium and large sized schools. The comparison between the 

small and medium sized schools was significant at the one per 

cent level. This indicated differences existed between the 

small and large sized schools, and the small and medium sized 

schools. In each case, the difference favored the larger of 

the schools in the comparison. 

Figure I4. presented the results of the interaction of size 

and sex. It was found the interaction occurred between sexes 
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in the large sized schools. 

Figure 5 presented the interaction of innovation, size, 

and sex. There was an inversion of scores between sexes in 

the large sized, non-innovative schools and between sexes in 

the medium sized, innovative schools. The significant main 

effects must be considered in the light of these interactions. 

The null hypothesis was rejected for the main effects 

innovation and size; for the interaction of size and sex; 

and the interaction of innovation, size, and sex on aspira­

tion level. 

Table 37 indicated significant F values for size, and 

the interaction of size and sex on intellectual climate at 

the one per cent level. No other main effects or interac­

tions were significant, 

A comparison of means for the levels of size revealed 

F values of 2,628 for small and medium sized schools, and 

11.398## for medium and large sized schools. The comparison 

between the medium and large sized schools was significant 

at the one per cent levels. Therefore, difference existed 

between the large and small sized schools, and between the 

large and medium sized schools. In each case this difference 

favored the large sized schools. 

Figure 6 indicated the interaction between size and sex 

was due to the inversion of scores of the sexes in the large 

sized schools. The significant main effect must be cons id-
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ered in relation to this interaction. 

The null hypothesis was rejected for the main effect 

size, end the interaction of size and sex on intellectual 

climate. 

In Table 38 none of the main effects were significant, 

while two of the two-way interactions were significant. The 

interaction of innovation and size, and the interaction of 

size and sex were significant at the one per cent level. 

Figures 7 and 8 graphically represented the interactions. 

In Figure 7 the interaction of innovation and size occurred 

in the medium sized schools. In Figure 8 the interaction was 

due to the inversion of scores by sex in the medium sized 

schools, 

The null hypothesis was rejected for the interaction of 

innovation and size, and the interaction of size and sex on 

student dignity. 

Table 39 indicated significant differences for the main 

effect size at the one per cent level, and the main effect 

sex at the five per cent level. There was also a signifi­

cant F value for the interaction of innovation and size at 

the one per cent level. None of the other main effects or 

the other interactions were significant. 

The comparison between levels of size indicated a signif­

icant F value of 8,7$#* for small and medium sized schools 

favoring the medium sized schools, and a significant F 
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the large sized schools. Therefore, differences appeared to 

exist between all three levels of size. 

The differences in sex favored the males. They scored 

higher than the females on academic climate. 

Figure 9 gave the graphic representation of the inter­

action of innovation and size. The interaction was due to 

the variation of scores in the large sized schools. 

The null hypothesis was rejected for size, sex, and the 

interaction of innovation and size on academic achievement. 

Table I4.O reported significant P values for size at the 

one per cent level, and the interaction of innovation and 

sex at the five per cent level. The other main effects and 

interactions were not significant. 

The Scheffe test yielded an F value of between 

small and medium sized schools. This was significant at the 

one per cent level. The comparison of the medium and large 

sized schools yielded an P value of ,008 which was not 

significant. Therefore, the differences appeared to exist 

between the small and medium sized schools, and between the 

small and large sized schools. In each case they favored 

the larger of the two schools in the comparison. 

Figure 10 indicated the significant interaction of 

innovation and sex was due to the Inversion of scores be­

tween the sexes. 
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The null hypothesis was rejected for the main effect 

size, and for the interaction of innovation and sex on 

academic achievement. 

Table 1^1 showed significant difference for the main 

effect size; the two-way interactions of innovation and size, 

and of innovation and sex; and the three-way interaction of 

innovation, size, and sex. The remaining main effects and 

interactions were not significant. 

The comparisons of the levels of the main effect size 

yielded F values of 2.860 for small and medium sized 

schools, and ,090 for medium and large sized schools. 

Neither of these values was significant. The indicated 

difference in school size lay between the small and large 

sized schools, end favored the large sized schools. 

Figure 11 presented the interaction of innovation and 

size in graph form. The interaction occurred between the 

small sized schools. Their scores were inverted in relation 

to the other levels of school size. 

Figure 12 showed the interaction of innovation and sex. 

The lines tended to cross as there was greater variance in 

scores of the males than of scores of the females. 

Figure 13 indicated the interaction of innovation, size, 

and sex was due to the inversion of scores by sex in the 

large sized, non-innovative schools. 

The null hypothesis was rejected for the main effect 
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size; the interaction of innovation and size; the interaction 

of innovation and sex; and the interaction of innovation, 

size, and sex on self-expression. 
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Table 36. Analysis of variance of aspiration level by type 
of school, size of school, and sex 

Source of • variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 196.750 196.750 12.271** 

Size 2 436.875 218.438 13.623** 

Sex 1 2.938 2.938 0.183 

Innovation X size 2 14-8.938 24.1+69 1.526 

Innovation X sex 1 35.063 35.063 2.187 

Size X sex 2 205.125 102.563 6.396* 

Innovation X size X sex 2 103.625 51.813 3.231* 

Error 796 12763.688 16.035 

Significant at or beyond the one per cent level 

* Significant at or beyond the five per cent level 
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Table 37. Analysis of variance of intellectual climate by 
type of school, size of school, and sex 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 124.938 124.938 3.327 

Size 2 1678,188 839.094 22.342** 

Sex 1 0,625 0,625 0.017 

Innovation x size 2 50.500 25.250 0,672 

Innovation x sex 1 5.875 5.875 0.156 

Size X sex 2 350.750 175.375 4.670#* 
Innovation x size x sex 2 156.500 78.250 2.083 

Error 796 29895.375 37.557 

Significant at or beyond the one per cent level 
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Table 38. Analysis of variance of student dignity by type 
of school, size of school, and sex 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Innovation 1 5.000 5.000 0.197 

Size 2 ISO.188 75.094 2.962 

Sex 1 0,000 0,000 0.000 

Innovation X size 2 482.063 241.031 9.509#* 

Innovation X sex 1 2.000 2,000 0.079 

Size X sex 2 284^063 142.031 5.603#* 

Innovation X size X sex 2 18.500 9.250 0.365 

Error 796 20177.250 25.348 

Significant at or beyond the one per cent level 
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Table 39. Analysis of variance of academic climate by type 
of school, size of school, and sex 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 26.227 26.527 2.854 

Size 2 907.246 453.623 48.807** 

Sex 1 ii.0.559 40.559 4.364* 

Innovation x size 2 305.238 305.238 16.421** 

Innovation x sex 1 0.395 0.395 0.042 

Size X sex 2 48.965 24.462 2.634 

Innovation x size x sex 2 30.895 15.447 1.662 

Error 796 7398.297 9.294 

Significant at or beyond the one per cent level 

* Significant at or beyond the five per cent level 
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Table 1^.0, Analysis of variance of academic achievement by 
type of school, size of school, and sex 

Source of variation df Sums of Mean F 
squares squares 

Innovation 1 12.250 12.250 0.287 

Size 2 778.375 389.188 9.122** 

Sex 1 5.875 5.875 0.138 

Innovation x size 2 230.250 115.125 2.698 

Innovation x sex 1 233.438 233.438 5.471* 

Size X sex 2 2̂ 8.125 124.063 2.908 

Innovation x size x sex 2 174.563 87.281 2.046 

Error 796 33960.938 42.664 

iiii Significant at or beyond the one per cent level 

* Significant at or beyond the five per cent level 
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Table i^.1. Analysis of variance of self-expression by type 
of school, size of school, and sex 

Source of variation df Suras of Me an F 
squares squares 

Innovation 1 34.188 34.188 1.210 

Size 2 253.313 126.656 4.484* 

Sex 1 4^000 4.000 0.142 

Innovation x size 2 308.688 154.344 5 *L|.64** 

Innovation x sex 1 112.625 112.625 3.987* 

Size X sex 2 139.813 69.906 2.475 

Innovation x size x sex 2 171.563 85.781 3.037* 

Error 796 221+84.813 28.247 

iwe Significant at or beyond the one per cent level 

* Significant at or beyond the five per cent level 
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Figure 5»  Interaction of innovation, size, and sex on 
aspiration level 
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Figure 12. Interaction of innovation and sex on self-
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Figure 13. Interaction of innovation, size, and sex on 
self-expression 
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Null Hypothesis 8^ 

There is no significant difference in attitude as meas­

ured by the HSCI between students in innovative schools and 

students in non-innovative schools when students are also 

categorized on the basis of sex and Intellectual aptitude. 

Tables 42, 1^3, kh, lj.6, and 2^7 presented the results 

of the analysis of variance. 

In Table ij.2 an F value of 22.397 was indicated for the 

main effect innovation. This was significant at the one per 

cent level. The reported difference favored the Innovative 

schools. The other main effects and interactions were not 

significant. The null hypothesis was rejected for innova­

tion on aspiration level. 

The main effect innovation yielded an F value of 

5.819 in Table 1^3. This was significant at the five per 

cent level and favored the innovative schools. The other 

main effects and intersctlons were not significant. The 

null hypothesis was rejected for the main effect Innovation 

on Intellectual climate. 

The null hypothesis was not rejected for the main effects 

and interactions on student dignity and academic climate as 

there were no significant differences Indicated in Tables ijlj. 

and hS-

In Table lj.6 significant differences were indicated for 

the main effect sex at the five per cent level; and the 
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three-way interaction of innovation, sex, and I.Q, at the 

five per cent level. The other main effects and interac­

tions were not significant. The difference in sex favored 

the females. Further investigation of the interaction 

revealed an inversion of table characteristics. High I.Q, 

males scored higher than low I.Q, males in innovative 

schools. Low I.Q. females scored higher than high I.Q. 

females in the innovative schools. This comparison was 

reversed in the non-innovative schools. These findings were 

presented graphically in Figure U4.. The significance of the 

main effect sex should be considered in light of the inter­

action. 

The null hypothesis was rejected for the main effect sex 

and the interaction of innovation, sex, and I.Q. on academic 

achievement. 

In Table 1^.7 a significant difference was Indicated for 

the main effect sex at the five per cent level. There were 

no significant differences reported for the remaining main 

effects or the interactions. The difference in sex favored 

the females. 

The null hypothesis was rejected for the main effect sex 

on self-expression. 
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Table I4.2. Analysis of variance of aspiration level by type 
of school, sex, and I.Q,. 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 382.438 382.438 22.897** 

Sex 1 32.250 32.250 1.931 

I.Q. 1 5.250 5.250 0.314 

Innovation x sex 1 0.000 0.000 0.000 

Innovation x I.Q. 1 6.000 6.000 0.359 

Sex X I.Q. 1 0.250 0.250 0,015 

Innovation x sex x I.Q. 1 4.875 4.875 0.292 

Error 800 13361.938 16.702 

vHf Significant at or beyond the one per cent level 
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Table k.3. Analysis of variance of intellectual climate by 
type of school, sex, and I.Q, 

Source of variation df Suras of 
squares 

Mean 
squares 

F 

Innovation 1 230.875 230.875 5.819* 

Sex 1 133.875 133.875 3.374 

I.Q. 1 0.563 0.563 0.001 

Innovation x sex 1 37.188 37.188 0.937 

Innovation x I.Q. 1 2.938 2.938 0.074 

Sex X I.Q, 0.000 0.000 0,000 

Innovation x sex x I.Q. 1 114.750 114.750 2.892 

Error 800 31742.563 39.678 

•K- Significant at or beyond the five per cent level 
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Table 1^, Analysis of variance of student dignity by type 
of school, sex, and I.Q, 

Source of variation df Suras of 
squares 

Mean 
squares 

F 

Innovation 1 2.313 2.313 0.088 

Sex 1 7.125 7.125 0.271 

I.Q. 1 39.938 39.938 1.518 

Innovation x sex 1 5o063 5.063 0.192 

Innovation x I.Q. 1 0.125 0.125 0.005 

Sex X I.Q. 1 5.875 5.875 0.223 

Innovation x sex x I.Q. 1 8.750 8.750 0.333 

Error 800 21049.875 26.312 
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Table Analysis of variance of academic climate by 
type of school, sex, and I.Q, 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 8.023 8.023 0.740 

Sex 1 4.531 4.531 0.418 

I.Q. 1 5.867 5.867 0.541 

Innovation x sex 1 à,k3k 6.14-34 0.594 

Innovation x I.Q, 1 0.270 0.270 0.025 

Sex X I.Q. 1 26.614.5 26.645 2.459 

Innovation x sex x I.Q. 1 37.516 37.516 3.462 

Error 800 8668.836 10.836 
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Table lj.6. Analysis of variance of academic achievement by 
type of school, sex, and I.Q. 

Source of variation df Sums of 
squares 

Me an 
squares 

F 

Innovation 1 23.250 23.250 1.210 

Sex 1 8J4..625 84.625 4.402* 

I.Q. 1 39.875 39.875 2.074 

Innovation x sex 1 34.375 34.375 1.788 

Innovation x I.Q. 1 0.000 0.000 0.000 

Sex X I.Q. 1 1.875 1.875 0.010 

Innovation x sex x I.Q. 1 81.813 81.813 4.256* 

Error 800 15378,000 lj9.223 

* Significant at or beyond the five per cent level 
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Table kl» Analysis of variance of self-expression by type of 
school, sex. and I.Q. 

Source of variation df Sums of Mean F 
squares squares 

Innovation 1 39.750 39.750 1.373 

Sex 1 156.375 156.375 5.402* 

Ï.Q. 1 65.500 65.500 2.263 

Innovation X sex  1 0.688 0.688 0.024 

Innovation X I.Q, 1 0.000 0.000 0.000 

Sex X I.Q. 1 5.375 5.375 0.186 

Innovation X sex X I.Q. 1 82.000 82.000 2.833 

Error 800 23159.313 28.914-9 

* Significant at or beyond the five per cent level 
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Figure l^.. Interaction of innovation, sex, and I.Q. on 
academic achievement 
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Null Hypothesis £ 

There is no significant difference in attitude as meas­

ured by the HSCI between students in innovative schools and 

students in non-innovative schools when students are also 

categorized on the basis of size and intellectual aptitude. 

Tables 1^.8, I4.9, 50, 51» 52, and 53 presented the results 

of the analysis of variance. 

In Table Ij-S significant differences were reported at the 

one per cent level for the main effects innovation and size, 

and the two-way interaction size and I.Q, The remaining 

main effect and interactions were not significant. The 

significance of the main effects must be considered in 

light of the interaction. The difference in innovation 

favored the innovative schools. 

The comparison of levels of school size revealed a 

significant F of 5-8l""*, for small and medium sized schools, 

at the one per cent level. The F value of I.613 was not 

significant for the comparison between medium and large 

sized schools. Therefore, the difference existed between 

small and large sized schools. The difference favored the 

larger of the two schools in each comparison. 

Figure l5 presented the comparison of means for the 

interaction of size and I.Q., It revealed that the inter­

action occurred in the large schools. 

The null hypothesis was rejected for the main effects 
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innovation and size, and for the interaction of size and 

I.Q. on aspiration level. 

Table I4.9 showed significant differences at the one per 

cent level for the main effect size, and the interaction of 

size and I.Q.. The other main effects and interactions were 

not significant. 

A comparison of the levels of size produced P values 

of 2.620 for small and medium sized schools, and 11.36$#* 

for medium and large sized schools. The comparison for 

medium and large sized schools was significant at the one 

per cent level. Therefore, significant differences existed 

between small and large sized schools, and medium and large 

sized schools. In each case the difference favored the 

large sized schools. 

Figure 16 presented the means of the interaction. The 

interaction was due to the scores of the students with low 

I.Q,.'s in the medium sized schools. Because of this inter­

action the significance of the main effect must be con­

sidered accordingly. 

The null hypothesis was rejected for the main effect 

size, and the interaction of size and I.Q. on Intellectual 

climate. 

Table 50 indicated a significant main effect size, and 

a significant interaction of innovation and size. None of 

the other main effects or other interactions were signifi­
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cant. 

Comparing the levels of size, the Scheffe test yielded 

F values of 2.22 for small end medium sized schools, and 

1,06 for medium and large sized schools. Neither of these 

values were significant. Therefore, the difference existed 

between the small and large sized schools. 

In investigating the interaction further, it appeared, 

as presented in Figure 1?, the difference was due to the 

variance of scores In the medium sized schools. Their means 

were inverted in relation to the small and large sized 

schools. 

The null hypothesis was rejected for the interaction of 

innovation and size on student dignity. 

In Table 5l the analysis of variance on academic climate 

was presented. Significant F values were indicated for the 

main effect size, the interaction of innovation and size, and 

the interaction of size and I.Q. The other main effects and 

interactions were not significant, 

A comparison of the levels of size revealed significant 

F values for all three levels of size at the one per cent 

level. The F value for small end medium sized schools was 

8.637#*, and for medium and large sized schools it was 

20.928**. The differences favored the large sized school over 

both the small and medium sized schools. The medium sized 

school was favored over the small sized school. These 
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differences must be considered in light of the significant 

interaction. 

Figure 18 presented the interaction of innovation and 

size, and Figure 19 presented the interaction of size and 

I.Q. The comparison of innovation and size revealed the 

interaction occurred between the large sized schools. 

Figure 19 revealed the interaction occurred between the 

large sized schools. 

The null hypothesis was rejected for the main effect 

size; and the interactions of innovation and size, and size 

and I.e. on academic achievement. 

Table 52 showed a significant main effect of size, and 

a significant interaction between size and I.Q. at the five 

per cent level. There were no other significant main effects 

or interactions. 

A Scheffe test yielded F values of 6.11.8** between 

small and medium sized schools, and 0,01 between medium and 

large sized schools. The comparison between small and 

medium sized schools was significant at the one per cent 

level. Thus, the differences existed between the small and 

large sized schools, and between the small and medium sized 

schools. In each case the difference favored the larger of 

the two schools in the comparison. 

A comparison of the means of the interaction was pre­

sented in Figure 20. It was revealed the interaction 
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occurred in the large schools due to an inversion of scores 

of the students of high I.Q. 

The null hypothesis was rejected for the interaction 

of size and I.Q. on academic achievement. 

Table 53 presented significant F values at the five 

per cent level for the main effects size and I.Q., and the 

interaction of innovation and size. No other main effects 

or interactions were significant. The difference in I.Q. 

favored the females. 

The Scheffe test indicated the differences between 

small and medium sized schools, 2.85; and between medium 

and large sized schools, .08, were not significant. The 

difference was between the small and large sized schools as 

indicated in the analysis of variance. 

Figure 21 indicated the interaction occurred between 

the small schools. There was variation in the effect of 

size on innovation for the smaller schools. 

The null hypothesis was rejected for I.Q. and the 

interaction of innovation and size on self-expression. 
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Table lj.8. Analysis of variance of aspiration level by type 
of school, size of school, and I.Q,. 

Source of variation df Suras of Mean p 
squares squares 

Innovation 1 16̂ .813 16̂ .813 10.107** 

Size 2 372.563 166.281 11.423** 

I.Q. 1 17.563 17.563 1.077 

Innovation x size 2 86.188 43.094 2.643 

Innovation x I.Q. 1 6.813 6.813 0.418 

Size X I.Q. 2 153.063 76.531 4.693** 

Innovation x size x I.Q. 2 11.563 5.781 0.355 

Error 796 12980.438 16.307. 

Significant at or beyond the one per cent level 
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Table I|.9. Analysis of variance of intellectual climate by 
type of school, size of school, and I.Q,. 

Source of variation df Sums of Mean P 
squares squares 

Innovation 1 119.563 119.563 3.174 

Size 2 1516.875 759.438 20.162#* 

I.Q. 1 51.313 51.313 1.362 

Innovation x size 2 79.688 39.844 1.058 

Innovation x I.Q. 1 4.063 4.063 0.108 

Size X I.Q. 2 424.063 212.031 5.629** 

Innovation x size X I.Q. 2 82.625 41.313 1.097 

Error 796 29982.563 37.667 

Significant at or beyond the one per cent level 
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Table $0. Analysis of variance of student dignity by type of 
school, size of school, and I.Q. 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Innovation 1 0.125 
1 

0.125 0.005 

Size 2 153.813 76.906 3.013* 

I.Q. 1 79.125 79.125 3.100 

Innovation x size 2 505.250 252.675 9.898** 

Innovation x I.Q. 1 7.063 7.063 0,277 

Size X I.Q. 2 53.438 26.719 1.047 

Innovation x size x I.Q. 2 L.938 2.469 0.097 ' 

Error 796 20315.313 25.522 

Significant at or beyond the one per cent level 

•>;- Significant at or beyond the five per cent level 
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Table $1. Analysis of variance of academic climate by type 
of school, size of school, and I.Q. 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 29.039 29.039 3.083 

Size 2 811.^27 405.764 43.077** 

I.Q. 1 28.051 28.051 2.978 

Innovation x size 2 262.391 131.195 13.928** 

Innovation x I.Q. 1 0.117 0.117 0.012 

Size X I.Q. 2 99.502 49.791 5•28 6** 

Innovation x size x I.Q. 2 29.422 14.711 1.562 

Error 796 7497.992 9.420 

** Significant at or beyond the one per cent level 
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Table 52. Analysis of variance of academic achievement by 
type of school, size of school, and I.Q,. 

Source of variation df Sums of Mean F 
squares squares 

Innovation 1 4.563 0.105 

Size 2 607.138 . 303.594 7. 0l4'""^ 

I.Q. 1 66.372 66.375 1.634 

Innovation x size 2 139.313 69•656 1.609 

Innovation x I.Q. 1 0.000 0.000 0.000 

Size X I.Q. 2 359.750 179.875 4.156* 

Innovation x size x I.Q. 2 14.625 7.313 0.169 

Error 796 34452.000 43.281 

Significant at or beyond the one pep cent level 
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Table 53» Analysis of variance of self-expression by type of 
school, size of school, and I.Q. 

Source of variation df Sums of Mean p 
squares squares 

Innovation 1 21.063 21.063 0.734 

Size 2 175-688 87.844 3.061* 

I.Q. 1 113.875 113.875 3.968* 

Innovation x size 2 215.375 107.688 3.752* 

Innovation x I.Q, 1 4*563 4.563 0.159 

Size X I.Q. 2 102.188 510094 1.780 

Innovation x size x I.Q. 2 29.750 14.875 0.518 

Error 796 228^6.500 28.702 

* Significant at or beyond the five per cent level 
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Figure 15. Interaction of size and I.Q. on aspiration level 
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Null Hypothesis 10 

There is no significant difference in attitude as meas­

ured by the HSCI between students in innovative schools and 

students in non-innovative schools when students are also 

categorized on the basis of school size, sex, and intellec­

tual aptitude. 

Tables 54» 55» 56, 57, 58» and 59 presented the results 

of the analysis of variance. 

Significant differences were indicated for the main 

effects innovation, size, and sex; and the interactions of 

size and sex, and innovation, size, and sex in Table 5U» 

The other main effect and the remaining interactions were 

not significant. 

The difference in the main effect innovation favored 

the innovative schools. 

A comparison of the means by levels of school size 

indicated significant difference between small and large 

sized schools, and between small and medium sized schools. 

In each case, the difference favored the larger school in 

the comparison. The Scheffe results reported an F of 

for the small and medium sized schools which was 

significant at the one per cent level. The comparison for 

the medium and large sized schools yielded an F of 1.675 

which was not significant. The difference in sex favored 

the females. 
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Figure 22 Indicated the interaction between size and 

sex occurred between the sexes in the large sized schools. 

Figure 23 was a graphic representation of the three-way 

interaction of innovation, size, and sex. The interaction 

was due to an inversion of scores by sexes in the medium 

sized, innovative school and the large sized, non-innovative 

school. 

The significant main effects must be considered relative 

to the significant interactions. 

The null hypothesis was rejected for innovation, size, 

and sex; and the interactions of size and sex; and innova­

tion, size, and sex on aspiration level. 

In Table 55 significant differences were indicated for 

the main effects size and sex, the interaction of inno­

vation and I.Q., and the interaction of size and sex. The 

other main effects and the remaining interactions were not 

significant. 

A Scheffe test revealed the following F values for 

levels of size: small and medium sized schools, 2.67; and 

medium and large sized schools, 11.6l3iH(-. The latter value 

was significant at the one per cent level. Therefore, there 

were significant differences between small end large sized 

schools, and between medium and large sized schools. In 

each comparison the large sized schools were favored. 

The significant difference in scores for the main effect 
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sex favored the females. 

Figure 21]. indicated the interaction of innovation and 

I.Q. was due to an inversion of scores of I.Q. groups 

between types of schools. 

In Figure 25 an inversion of scores of I.Q. groups in 

large schools was evident. 

The significant main effects must be considered in the 

light of these interactions. 

The null hypothesis was rejected for size, sex, the 

interaction of size and sex, and the interaction of innova­

tion and I.Q. on intellectual climate. 

Table 56 presented significant F values for the main 

effect innovation, and for the interaction of innovation and 

size. Both values were significant at the five per cent 

level. The other main effects and the remaining inter­

actions were not significant. 

The difference in type of schools favored the non-inno-

vative schools. 

Figure 26 indicated the interaction occurred between the 

medium sized schools on innovation. The significant main 

effect must be considered relative to the interaction. 

The null hypothesis was rejected for innovation, and the 

interaction of innovation and size on student dignity. 

Table 57 presented findings on academic climate. Signif­

icant differences were indicated for innovation; size; and 
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the interactions of innovation and size, and innovation and 

I.Q. The other main effects and the remaining interactions 

were not significant. 

The difference in innovation favored the non-innovative 

schools. 

The comparison of the levels of size of school to deter­

mine where the differences existed revealed P values of 

8.77** for small and medium sized schools, and 21.26->-;f for 

medium and large sized schools. Both comparisons were sig­

nificant at the one per cent level, and favored the larger 

sized school in each comparison. Differences existed between 

all three levels of size. 

Figure 27 indicated the interaction occurred because of 

the inversion of scores of innovation in the large sized 

schools, 

In Figure 28 it was indicated that minor variation 

occurred in the scores of the low I.Q, group on innovation, 

causing the significant interaction. The significant main 

effects must be considered in light of these interactions. 

The null hypothesis was rejected for the main effects 

of innovation and size, for the interaction of innovation and 

size, and for the interaction of innovation and I.Q. on 

academic climate. 

In Table $8 significant F values were found for the 

main effect size, and for the two-way interaction of size and 
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sex. The first value was significant at the one per cent 

lavel; the latter was significant at the five per cent level. 

The other main effects and the remaining interactions were 

not significant. 

Comparisons of the levels of size yielded P values of 

6.50'5K'c for small and medium sized schools, and .008 for 

medium and large sized schools. The first comparison was 

significant at the one per cent level. This indicated there 

were differences between small and large sized schools, and 

between small and medium sized schools. In each case the 

difference favored the larger school in the comparison. 

Figure 29 presented the graphic representation of the 

interaction between size and sex. The interaction occurred 

between sexes in the large sized schools. The significant 

interaction must be taken into account when considering the 

significant main effect. 

The null hypothesis was rejected for the main effect 

size, and the interaction of size and sex on academic 

achievement. 

The main effect size was significant in Table 59 at the 

one per cent level. Significant interactions were found for 

the two-way interactions of Innovation end size, and size and 

sex; and for the three-way interaction of innovation, size 

and sex. The other main effects and interactions were not 

significant. 
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A comparison of the levels of size indicated F values 

that ware not significant. The Scheffe test yielded 2.86 

for small and medium sized schools, and ,09 for medium and 

large sized schools. Therefore, the significant difference 

that occurred was between small and large sized schools. 

Both two-way interactions were significant at the one 

per cent level, while the three-way interaction was signif­

icant at the five per cent level. Figure 30 indicated the 

interaction between innovation and size occurred in the small 

sized schools. 

Figure 31 presented the Interaction of size and sex. 

This interaction was due to an inversion of scores between 

sexes in the small sized schools. 

In Figure 32 an inversion of scores by sex between types 

of schools occurred in the large sized schools. When con­

sidering the significant main effects, it was necessary 

also to consider the significant interactions as well. 

The null hypothesis was rejected for the main effect 

size; for the interaction of innovation and size; for the 

interaction of size and sex; and for the interaction of 

innovation, size, and sex on self-expression. 
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Table $14.. Analysis of variance of aspiration level by type 
of school, size of school, sex, and I.Q. 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 70.883 70.883 4.516# 

Size 2 323.271 161.636 10.297#* 

Sex 1 87O532 87.532 5.576* 

I.Q. 1 10.748 10.748 0.685 

Innovation x size 2 41.276 20.638 1.315 

Innovation x sex 1 310546 31.546 2.010 

Innovation x I.Q. 1 14.087 14.087 0.897 

Size X sex 2 175.142 87.571 5.579** 

Size X I.Q. 2 33.316 16.658 1.061 

Sex X I.Q. 1 19.079 19.079 1.215 

Innovation x size X sex 2 98.949 49.474 3.152* 

Innovation x size X I.Q, . 2 9.455 4.727 0.301 

Innovation x sex X I.Q. 1 0.295 0.295 0.019 

Size X sex x I.Q. 2 11.769 5.884 0.375 

Innovation x 
X I.Q. 

Error 

size X sex 2 

784 

27.937 

12306.580 

13.968 

15.697 

0.890 

•îHf- Significant at or beyond the one per cent level 

* Significant at or beyond the five per cent level 
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Table 55* Analysis of variance of intellectual climate by-
type of school, size of school, sex, and I.Q. 

Source of variation df Sums of Mean F 
squares squares 

Innovation 1 81.243 81.243 2.204 

Size 2 1013.315 506.658 13.745** 

Sex 1 190.970 190.970 5.181* 

I.Q. 1 37.082 37.082 1.006 

Innovation X size 2 58o601 29.300 0.795 

Innovation X sex 1 11.071 11.071 0.300 

Innovation X I.Q. 1 162.605 162.605 4.411* 

Size X sex 2 299.100 149.550 4.057* 

Size X I.Q, 2 99.144 49.572 1.345 

Sex X I.Q. 1 103.182 103.182 2.799 

Innovation X size X sex 2 71.527 35.764 0.970 

Innovation X size X I.Q. . 2 108.137 54.069 1.467 

Innovation X sex X I.Q. 1 133.902 133.902 0.363 

Size X sex X I.Q. 2 28,957 14.478 0.393 

Innovation 
X I.Q. 

Error 

X size X sex 2 

70k 

41.726 

28900.169 

20.863 

36.862 

0.566 

Significant at or beyond the one per cent level 

it Significant at or beyond the five per cent level 



www.manaraa.com

138 

Table $6» Analysis of variance of student dignity by type of 
school, size of school, sex, and I.Q. 

Source of variation df Sums of 
squares 

Me an 
squares 

F 

Innovation 1 121.958 121.958 4.830* 

Size 2 12,471 6.236 0.247 

Sex 1 26.56i| 26.564 1.052 

I.Q. 1 39.926 39.926 1.581 

Innovation x size 2 166,862 83.431 3.304* 

Innovation x sex 1 58.805 58.805 2.329 

Innovation x I.Q. 1 I0614 1.614 0.064 

Size X sex 2 1^6.702 73.351 2.905 

Size X I.Q. 2 41.330 20.665 0.818 

Sex X I.Q. 1 1.374 1.374 0.054 

Innovation x size X sex 2 71.739 35.869 1.421 

Innovation x size X I.Q, , 2 29.925 14.962 0.593 

Innovation x sex X I.Q. 1 28.686 28.686 1.136 

Size X sex x I.Q. 2 27.767 13.884 0.550 

Innovation x 
X I.Q. 

Error 

size X sex 2 

781+ 

58.402 

19796.574 

29.201 

25.251 

1.156 

•a- Significant at or beyond the five per cent level 
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Table 57. Analysis of variance of academic 
of school, size of school, sex. 

climate 
and I.Q. 

by type 

Source of variation df Suras of 
squares 

Mean 
squares 

F 

Innovation 1 60.780 60.780 6.556* 

Size 2 126.776 63.388 6.837'"'"* 

Sex 1 4.04# 4.048 0.437 

I.Q. 1 3.670 3.670 0.396 

Innovation X size 2 ioo.oij.0 50.020 5.395** 

Innovation X sex 1 0.285 0.285 0.031 

Innovation X I.Q. 1 39.236 39.236 4.232* 

Size X sex 2 29.123 14.561 1.571 

Size X I.Q. 2 4.427 2.214 0.239 

Sex X I.Q. 1 11.999 11.999 1.294 

Innovation X size X sex 2 14.383 7.192 0.776 

Innovation X size X I.Q . 2 33.891 16.946 1.828 

Innovation X sex X I .Q. 1 32.014 32.014 3.423 

Size X sex X I.Q. 2 7.108 3.554 0.383 

Innovation 
X I.Q. 

Error 

X size X sex 2 

731). 

9.936 

7268.417 

4.968 

9.271 

0.536 

ifit Significant at or beyond the one per cent level 

Significant at or beyond the five per cent level 
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Table 58. Analysis of variance of academic achievement by 
type of school, size of school, sex, and I.Q, 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 14^546 14.546 0.339 

Size 2 628.715 314.357 7.319** 

Sex 1 30.956 30.956 0.721 

I.Q. 1 4.937 4.937 0.115 

Innovation x size 2 82.577 41.288 0.961 

Innovation x sex 1 10.005 10.005 0.233 

Innovation x I.Q. 1 51.198 51.198 1.192 

Size X sex 2 31+1.657 170,828 3.977* 

Size X I.Q. 2 80.446 40.223 0.937 

Sex X I.Q. 1 49.735 49.735 1.158 

Innovation x size X sex 2 118.875 59.438 1.384 

Innovation x size X I.Q. , 2 9.614 4.807 0.112 

Innovation x sex X I.Q. 1 58.920 58.920 1.372 

Size X sex x I.Q. 2 9.234 4.617 0.108 

Innovation x size X sex 2 21.836 10.918 0.254 
X I.Q. 

0.254 

Error 784 33674.695 42.952 

Significant at or beyond the one per cent level 

Significant at or beyond the five per cent level 
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Table 59. Analysis of variance of self-expression by type of 
school, size of school, sex, and I.Q,. 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 33.717 33.717 1.191 

Size 2 738.631 369.315 13.049** 

Sex 1 73.074 73.074 2.582 

I.Q. 1 4.449 4.449 0.157 

Innovation x size 2 3660833 183.417 6.481** 

Innovation x sex 1 0.008 0.008 0.003 

Innovation x I.Q. 1 1.875 1.875 O0O66 

Size X sex 2 351.101 175.551 6,203** 

Size X I.Q, 2 128.110 64.055 2.263 

Sex X I.Q. 1 34.922 34.922 1.234 

Innovation x size X SOX 2 197.807 98.904 3.495* 

Innovation x size X I.Q. 2 62.360 31.180 1.102 

Innovation x sex X I.Q. 1 33.628 33.628 1.188 

Size X sex x I.Q. 2 35.707 17.853 0.631 

Innovation x size X sex 2 32.301 16.150 0.571 
^ I.Q. 

0.571 

Error 781). 22188.640 28,302 

•îJ-îs- Signlfioent at or beyond the one per cent level 

Significant at or beyond the five per cent level 
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Figure 22. Interaction of size and sex on aspiration level 
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Figure 23. Interaction of innovation, size, and sex on 
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Figure 26, Interaction of innovation and size on student 
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expression 

Score 

23.0 

22.0 

21.0 

20.0 

19.0 

Small Medium Large 

Male Female 

Figure 31» Interaction of size and sex on self-expression 
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Null Hypothesis 11 

There is no significant difference in achievement 

scores, rank in class, or GPA between students in innovative 

schools and students in non-innovative schools as measured 

by cumulative grade point average, rank in class, and/or 

ITED results. 

The results of the analysis of variance were presented 

in Tables 60 and 61. 

In Table 60 the F value was not significant. The 

null hypothesis was not rejected for type of school on grade 

point average. 

In Table 61 an F of l8.$l^ was found. This was sig­

nificant at the one per cent level. This difference favored 

the non-innovative schools. The null hypothesis was re­

jected for type of school on ITED results. 
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Table 60. Analysis of variance of grade point average by 
type of school 

Source of variation df Sums of 
squares 

Me an 
squares 

P 

Between 1 32.000 32.000 0 .006 

Within 807 4486832.000 5566.789 

Table 61. Analysis of variance of ITED 
school 

results by type of 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Between 1 1001.2^0 1001.250 18.514#* 

Within 807 43588,063 54.080 

** Significant at or beyond the one per cent level 
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Null Hypothesis 12 

There is no significant difference in achievement 

scores, rank in class, or GPA between students in innovative 

schools and students in non-innovative schools when students 

are also categorized on the basis of sex. 

The results of the analysis of variance are presented 

in Tables 62 and 63. 

In Table 62 a significant F value was reported for 

the main effect sex, which favored the females. The other 

main effect and the interaction were not significant. The 

null hypothesis was rejected for the main effect sex on 

grade point average. 

Table 63 presented a significant F value for the 

main effect innovation at the one per cent level. This 

difference favored the non-innovative schools. The main 

effect sex, and the interaction of sex and innovation were 

not significant. The null hypothesis was rejected for the 

main effect innovation on ITED results. 
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Table 62. Analysis of variance of grade point average by 
type of school and sex 

Source of variation df Sums of Me an P 
squares squares 

Innovation 1 16.000 16.000 0,003 

Sex 1 129376.000 129376.000 23.793** 

Innovation x sex 1 1712.000 1712,000 0.315 

Error 801 ij.355520.000 51+37.600 

Significant at or beyond the one per cent level 

Table 63. Analysis of variance of ITED results by type of 
school and sex 

results by type of 

Source of variation df Sums of Mean F 
squares squares 

Innovation 1 984.000 984.000 l8.1ij.0** 

Sex 1 0.625 0.625 0.012 

Innovation x sex 1 61.875 61,875 1.141 

Error 801 ij.3l|ij.9.688 54.2iA 

•îHf- Significant at or beyond the one per cent level 
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Null Hypothesis 13 

There is no significant difference in achievement 

scores, rank in class, or GPA between students in innovative 

schools and students in non-innovative schools when students 

are also categorized on the basis of school size. 

Tables 61}. and 65 presented the results of the analysis 

of variance. 

There were no significant differences indicated in 

Table 6i;, The null hypothesis was not rejected on GPA. 

Table 65 presented a significant F value, at the one 

per cent level for the main effect innovation. This differ­

ence favored the non-innovative schools. There were no other 

significant differences indicated. The null hypothesis was 

rejected for the main effect innovation on ITED results. 
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Table 6I4.. Analysis of variance of grade point average by 
type of school and size of school 

Source of variation df Suras of 
squares 

Mean 
squares 

p 

Innovation 1 1472.793 1472,793 0.266 

Size 2 15953.313 7976.656 1.439 

Innovation x size 2 3418.791 1709.395 0.308 

Error 802 IM6872.833 5544.729 

Table 65. Analysis of 
school and 

variance of ITED 
size of school 

results by type of 

Source of variation df Sums of 
squares 

Mean 
squares 

P 

Innovation 1 1001.534 1001.534 18.545** 
Size 2 216.247 108.123 2.002 

Innovation x size 2 147.127 73.564 1.362 

Error 802 43312.476 54.006 

•iH'r Significant at or beyond the one per cent level 
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Null Hypothesis llj. 

There is no significant difference in achievement 

scores, rank in class, or GPA between students in innovative 

schools and students in non-innovative schools when students 

are also categorized on the basis of intellectual aptitude. 

Tables 66 and 67 presented the results of the analysis 

of variance. 

In Table 66 a significant F value was found for the 

main effect I.Q. at the one per cent level. No other signif­

icant values were f ound. The students in the higher I.Q. 

group had a significantly higher GPA. The null hypothesis 

was rejected for the main effect I.Q, on GPA. 

Table 6? presented significant F values for both main 

effects. The interaction was not significant. Students in 

non-innovative schools scored higher on the ITED, as did the 

students in the higher I.Q. group. The null hypothesis was 

rejected for the main effects innovation and I,Q. on ITED 

results. 
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Table 66. Analysis of variance of grade point average by 
type of school and I.Q. 

Source of variation df Suras of 
squares 

Mean 
squares 

F 

Innovation 1 2625.521 2625.521 O.614 

I.Q. 1 532161.301 532161.301 124.532** 

Innovation x I.Q. 1 3.787 3.787 0.001 

Error 8(4 3435739.647 4273.308 

** Significant at or beyond the one per cent level 

Table 6?. Analysis of variance of ITED results by type of 
school and I.Q, 

Source of variation df Sums of 
squares 

Me an 
squares 

F 

Innovation 1 302.264 302.264 8.082** 

I.Q. 1 7177.334 7177.334 191.915** 

Innovation x I.Q. 1 10.162 10.162 0.272 

Error 804 30068,330 37.398 

Significant at or beyond the one per cent level 
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Null Hypothesis 15 

There is no significant difference in achievement 

scores, rank in class, or GPA between students in innovative 

schools and students in non-innovative schools when students 

are also categorized on the basis of sex and intellectual 

aptitude. 

Tables 68 and 69 presented the results of the analysis 

of variance. 

In Table 68 all three main effects and the three-way 

interaction of innovation, sex, and I.Q, were significant. 

The two-way Interactions were not significant. The differ­

ence in grade point average favored the innovative schools, 

the females, and the higher I.Q. group. 

In order to determine the reason for the interaction. 

Figure 33 was developed. There was minor variability in 

the non-innovative schools which accounted for the signifi­

cant interaction. The significance of the main effects 

must be considered in the light of this interaction. 

The null hypothesis was rejected for the three main 

effects and the three-way interaction on GPA. 

Table 69 presented findings that indicated significant 

P values for the main effects of innovation and I.Q, The 

differences favored the non-innovative schools and the stu­

dents in the higher I.Q. group. The other main effect and 

the interactions were not significant. 
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The null hypothesis was rejected for the main effects 

of innovation and I.Q. on ITED results. 
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Table 68, Analysis of variance of grade point average by 
type of school, sex, and I.Q. 

Source of variation df Suras of Mean 
squares squares 

Innovation 

Sex 

I.Q. 

Innovation x sex 

Innovation x I.Q. 

Sex X I.Q. 

Innovation x sex x I.Q, 

Error 

1 5952.000 5952.000 7.195** 

1 90288.000 90288.000 10.914** 

1 10090^0.000 10090^0.000 1219.737** 

1 

1 

1 

1 

0.000 

32.000 

1568.000 

3632.000 

800 661808o000 

0,000 

32.000 

1568.000 

3632.000 

827.260 

0.000 

0.039 

1.895 

I}..390* 

iHir Significant at or beyond the one per cent level 

* Significant at or beyond the five per cent level 
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Table 69« Analysis of variance of ITED results by type of 
school, sex, and I.Q, 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 515.813 515.813 13.583** 

Sex 1 61.000 61.000 1.606 

I.Q. 1 13522.375 13522.375 356.081** 

Innovation x sex 1 290125 29-125 0.767 

Innovation x I.Q. 1 9.375 9.375 0.247 

Sex X I.Q. 1 15.250 15,250 0.402 

Innovation x sex x I.Q. 1 55.938 55.938 1.473 

Error 800 30380,438 37.976 

** Significant at or beyond the one per cent level 
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Figure 33. Interaction of innovation, size, and I.Q. on GPA 
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Null Hypothesis 16 

There is no significant difference in achievement 

scores, rank in class, or G?A between students in innovative 

schools and students in non-innovative schools when students 

are also categorized on the basis of sex and school size. 

Tables 70 and 71 presented the results of the analysis 

of variance. 

It was found in Table 70 that there were significant 

F values found for the main effects of size and sex, and 

for the interaction of size and sex. The other main effects 

and interactions were not significant, 

A comparison of the levels of size was made to deter­

mine where the differences may have existed. The test 

between medium and large sized schools gave an F of 

which was significant at the five per cent level 

and favored the larger sized schools. The comparison between 

small and large sized schools yielded an P of .8832 which 

was not significant. Therefore, the difference appeared to 

exist between the small and the medium sized schools, 

favoring the small sized schools; and between the medium and 

large sized schools, favoring the large sized schools* 

To determine where the interaction may have occurred, 

the means were graphed in Figure 34* Although the lines did 

not cross, there apparently was minor variation of size on 

sex, and vice versa, to cause the significant interaction. 
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The null hypothesis was rejected for the main effects 

of size and sex, and for the interaction of size and sex 

on GPA. 

In Table 71 the only significant F value was for the 

main effect Innovation at the one per cent level. All other 

treatments and treatment combinations were not significant. 

The difference in ITEB results favored the non-innovative 

schools. 

The null hypothesis was rejected for the main effect 

innovation on ITED results. 
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Table 70* Analysis of variance of grade point average by 
type of school, size of school, and sex 

Source of variation df Sums of Mean P 
squares squares 

Innovation 1 912.000 912.000 0.169 

Size 2 42784̂ 000 21392.000 3.960* 

Sex 1 90896.000 90896,000 16.826#* 

Innovation x size 2 5014.0 0 000 2520,000 0.467 

Innovation X sex 1 2144.000 2144.000 0.397 

Size X sex 2 42128.000 21064.000 3.900* 

Innovation X size X sex 2 3280,000 1640.000 0.304 

Error 796 4299872.000 5401.849 

Significant at or beyond the one per cent level 

* Significant at or beyond the five per cent level 
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Table 71* Analysis of variance of ITED results by type of 
school, size of school, and sex 

Source of variation df Suras of 
squares 

Mean 
squares 

F 

Innovation 1 544.688 544.688 9.979** 

Size 2 134.186 67.094 1.229 

Sex 1 27.125 27.125 0.497 

Innovation x size 2 144.063 72.031 1.319 

Innovation x sax 1 2.813 2,813 0.052 

Size X sex 2 162.875 81.438 1.492 

Innovation x size x sex 2 123.375 61.688 1.130 

Error 796 43450.188 54.586 

** Significant at or beyond the one per cent level 
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Figure 3l|-. Interaction of size and sex on GPA 
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Null Hypothesis 17 

There is no significant difference in achievement 

scores, rank in class, or GPA between students in innovative 

schools and students in non-innovative schools when students 

are also categorized on the basis of school size and intel­

lectual aptitude. 

Tables 72 and 73 presented the results of the analysis 

of variance. 

The only significances indicated in Table 72 were for 

the main effects I.Q, and size. The other main effect and 

the interactions were not significant. The difference in 

I.Q. favored the higher I.G.. group. The mean for this group 

was much larger than that of the lower I.Q. group, 

A comparison of the means of the levels of size revealed 

that the difference existed between the small sized schools 

and the medium sized schools. The P values on the com­

parisons were as follows; medium and large sized schools, 

2.076; and large and small sized schools, 1,062, These two 

values were not significant and, therefore, the difference 

existed between the levels of schools compared in the analysis 

of variance. 

The null hypothesis was rejected for the main effects 

size and I.Q. on GPA. 

In Table 73 the main effects of innovation and I.Q, were 

significant at the one per cent level. The other main effects 
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and the interactions were not significant. Analyzing the 

means revealed the difference between types of schools 

favored the non-innovative schools on ITED results. The 

high I.Q. group had a significantly higher mean score on the 

ITED than did the low I.Q. group. The difference in mean 

scores was 

The null hypothesis was rejected for innovation and 

I.Q. on ITED results# 
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Table 72. Analysis of variance of grade point average by 
type of school, size of school, and I.Q, 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 704.000 704,000 0.157 

Size 2 27520,000 13760.000 3o071* 

I.Q. 1 845152.000 845152.000 188.630** 

Innovation x size 2 26016,000 13008.000 2,903 

Innovation x I.Q. 1 672,000 672.000 0.150 

Si2% X I.Q. 2 84960OOO 4248.000 0.948 

Innovation x size X I.Q. 2 12256,000 6128.000 1.368 

Error 796 3566288.000 4480.261 

Significant at or beyond the one per cent level 

* Significant at or beyond the five per cent level 
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Table 73. Analysis of variance of ITSD results by type of 
school, size of school, and I.Q. 

Source of variation df Sums of 
squares 

Mean 
squares 

F 

Innovation 1 315.688 315.688 7.510** 

Size 2 78.306 39.153 0.931 

I.Q. 1 9905.938 9905.938 235.670** 

Innovation x size 2 15.375 7.688 0.183 

Innovation x I.Q. 1 0.438 0.438 0.001 

Size X I.Q. 2 43.938 21.969 0,523 

Innovation x size x I.Q. 2 66,563 33.281 0.792 

Error 796 33458.313 42.033 

** Significant at or beyond the one per cent level 
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Null Hypothesis l8 

There is no significant difference in achievement scores, 

rank in class, or G-PA between students in innovative schools 

and students in non-innovative schools when students are also 

categorized on the basis of sex, school size, and intellectual 

aptitude. 

Tables 74 and 75 presented the results of the analysis 

of variance. 

In Table 74 it showed significant differences for three 

main effects size, sex, and I.Q. at the one per cent level; 

and the interaction of size and sex at the one per cent level. 

The main effect innovation and the other interactions were 

not significant on GPA. 

A comparison of the levels of school size revealed F 

values of I.I8I for the small and large sized schools, and 

2,311 for the medium and large sized schools. Neither of 

these values was significant. Therefore, the difference 

between levels of size existed between the small and medium 

sized schools. 

The differences in sex favored the females, while the 

difference in I.Q. favored the high I.Q, group. 

Figure 35 indicated the interaction between size and sex 

on GPA occurred between the males and females in the medium 

sized schools. The GPA of females in the medium sized schools 

dropped considerably in relation to the females in the small 
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and large sized schools. The significant main effects must 

be considered in the light of this interaction. 

The null hypothesis was rejected for the main effects 

of size, sex, and I.Q.; and for the interaction of size and 

sex on GPA. 

Table 75 presented findings indicating a significant 

F value for innovation at the five per cent level, for 

I.Q. at the one per cent level, and for the interaction of 

size and I.Q. at the five per cent level. The other main 

effects and interactions were not significant. The differ­

ence in innovation favored the non-innovative schools, while 

the difference in I.Q. favored the high I.Q. group. 

Figure 36 indicated the interaction between size and 

I.Q. occurred between the medium sized schools. Minor 

variation existed. 

The null hypothesis wes rejected for innovation I.Q., 

and the interaction of size and I.Q. on ITED results. 
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Table 71;.. Analysis of variance of grade point average by 
type of school, size of school, sex, and T.Q, 

Source of ' variation df Suras of 
squares 

Mean 
squares 

P 

Innovation 1 258.191 258.191 0.064 

Size 2 30270.501 15135.251 3.754** 

Sex 1 60599.862 60599.862 15.030** 

I.Q. 1 142089.290 142089.290 35.241** 

Innovation X size 2 7382.451 3691.225 0.916 

Innovation X sex 1 1322.738 1322.738 0.328 

Innovation X I.Q. 1 3594.814 3594.814 0.892 

Size X sex 2 67426.334 33713.167 8.362** 

Size X I.Q,, 2 13360.234 6680.117 1.657 

Sex X I.Q. 1 14.558 14.558 0.004 

Innovation X size X sex 2 23597.447 11798.724 2.926 

Innovation X size X I.Q, , 2 19009.822 9504.911 2.357 

Innovation X sax X I.Q. 1 530.293 530.293 0.132 

Size X sex X I.Q. 2 16023.699 8011.849 1.987 

Innovation 
X I.Q. 

Error 

X size X sex 2 6859.750 

781̂ . 3161021,305 

3429.875 

4031.915 

0.851 

** Significant at or beyond the one per cent level 
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Table 75» Analysis of variance of ITED results by type of 
school, size of school, sax, and I.Q, 

Source of variation df Suras of 
squares 

Mean 
squares 

P 

Innovation 1 152.950 152.950 4.179* 

Size 2 10.339 5.170 0.141 

Sex 1 5.704 5.704 0.156 

I.Q. 1 2813.844 2813.844 76.875** 

Innovation X size 2 33.646 16.823 0.460 

Innovation X SOX 1 0.386 0.386 0.011 

Innovation X I.Q. 1 96.546 96.546 2.638 

Size X sex 2 181.314 90.657 2.477 

Size X I.Q . 2 260.769 130.384 3.562* 

Sex X I.Q, 1 110.745 110.745 3.026 

Innovation X size X sex 2 41.642 20.821 0.569 

Innovation X size X I.Q, , 2 110.749 55.374 1.513 

Innovation X sex X I .Q. 1 77.330 77.330 2.113 

Size X sex X I.Q. 2 216.174 108.087 2.953 

Innovation 
X I.Q. 

Error 

X size X sex 2 

784 

59.638 

28696»761 

29.819 

36.603 

0.815 

SH!- Significant at or beyond the one per cent level 

* Significant at or beyond the five per cent level 
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Figure 35. Interaction of size and sex on GPA 
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Figure 36. Interaction of size and I.Q. on ITED results 
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SUMMARY AND CONCLUSIONS 

This chapter contains sections devoted to a summary of 

the study, conclusions, discussion, limitations of the study, 

and recommendations for further research» 

Summary 

The purpose of this study was to determine if an organ­

ization and methodology including team teaching, large group 

and small group instruction, modular scheduling, and inde­

pendent study in selected Iowa high schools was effective in 

improving the attitudes toward their school and raising the 

level of achievement of students in comparison to programs of 

instruction not utilizing all of these practices. 

Three schools were selected that used these five prac­

tices and were defined, as innovative schools for this study. 

Three schools not using these practices were matched with 

them on the basis of olao, oiid were defined as non-innovative 

schools. 

The High School Characteristics Index was administered to 

the students in the senior class of each of the six schools. 

This data supplied scores for six variables on attitude: 

aspiration level. Intellectual climate, student dignity, 

academic climate, academic achievement, and self-expression. 

At the completion of the 1969-70 school year, data on 

grade point average, class rank, ITED composite scores, and 
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I.O. scores were collected. The grade point average, class 

rank, and ITED composite scores furnished the data for the 

achievement variables. The variable for class rank was later 

dropped as a measure of achievement. 

The I.O. scores were divided into two groups, high and 

low. This, along with school size, sex of student, and type 

of school, comprised the independent variables used in the 

study. 

Eighteen null hypotheses were tested in this study. The 

hypotheses and their results are listed below. The results 

are listed by variable as follows: 

variable 1 aspiration level 
variable 2 intellectual climate 
variable 3 student dignity 
variable k academic climate 
variable 5 academic achievement 
variable 6 self-expression 
variable 7 grade point average 
variable 9 ITED results 

Null Hypothesis 1 

There is no significant difference in attitude as 

measured by an attitude scale between students in innovative 

schools and students in non-innovative schools. 

Results; 1, Rejected on innovation, 
2. Rejected on innovation. 
3, Not rejected, 
Û-, Not rejected, 
5, Not rejected. 
6, Not rejected. 

Null Hypothesis 2 

There is no significant correlation between the atti­
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tudes of students and the attitudes of faculty members in 

either innovative or non-innovative schools 

Results; Not tested due to insufficient data. 

Null Hypothesis 3 

There is no significant difference in attitude between 

instructors in innovative and non-innovative schools. 

Results; Not tested due to insufficient data. 

Null Hypothesis ̂  

There is no significant difference in attitude as meas­

ured by the High School Characteristics Index (HSCI) between 

students in innovative schools and students in non-innovative 

schools when students are also categorized on the basis of 

sex. 

Results; 1, Rejected on innovation, 
2, Rejected on innovation, 
3. Not rejected, 
ij.. Not rejected. 
5. Not rejected, 
6, Rejected on sex. 

Null Hypothesis 5 

There is no significant difference in attitude as meas­

ured by the HSCI between students in innovative schools and 

students in non-innovative schools when students are also 

categorized on the basis of intellectual aptitude. 

Results; 1, Rejected on innovation, 
2, Not rejected. 
3. Not rejected. 
ij.. Not rejected, 
5. Not rejected, 
6, Not rejected. 
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Null Hypothesis 6 

There is no significant difference in attitude as meas­

ured by the HSCI between students in innovative schools and 

students in non-innovative schools when students are also 

categorized on the basis of school size. 

Results: 1. Rejected on innovation and size, 
2o Rejected on innovation and size, 
3, Rejected on innovation, size, and the inter­

action of innovation and size, 
L|., Rejected on innovation, size, and the inter­

action of innovation and size, 
5, Not rejected, 
6, Rejected on the interaction of innovation 

and size, 

Null Hypothesis 7. 

There is no significant difference in attitude as meas­

ured by the HSCI between students in innovative schools and 

students In non-innovative schools when students are also 

categorized on the basis of sex and school size. 

Results: 1, Rejected on innovation; size; the inter­
action of size and sex; and the interaction 
of innovation, size, and sex, 

2, Rejected on size and the interaction of size 
and sex, 

3. Rejected on the interaction of innovation 
and size, and the interaction of size and 
sex. 

Il-, Rejected on size, sex, and the interaction 
of innovation and size, 

5, Rejected on size and the interaction of 
innovation and sex, 

6, Rejected on size; the interaction of inno­
vation and size; the interaction of inno­
vation and sex; and the interaction of 
innovation, size, and sex. 

Null Hypothesis 8 

There is no significant difference in attitude as meas­
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ured by the H3CI between students in innovative schools and 

students in non-Innovative schools when students are also 

categorized on the basis of sex and intellectual aptitude. 

Results: 1. Rejected on innovation. 
2. Rejected on innovation. 
3. Not rejected. 
]+. Not rejected. 
5. Rejected on sex and the interaction of 

innovation, sex, and I.Q. 
6. Rejected on sex. 

Null Hypothesis 9 

There Is no significant difference in attitude as meas­

ured by the KSCI between students in innovative schools and 

students in non-innovative schools when students are also 

categorized on the basis of size and intellectual aptitude. 

Results: i. Rejected on innovation, size, and the inter­
action of size and I.Q. 

2. Rejected on size and the interaction of 
size and' I.Q. 

3. Rejected on size and the interaction of 
innovation and size. 

1̂ .. Rejected on size, the Interaction of inno­
vation and size, and the interaction of 
size and I.Q, 

5» Rejected on size and the interaction of 
size and I.Q. 

6, Rejected on size, I.Q., and the inter­
action of innovation and size. 

Null Hypothesis 10 

There is no significant difference in attitude as meas­

ured by the HSGI between students in innovative schools and 

students in non-innovative -schools when students are also 

categorized on the basis ofschool size, sex, aftd intellec­

tual aptitude. • • 
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Results; 1. Rejected on innovation; size; sex; the 
interaction of size and sex; and the inter­
action of innovation, size, and sex, 

2, Rejected on size, sex, the interaction of 
innovation and I.Q., and the interaction 
of size and sex. 

3» Rejected on innovation and the interaction 
of innovation and size, 

[j.. Rejected on innovation, size, the inter­
action of innovation and size, and the 
interaction of innovation and I.Q. 

5. Rejected on size and the interaction of 
size and sex, 

6, Rejected on size; the interaction of inno­
vation and size; the interaction of size and 
sex; and the interaction of innovation, size 
and sex. 

Null Hypothesis 11 

There is no significant difference in achievement scores 

rank in class, and GPA between students in innovative schools 

and students in non-innovative schools as measured by cumula­

tive grade point average, rank in class, and/or ITED results. 

Results: 7. Not rejected. 
9, Rejected on innovation. 

Null Hypothesis 12 

There is no significant difference in achievement scores 

rank in class, or GPA between students in innovative schools 

and students in non-innovative schools when students are also 

categorized on the basis of sex. 

Results; 7. Rejected on sex, 
9. Rejected on innovation. 

Null Hypothesis 13 

There is no significant difference in achievement scores 

rank in class or GPA between students in innovative schools 
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and students In non-innovative schools when students are also 

categorized on the basis of school size. 

Results: 7. Not rejected. 
9. Rejected on innovation. 

Null Hypothesis ll|. 

There is no significant difference in achievement scores, 

rank in class, or GPA between students in innovative schools 

and students in non-innovative schools when students are also 

categorized on the basis of intellectual aptitude. 

Results: 7. Rejected on I.Q., 
9, Rejected on innovation and I.Q. 

Null Hypothesis l5 

There is no significant difference in achievement scores, 

rank in class, or GPA between students in innovative schools 

and students in non-innovative schools when students are also 

categorized on the basis of sex and intellectual aptitude. 

Results: 7* Rejected on innovation; sex; I.Q.,; and the 
interaction of innovation, sex, and I.Q, 

9. Rejected on innovation and I.Q, 

Null Hypothesis 16 

There is no significant difference in achievement scores, 

rank in class, or GPA between students in innovative schools 

and students in non-innovative schools when students are also 

categorized on the basis of sex and school size. 

Results: 7« Rejected on size, sex, and the interaction 
of size and sex. 

9. Rejected on innovation. 
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Null Hypothesis 17 

There is no significant difference In achievement scores, 

rank in class, or GPA between students in innovative schools 

and students in non-innovative schools when students are also 

categorized on the basis of school size and intellectual apti­

tude . 

Results; ?, Rejected on size and I.Q. 
9. Rejected on innovation and I.Q. 

Null Hypothesis l8 

There is no significant difference in achievement scores, 

rank in class, or GPA between students in innovative schools 

and students in non-innovative schools when students are also 

categorized on the basis of sex, school size, and intellectual 

aptitude. 

Results: 7. Rejected on size, sex, I.Q., and the inter­
action of size and sex, 

9. Rejected on innovation, I.Q., and the inter­
action of size and I.Q. 

Conclusions 

Several questions were raised in the first chapter. 

These questions and their answers, as revealed by this study, 

will now be presented. IVhen appropriate, other observations 

gained through the research will be addedo 

Question 1_ 

Do students in schools using team teaching, large group 

and small group instruction, modular scheduling, and inde­

pendent study have a more positive attitude toward school 
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than students in non-innovative schools? 

The research revealed that there are differences in atti­

tude between students in the innovative schools and students 

in the non-innovative schools used in this study. These 

differences favored the innovative schools on aspiration 

level and intellectual climate. The other four factors -

student dignity, academic climate, academic achievement, and 

self-expression - favored the non-innovative schools. 

The variable, aspiration level, was found to be signifi­

cant for innovation on all eight attitude hypotheses. Intel­

lectual climate was related significantly to innovative 

schools on four of the eight tests, but not on the four-way 

classification analysis. Evidently, the scores on intellec­

tual climate varied on size and sex. Student dignity and 

academic climate were significant, and favored the non-inno-

vative schools. Academic achievement and self-expression 

were not significantly related to the main effect innovation 

on any of the tests. 

Therefore, it may be said there were differences in the 

mean scores on attitude between innovative and non-Innovative 

schools in this study; but these differences did not, on most 

attitude factors, favor the innovative schools. In summary, 

two factors, aspiration level and intellectual climate, were 

significantly related to innovative schools; two factors, 

student dignity and academic climate, were significantly 
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related to non-innovative schools; and no significant associ­

ation was found for academic achievement and self-expression. 

Question 2 

Is there a positive correlation between attitudes of 

students in either innovative or non-innovative schools and 

the attitude of their instructors? 

No conclusion can be drawn on this question since it was 

impossible to test for it due to insufficient data on instruc­

tors. 

Question _3 

Do instructors in innovative schools have a more posi­

tive attitude toward school than instructors in non-innova-

tive schools? 

No conclusion can be drawn on this question since It 

was impossible to test for it due to insufficient data on 

Instructors. 

Question ̂  

Do students in Innovative schools tend to achieve higher 

than students in non-innovative schools as measured by grade 

point average (GPA), rank in class, and/or Iowa Tests of 

Educational Development (ITED) results? 

Although the grade point averages of students in innova­

tive schools were higher than the grade point averages of 

students in non-innovative schools, the difference was not 

significant. This factor was influenced most by size of 
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school, sex of student, and I.Q. group. However, there was 

a significant difference in the ITED results between innova­

tive and non-innovative schools. Students in the non-inno­

vative schools scored significantly higher on the composite 

score. Therefore, it could be said students in non-innova­

tive schools tended to score higher than students in innova­

tive schools in this study. 

Question 5 

Is there a significant difference in attitude between 

sexes in either innovative or non-innovative schools? 

There was some difference in attitude between the 

sexes. This difference favored the females on all factors of 

attitude except for academic climate. However, the differ­

ences were significant on aspiration level and intellectual 

climate only. 

Question 6 

Do attitudes held by students vary with size of school? 

When size was used as the main effect, significant rela­

tionships were found for five of the six attitude factors. 

The mean scores for each factor were progressively larger as 

the size of the school increased. In other words, the stu­

dents of the small sized schools scored lowest on all six 

attitude factors, and the students of the large sized schools 

scored highest on all six attitude factors. Significant dif­

ferences were indicated for all six attitude factors on size; 
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however, when the four-way classification was used, signif­

icance was not indicated for student dignity. The other 

five factors indicated significant differences between large 

and small schools. On three of these there was significance 

between small and medium sized schools, and between medium 

and large sized schools. 

It would seem, at least from this study, that the larger 

the school, the more favorable attitude the student had 

toward his environment. 

Question % 

Are innovative schools more successful in raising the 

level of achievement of students than non-innovative schools? 

Although the non-innovative schools tended to score sig­

nificantly higher in achievement, when measured by the ITED, 

than the innovative schools, it was not possible to determine 

from this design whether or not one type of school would be 

more effective in raising achievement than another type of 

school. Achievement was measured at a point in time in this 

study and not over a period of time. 

Question ̂  

Is there a significant correlation between attitude and 

achievement in school? 

Significant correlations were found between attitude 

and achieveTnent on five of the six attitude factors. Only 

aspiration level was not significantly correlated to one of 
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the three achievement variables. Grade point average varied 

significantly with student dignity and academic achievement; 

class rank varied significantly with intellectual climate, 

student dignity, and academic climate; and the ITED composite 

score varied significantly with student dignity, academic 

climate, and self-expression. Therefore, it could be said 

that attitude and achievement were significantly correlated 

on five of the six attitude variables in this study. 

Discussion 

The general lack of association between the independent 

variable, "innovative," and the desirable student attributes 

of positive attitude toward the school environment and high 

achievement, if truthful, will come as a painful blow to the 

many teachers and administrators who are expending so much 

effort to implement the "New Design" or Trump Plan, namely, 

flexible schedules, with instructional provision for large 

group instruction, small group instruction, independent 

study, and team teaching. 

It seems that large size was more often associated with 

worthwhile student outcomes. Not surprisingly, I,Q. and 

achievement (as measured by the ITED and GPA) were also 

significantly correlated. 

It should be made very clear, that no conclusion on 

causal relationships is drawn in this study of the effects 

of organizational and methodological change in Iowa secondary 
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schools. Several explanations come to mind from these find­

ings, First, it is very likely that student and teacher be­

havior and activities are quite similar in each of the 

schools examined, despite the classification of "innovative" 

or "non-innovative" attached for purposes of analysis. 

Those who have had the most experience at trying to 

change how teachers teach and how children learn now realize 

that it is difficult to change teacher performance. Teaching 

has been, and essentially remains, a rather personal and 

private business. No matter what administrative changes are 

made in class size, contacts per week, or cycling of contact 

length, teachers seem to cling to their old routines. 

An alternative explanation might be that, because of the 

selection of the non-innovetive schools strictly on the basis 

of similar size, three quite outstanding conventional schools 

were selected, schools that would always be tough competition 

for any innovative pair-mate. 

One might also speculate that the general theoretical 

framework of the innovative school, with its stress on indi­

vidualized and humanized education, might load to the foster­

ing of attitudes and values that place less importance on 

rank In class, grade point average, traditional academic cli­

mate and self-expression through competitive achievement. 

Such an educational philosophy might promote an intellectual 

climate and a type of aspiration level found to be associated 
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with the "innovative" class of schools in this study. The 

fact remains, we don't know. 

Several ancillary points should also be made. First, 

larger school sizes generally were associated with desirable 

student characteristics. Smaller schools had lower ITED 

scores, and lower attitude scores; they did, however, award 

significantly higher grades, A second point bears on the 

relationship of I.Q. to attitude and achievement. As would 

be expected, I.Q. and achievement were positively and signif­

icantly correlated; so too were I.Q. and attitude toward 

school. The low ability students had poorer achievement 

scores and less desirable attitude scores, 

A final footnote to the study seems most appropriate 

for this decade's concern over women's liberation. The 

females had significantly higher grade points, and in the 

large schools, a higher aspiration level score than did the 

males. Low I.Q. females had significantly higher attitude 

scores than did high I.Q. females in the innovative schools. 

Nonetheless, the males in each type of school had higher 

self-expression scores than did their female classmates. 

Limitations of the Study 

Certain limitations must be imposed before utilizing 

the results of this study. They are as follows: 

1. Schools used in the study were selected only on the 

basis of size and innovative practices used during the 
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1968-69 school year. The innovative schools were using team 

teaching, large group instruction, small group instruction, 

modular scheduling, and independent study. Non-innovative 

was the label given to pair-mates, chosen on the basis of 

similar size, that had not adopted all of these practices, 

2. The sample included males and females in grade twelve 

only, during the 1969-70 school year. 

3. The students were categorized into two groups of 

I.Q.: (1) below $80, and (2) ̂ 80 and above. (On a converted 

scale this was roughly above and below an I.Q, of 110-113). 

I4.. No attempt was made to measure change or Improvement 

of attitude or achievement. All measures were taken at a 

point in time. 

5. Teachers of two districts refused to complete the 

attitude scale, thus precluding a comparison with student 

attitudes toward the school environment. 

Recommendations for Further Research 

The following recommendations are made for further 

research: 

1. A study to determine if innovation improves attitude 

and raises the level of achievement of students, over time, 

using a pre-test and post-test design, 

2. An in-depth study of innovative and non-innovative 

schools comparing teacher attitudes. 

3. Studies of students in innovative and non-innovative 
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schools to determine if socio-economic background has a 

significant effect on attitude and achievement. 

i].. An investigation designed to explore the effect of 

teacher attitude on student attitude and achievement. 

A study of the drop-out rate between innovative and 

non-innovative schools. 

6. A study of the effect of administrative behavior on 

student attitudes. 

7. A follow-up study of the same group of students on 

their attitudes in five years time. 

8. Research designed as a predictive study rather than 

an exploratory study on innovative and non-innovative schools, 

comparing attitudes and achievement. 

9. An investigation to determine the causes for signif­

icant difference between schools on the attitude and achieve­

ment variables. 

10. Studies to determine the effect of teachers' atti­

tudes upon the attitudes of students. 
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APPENDIX A; I.Q. CONVERSION TABLE 
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I.Q, Conversion Table 

I.Q. 

ilS 
lk9 
II4.8 

1^6 
IkS 
144 

i 
lij-O 
139 
138 
137 

S 
133 
132 
131 
130 
129 
128 
127 
126 
125 

I.Q. Test 

Otis 100 
LT, HN, CTMM, P-.S 100 
S.B., KA, SRA-PMA 

Converted I.Q. 

Otis* LT, HN, CTMM, P-C, 
S.B., KA, SRA-PMA«-» 

819 
——— 813 
——— 806 
——— 600 

79L 
883 788 
875 781 
867 775 
858 769 
850 763 
81^.2 756 
833 750 
825 7ii4 
817 738 
808 731 
800 725 
792 719 
783 713 
775 706 
767 700 
758 69Û 
750 688 
7k.2 681 
733 675 
725 669 
717 663 
708 656 

s 

12 
16 

#0ti8 - Beta and Gamma 
•»Hi-KA - Kuhltnan-Anderson 
LT - Large-Thorndike 
HN - Henraon-Nelson 
CTMM - California Test of Mental Maturity 
P-C - Pintner-Cunningham 
S.B. - Stanford Binet 
SRA-PMA - Science Research Associates, Primary Mental Ability 
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I.Q, Conversion Table (continued) 

I.Q. Converted I.Q. 

Otis LT, HN, CTMM,";P-C, 
S.B., KA, SRA-PMA 

12k 700 6$0 
123 692 6% 
122 683 638 
121 675 631 
120 667 625 
119 658 619 
118 650 613 
117 6U2 606 
116 633 600 
115 625 59Ji 
llii. 617 586 
113 608 581 
112 600 575 
111 592 569 
110 583 563 
109 575 556 
108 567 550 
107 558 5% 
106 550 538 
105 514.2 531 
lok 533 525 
103 525 519 
102 517 512 
101 508 506 
100 500 500 
99 14-92 14-914. 
98 ÏJ.83 S88 
97 I4.75 1^81 
96 467 1^75 
95 14-58 I469 
9k it-50 14-62 
93 ÏA2 456 
92 14.33 450 
91 425 kkk 
90 417 437 
89 408 431 
88 400 425 
87 392 419 
86 383 412 
85 375 406 
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I.Q, Conversion Table (continued) 

I.Q. Converted I.Q. 

Otis LT, HN, CTMM, P-C, 
S.B., KA, SRA-PMA 

% 367 14.00 
83 358 394 
82 350 387 
81 31^2 381 
80 333 375 
79 325 369 
78 317 362 
77 308 356 
76 300 350 
IS 292 3li4 
Ik 283 337 
73 275 331 
72 267 325 
71 258 319 
70 250 312 
69 214.2 306 
68 233 300 
67 225 291; 
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APPENDIX B: SCALES OP THE HIGH SCHOOL 
CHARACTERISTICS INDEX 
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Scales of the High School Characteristics Index 

Environmental Press Student Behavior 

1. Abasement-Assurances 

2. Achievement 

Self-depreciation vs, self-
confidence 

Striving for success through 
personal effort 

3« Adaptability-Defensiveness Acceptance of criticism vs. 
resistance to suggestion 

4. Affiliation-Rejection Friendliness vs. nonfriend-
liness 

5. Aggression-Blame Avoidance Hostility vs. its Inhibition 

6. Change-Sameness 

7. Conjunctivity-Dlsjunc-
tivity 

8. Counteraction- Inferior­
ity Avoidance 

9. Deference-Restiveness 

10. Dominance-Tolerance 

11. Ego Achievement 

12. Emotional-Placidity 

13. Energy-Passivity 

Flexibility vs. routine 

Playfulness vs. disorgani­
zation 

Restriving after failure vs. 
withdrawal 

Respect for authority vs, 
rebelliousness 

Ascendancy vs. forbearance 

Striving for power through 
social action 

Expressiveness vs. restraint 

Effort vs. inertia 

11;. Exhibitionism-Inferiority Attention seeking vs. shyness 
Avoidance 

15. Fantasled Achievement Daydreams of extraordinary 
public recognition 

16. Harm Avoidance-Risk Pearfulness vs. thrill seeking 
Taking 

17. Humanities-Social Studies Interest in the humanities and 
social sciences 

18. Impulsiveness-Deliberation Irapetuouaness vs. reflection 

19. Narcissism 

20. Niorturance-Rejection 

21. Objectivity-Projectlvlty 

22. Order-Disorder 

Vanity 

Helping others vs. Indifference 

Detachment vs. superstition or 
suspicion 

Compulsive organization of 
details vs. carelessness 
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Scales of the High School Char 

Environmental Press 

23. Play-Work 

2I|., Practicalness-Irnpractical-
nes3 

25. Reflectiveness 

26. Science 

27. Sensuality-Puritanism 

28. Sexuality-Prudishness 

29. Supplication-Autonomy 

30. Understanding 

icteristics Index (continued) 

Student Behavior 

Pleasure-seeking vs. purpose-
fulness 

Interest in practical activi­
ties vs. indifference 

Introspective contemplation 

Interest in natural science 

Interest in sensory and 
aesthetic experience 

Heterosexual interest vs. their 
inhibition 

Dependency vs. self-control 

Intelle ctuality 
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APPENDIX G: THE MEAN AND VARIANCE BY SCHOOL FOR 
EACH OF THE 30 SCALES OF THE HSCI 
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Tha Mean and Variance by School for Each q£. the 

30 Scales of the High School Characteristics Index 

Innovative Schools 

A B C  

Scale X s X s X 

1 4.09 3.61 4.49 4.45 5.33 
2 5.31 2.71 5.19 2.95 5.46 
3 U.30 2.82 4.85 1.95 5.11 
ii. 5o65 3.65 5.63 3.95 7.15 
5 U.17 3.64 3.89 4.16 4.02 
6 5.94 2.21 5.74 2.40 5.33 
7 5.98 4.52 5.64 4.26 5.76 
8 6.12 2.36 6.09 2.82 4.85 
9 4.03 2.78 4.08 1.95 5.04 
10 5.93 3.60 6.58 2.74 5.83 
11 5.63 4.13 5.12 3.87 4.87 
12 5.2I4. 2.82 5.50 2,60 5.80 
13 4.57 3.30 4.87 4.56 4.78 
124. 5.80 3.33 5.57 3.86 5.83 
15 4.83 2.71 4.86 2.28 4.41 
16 3.67 2.13 2.69 1.77 3.48 
17 4.16 2.86 3.32 2.71 2.69 
18 5.97 2.60 6.28 3.20 5.76 
19 5.36 3.85 6.35 3.27 7.0k 
20 4.79 3.71 3.46 3.41 3.76 
21 6.21 4.68 5.65 4.73 5.74 
22 5.10 2.52 4.05 2.70 5.04 
23 5.93 2.86 6.32 3.45 7.57 
2k 5.98 3.03 6.85 2.W1 7.30 
25 5.56 3-06 4.84 2.86 5.24 
26 5.78 2.76 4.03 3.15 3.51 
27 5.35 3.38 5.10 2.63 3.93 
28 6.64 3.82 7.30 3.81 6.72 
29 4.77 3.60 4.73 3.72 4.62 
30 5.75 2.73 5.47 3.33 4.91 

3.78 
2.70 
2.32 
3.78 
4.24 
2.31 
3.i+7 
2.53 
2.81+ 
3.12 
2.60 
2.03 

''4 2.38 
1.77 
2.06 
3.21 
2M 
3.10 
5.35 
2.OI4. 
2.92 
1.68 
2.27 
2.76 
2.15 
2,L3 
4.42 
2.97 
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The Mean and Variance by School for Each of the 

30 Scales of the Hlph School Characteristics Index 

Non-•Innovative Schools 

D E F 

Scale X s X 8 X s 

1 4.49 4.27 4.11 4.00 5.06 6.47 
2 5.95 2.97 5.70 2.46 4.58 2.90 
3 4.49 2.48 4.28 2.22 4.94 2.63 
k 6.33 3.75 6.70 1.97 4.56 3.44 
5 3.09 3.64 2.41 1.99 4.53 3.34 
6 5.23 2.60 4.18 2.70 4.54 2.17 
7 5.71 4.79 6.34 4.12 5.46 5.15 
8 5.98 3.10 6.56 2.71 6.28 2.08 
9 3.87 2.43 4.65 1.59 3.88 1.94 
10 6.35 3.69 5.84 4.57 6.24 3.57 
11 5.90 3.92 5.81 3.84 5.2k 4.02 
12 5.21 2.97 5.1,4 2.59 5.38 2.98 
13 4.87 4.78 4.93 3.65 3.35 3.69 
14 5.98 3.54 5.90 3.10 4.72 2.94 
15 4.55 2.55 4.59 2.51 4.50 2.58 
16 2.73 1.38 3.19 2.00 3.04 1.50 
17 3.75 3,79 3.68 3.70 3.15 3.15 
18 6.03 2.37 5.69 2.98 6.32 2.34 
19 6,52 3.31 7.41 2.74 6.16 2.59 
20 4.91 5.07 4.10 3.53 2.95 2.09 
21 6.00 6.32 6.61 5.40 5.43 6.63 
22 5.12 2.40 6.41 1.54 4.54 3.19 
23 6.70 3.29 6.^ 2.38 5.7Ô 2.83 
2k- 6.44 2.79 6.81 2,54 6.72 3.31 
25 4.98 3.76 5.10 4.06 4.94 3.12 
26 5.28 3.08 5.17 2.87 3.6L 3.85 
27 5.99 3,91 3.88 2.78 4,18 2.27 
28 6.29 3.51 5.94 3,89 6060 3.76 
29 3-87 3.50 4.73 3.6k 3.60 3.61 
30 5.34 3.49 4.91 2.98 4.56 3.07 
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APPENDIX D: TABLE OF MEANS AUD STANDARD DEVIATIONS 
FOR ALL VARIABLES OF THE SAMPLE 
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Table of Means and Standard Deviations 

for All Variables of the Sample 

Variables Mean Standard 
Deviation 

1 - Innovation 1,50866 .49992 

2 - Size 2.^0718 .69031 

3 - Sex .50371 .58232 

k - Aspiration Level 21.31683 4.13164 

$ - Intellectual Climate 23.59530 6.31894 

6 - Student Dignity- 17.ii.6535 5.11248 

7 - Academic Climate 8.37871 3.29230 

8 - Academic Achievement 27.29950 6.64178 

9 - Self-Expreaslon 21.23886 5.39399 

10 - GPA 2.50959 .74535 

11 - Rank In Class 151.44059 136.45419 

12 - ITED 21.19554 7.42863 

13 - I.Q. 132.41739 

ih - I.Q. Group 1.58292 .49308 
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