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The purpose of this study is to describe and evaluate 

selected characteristics of the National Science Foundation-

sponsored science curricular programs developed in the United 

States for use at the secondary school level, and to deter-

mine some curricular and instructional implications for Kuwaiti 

secondary school science programs. 

The study is designed to include a description and an 

evaluation of selected characteristics of four NSF-sponsored 

science curricular programs, namely Biological Sciences 

Curriculum Study (BSCS), Chemical Education Materials Study 

(CHEM Study), Earth Science Curriculum Project (ESCP), and 

Harvard Project Physics (HPP) programs. The study also in-

cludes a description and evaluation of selected characteristics 

of all Kuwaiti secondary school science programs in biology, 

chemistry, geology (earth science), and physics. 



A review of related literature on the selected NSF— 

sponsored science programs presents the background informa-

tion for the development of each program, the materials 

developed, and related research results and individual, 

non-research, responses to these programs. A review of 

related literature on the Kuwaiti science education programs 

provides information about the status of science education 

and the recent developments in Kuwaiti secondary school 

science education. 

The characteristics of science programs of both countries 

are described and evaluated, individually and collectively, 

by using Zorn's Criteria. 

The results of the study reveal that the NSF-sponsored 

science programs are superior to Kuwaiti science programs 

in such characteristics as emphasis on active student in-

volvement in inquiry-oriented activities, provision for 

student pursuit of special science interests, provision of 

extensive supplementary reading materials, provision of 

extensive audiovisual aids and materials, inclusion of re-

lated information sources (bibliographies) in student text-

books, placing emphasis on specifically stated performance 

objectives and skills to be mastered by students, and 



provision of the opportunity for teachers to structure and 

select appropriate text-content material and student activities 

for their classes. The results also show that the Kuwaiti 

science programs were similar to the NSF—sponsored science 

programs in such characteristics as emphasis on conceptual 

development; provision for direct, firsthand experiences 

through utilization of lab activities; emphasis on science 

skills acquisition; and usage of audiovisual aids and mater-

ials in science instruction. 

Based on the results obtained, certain implications for 

Kuwaiti secondary school science programs are drawn, both 

individually and collectively. Recommendations to be consi-

dered in future revision and improvement of Kuwaiti science 

programs are presented. 



TABLE OF CONTENTS 

Page 

LIST OF TABLES v 

Chapter 

I. INTRODUCTION 1 

Statement of the Problem 
Purpose of the Study 
Background and Significance of the Study 
Definition of Terms 
Procedure for the Study 

II. REVIEW OF LITERATURE 1 3 

Part One: Literature Related to U.S. 
Science Programs 

Background: impact of new curricula on 
science education 

The Biological Sciences Curriculum Study 
(BSCS)—background, description of 
BSCS program, studies related to 
BSCS biology, BSCS biology usage 

The Chemical Education Materials 
Study (CHEM Study)—background, 
description of CHEMS program, 
studies related to CHEMS program, 
CHEMS usage 

The Earth Science Curriculum Project 
(ESCP)—background, description 
of ESCP, studies related to 
ESCP program, ESCP usage 

The Harvard Project Physics (HPP)— 
background, description of HPP, 
studies related to HPP, HPP 
usage 

iii 



IV 

Part Two: Literature Related to 
Kuwaiti Science Education Programs 

Background 
The science education program in 

Kuwaiti secondary schools—intro-
duction, description of 
science curricula, studies 
related to science curricula 

Summary 

III. PROCEDURES 1 2 0 

Selecting the Programs 
Evaluating the Programs 
Drawing the Implications 

IV. FINDINGS OF THE STUDY 1 3 0 

V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS . . 197 

Summary of the Study 
Conclusions 
Recommendations of the Study 

APPENDICES 

A. Zorn's Criteria 
B. Zorn's Checklist Instrument and the 

Profile Chart 
C. Checklist Findings for American Science 

Programs 
D. Checklist Findings for Kuwaiti Science 

Programs 

208 

BIBLIOGRAPHY 362 



LIST OF TABLES 

Table 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

XI. 

XII. 

Page 

Contents of BSCS Biology Textbooks 26 

Content of CHEM Study Textbook 42 

Content of ESCP Textbook 5 5 

Content of HPP Course Units (Texts) 69 

Number of Lessons per Week for Science 
Courses in Accordance with Grade Level . . 83 

Content of Kuwaiti Secondary School Science 
Textbooks in Accordance with Grade 
Levels 

Description Values Assigned for Each BSCS 
Biology Program Factor 134 

Degree of Agreement between BSCS Biology 
Program Factor Description Values 
and Recommended Criteria Values 136 

Description Values Assigned for Each 
Kuwaiti Biology Program Factor . 140 

Degree of Agreement between Kuwaiti Biology 
Program Factor Description Values and 
Recommended Criteria Values . . 142 

Description Values Assigned for Each 
CHEMS Chemistry Program Factor 148 

Degree of Agreement between CHEMS Chemistry 
Program Factor Description Values and 
Recommended Criteria Values . 150 

v 



vx 

XIII. Description Values Assigned for Each 
Kuwaiti Chemistry Program Factor 153 

XIV. Degree of Agreement between Kuwaiti Chemistry 
Program Factor Description Values and 
Recommended Criteria Values . . 155 

XV. Description Values Assigned for Each ESCP 
Program Factor 160 

XVI. Degree of Agreement between ESCP Program 
Factor Description Values and Recommended 
Criteria Values 162 

XVII. Description Values Assigned for Each 
Kuwaiti Geology Program Factor 165 

XVIII. Degree of Agreement between Kuwaiti Geology 
Program Factor Description Values and 
Recommended Criteria Values 167 

XIX. Description Values Assigned for Each HPP 
Physics Program Factor 172 

XX. Degree of Agreement between HPP Physics 
Program Factor Description Values and 
Recommended Criteria Values 174 

XXI. Description Values Assigned for Each Kuwaiti 
Physics Program Factor 177 

XXII. Degree of Agreement between Kuwaiti Physics 
Program Factor Description Values and 
Recommended Criteria Values 179 

XXIII. Composite Factor Description Values Deter-
mined by Combining Factor Values from 
All American Science Programs 183 

XXIV. Degree of Agreement between Composite 
Factor Description Values of American 
Science Programs and Recommended Criteria 
Values . 185 



XXV. Composite Factor Description Values Determined 
by Combining Factor Values from All Kuwaiti 
Science Programs < 

Vll 

189 

XXVI# Degree of Agreement between Composite Factor 
Description Values of Kuwaiti Science 
Programs and Recommended Criteria Values • • 191 



CHAPTER I 

INTRODUCTION 

The rapid advances in science and technology and 

the knowledge explosion in recent years have imposed 

an urgent need for "an education in sciences that is 

based upon the kind of information that has survival 

value and upon strategies of inquiry that facilitate the 

adaptation of knowledge to new demands" (5, p. 7). Today, 

most educators and researchers suggest that objectives 

in the teaching of science should be associated with 

learning the processes and concepts of science in order 

to provide the individual with the necessary experiences 

and skills to help him adapt to these and future societal 

changes accompanied by science and technological progress 

(4). This trend in science education is also supported 

by a statement from a 1970 National Science Teachers 

Association report on conditions for gooo science teaching 

in secondary schools: 

It is now widely recognized that 
science is a process and an activity fully 
as much as it is an organized body of 
knowledge and that, therefore, it cannot 



be learned in any deep and meaningful 
way by reading and discussion alone (9, 
P. 3). 

This trend in science education, however, was the 

central goal for the science curriculum reform movement 

in the 1960s, guided by the National Science Foundation 

(NSF), in the United States. Several science curricular 

projects resulted from this movement, both for the 

elementary and secondary school levels. These newly 

developed science curricula have placed much emphasis 

upon the study of scientific concepts, rather than upon 

rote memorization of disjointed facts, and upon student 

involvement in actual scientific inquiry situations (3). 

By 1976, there were about 54 science curricular projects 

in sciences and mathematics available for both elementary 

and secondary schools (8), and more than $100,0.00,000 had 

been spent on developing these science curricular programs 

(12) . 

These American (NSF-sponsored) science curricular pro-

grams have received the world's attention, and many of 

them have been translated and adapted in many countries 

throughout the world. According to a 1978 report of 

the Arab League of Educational, Cultural, and Scientific 



Organization (ALECSO) (10), some of these NSF-sponsored 

science curricular programs were adapted for use in 

secondary schools of some Arab countries. 

In Kuwait, a curriculum reform movement was organized 

at the beginning of the 1970s, to develop and improve the 

existing secondary science curricula in order to keep 

pace with the world's new educational trends in science 

education as well as to attract student interest in 

the study of the sciences. As a result, new curricula in 

various areas of science were developed for the secondary 

school level as well as for other school levels (7). In 

spite of these new curricula, however, the decline in 

student enrollments in scientific studies has not de-

creased with the introduction of the curricula into Kuwaiti 

secondary schools (2). 

The failure of Kuwaiti secondary school science 

programs to attract student interest in the study of the 

sciences and the increased interest in adapting the 

American (NSF-sponsored) science programs in the Arab 

world, therefore, raised the question of the quality 

of the characteristics of both the American and the 

Kuwaiti science curricular programs designed for use at 



the secondary school level. Specifically, it was the inten-

tion of the present study to describe and evaluate the char-

acteristics of the science programs of both countries in 

order to draw certain curricular and instructional impli-

cations to be considered by Kuwaiti science educators for 

future revision of Kuwaiti science programs. 

Statement of the Problem 

The problem of this study was to determine the implica-

tions of selected characteristics of certain National Science 

Foundation-sponsored science programs in American secondary 

schools for science education in Kuwaiti secondary schools. 

Purpose of the Study 

The purposes of this study are to describe and evaluate 

selected characteristics of four selected KSF-sponsored 

science curricular programs developed for use at the 

secondary school level, namely Biological Sciences Curri-

culum Study (BSCS), Chemical Education Materials Study 

(CKEM Study), Earth Science Curriculum Project (ESCP), and 

Harvard Project Physics (HPP); to describe and evaluate 

the same selected characteristics for all Kuwaiti science 

programs available for use in secondary schools; and to 



determine some curricular and instructional implications 

for science education programs in Kuwaiti secondary schools; 

based primarily on the differences in the characteristics 

of the NSF-sponsored and Kuwaiti science programs—that 

is, the strengths of the NSF-sponsored (American) science 

programs and the limitations of the Kuwaiti science pro-

grams . 

Background and Significance of the Study 

Kuwait, like other developing nations needs scientists, 

engineers, and technicians. Such nations , as Tropp states, 

need practical problem-solving engineers and workers in 

the applied sciences who can produce technologies relevant 

to the countries' needs and problems (11). According to 

the 1975 population census, Kuwait needs about 26,830 

technicians to work in various jobs (1). UNESCO reported 

in 1976 that the total number of scientists and engineers 

in Kuwait is about 10,754. The number of Kuwaiti 

scientists and engineers is 2,151 (20 per cent) and the 

number of non-Kuwaiti scientists and engineers is 8,603 

(80 per cent). UNESCO also reported that the number of 

Kuwaiti technicians is about 586, compared to 2,344 non-

Kuwaiti technicians (6, p. 101). 



This crucial demand for scientists and technicians 

in Kuwait has caused, science educators to focus their 

attention on secondary school science education programs, 

since secondary schooling in Kuwait is the stage at which 

students decide what area of study to select (science or 

arts) for their future careers. As a result, all secondary 

school science programs have been revised and improved 

in order to attract the students1 interests in the study 

of the sciences. 

According to a 1979 report of Kuwait's Ministry of 

Education (2), the percentages of Kuwaiti student enroll-

ments for science studies at the eleventh-grade level 

(the grade level of specialization in secondary schooling), 

in the school year 1972-1973 were 62.2 per cent for boys 

and 38.1 per cent for girls. In the school year 1977-1978 

these figures dropped to 42.5 per cent for boys and 30.2 

per cent for girls, although the new secondary school 

science curricula began to be introduced in the 197 3-1974 

school year and were available for all grade levels by 

1976-1977. This increasing decline in student enrollment 

in the study of sciences clearly indicated the failure 

of these new Kuwaiti science programs to encourage 

secondary school students to specialize in science studies. 



But, as the Arab League of Educational, Cultural, and 

Scientific Organization (ALECSO) reported, two of the 

American (NSF-spcnsored) science curricular programs, 

BSCS biology and EPP physics programs, had been revised 

and utilized in some Arab secondary schools and that 

there was an intention in the Arab countries to implement 

these and other American science programs after adapting 

them to local needs (10). In view of these facts, the fail-

ure of Kuwaiti science programs to recruit students for 

the study of science created a need to examine the quality 

of the characteristics of the newly-designed science pro-

grams for use in Kuwaiti secondary schools. 

Because the American (NSF-sponsored) science programs 

have made their mark on science education both in the 

United States and in many other countries of the world 

including in recent years the Arab world, they were 

selected for this study as exemplary science programs to 

which the characteristics of Kuwaiti science programs 

would be compared. Specifically, the present study is 

concerned with describing and evaluating selected 

characteristics of a selected group of American (NSF-

sponsored) secondary school science programs, and the 



characteristics of all new Kuwaiti science programs 

developed for use at the secondary school level in order 

to determine some curricular and instructional implications, 

on the basis of the existing differences in the character-

istics of the science programs of both countries, that 

might be of value to Kuwaiti science educators for future 

revision and improvement of Kuwaiti secondary school 

science programs. 

Definition of Terms 

1. American Science Programs—this term is used 

throughout this study to indicate the National Science 

Foundation-sponsored science curricular programs de-

signed for use at the secondary school level, namely 

Biological Sciences Curriculum Study (BSCS), Chemical 

Education Materials Study (CKEM Study), Earth Science 

Curriculum Project (ESCP), and Harvard Project Physics 

(EPP) programs. 

2. Kuwaiti Science Programs—this term is used 

throughout the study to indicate all new science programs 

in biology, chemistry, geology (earth science), and physics 

developed for use at the different grade levels of second-

ary schools in Kuwait. 



3. Secondary School—this term indicates the academic 

grades nine through twelve in the schools of both the 

United States and Kuwait. 

4. Characteristics—this term comprises both the 

strengths and the limitations of a specific program. 

Procedure for the Study 

In this study, the available literature on the four 

selected NSF-sponsored and Kuwaiti secondary school 

science programs was surveyed. The major sources of infor-

mation for this study, therefore, were American education 

journals and periodicals, NSF reports and publications, 

research studies, UNESCO publications and reports, Kuwaiti 

government publications and documents, materials developed 

by NSF-sponsored science programs, materials developed by 

Kuwaiti science programs, and other sources related to the 

purpose of this study. 

For the purpose of describing and evaluating the char-

acteristics of both the American and Kuwaiti science pro-

grams, Zorn's (13) Criteria were implemented. Zorn's Cri-

teria consist of two major instruments, namely, The State-

ment of Criteria and The Checklist Instrument. The State-

ment of Criteria is a specific listing of factors to be 
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considered in examining a high school science program* and 

the degree to which each factor is recommended by the liter-

ature for inclusion in the program (the recommended criteria 

values). The Checklist Instrument is a device for describing 

the degree to which a high school science program meets the 

levels recommended for each criteria value. Specifically, 

the Checklist Instrument is a means for evaluating a science 

program by comparing its described factor values with the 

recommended criteria values presented in the Statement of 

Criteria. 

The results of the study have been recorded and summar-

ized in tabular form, for both the individual and the composite 

group of the American and Kuwaiti science programs. Based 

on the differences ascertained in the characteristics of the 

program of both countries—specifically, the strengths of the 

American (NSF-sponsored) science programs and the limitations 

of the Kuwaiti science programs—certain implications are 

drawn for Kuwaiti science programs, and some conclusions and 

recommendations for improving the Kuwaiti secondary school 

science programs are also presented. 
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CHAPTER II 

REVIEW OF LITERATURE 

Part One: Literature Related to U.S. Science Programs 

Background 

With the launching of the Soviet Union's Sputnik I in 

1957, the condition and quality of science education in 

American secondary schools were questioned by many interested 

citizens and scholars. As a result, national interests 

pressed for the development of new science programs for 

secondary schools (57) . This development was unique among 

reform movements in American science education in that it 

attempted to replace the present curriculum rather than 

revise it, and it was supported by the federal government 

through the National Science Foundation (NSF) (28). 

Eminent scientists, educators, science teachers, and 

many other groups of scholars participated in developing 

new science curricula. The common goal of those groups was 

"to improve the effectiveness and efficiency of science ed-

ucation through the application of improved programs involving 

modern educational technologies; new instructional strategies 

13 
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and methodologies; and knowledge gained from research on 

the processes of learning and education" (86., p. 407). 

In all new science curricula, great emphasis was placed 

on the study of the fundamental concepts and principles of 

each discipline, and on empirical modes of inquiry through 

laboratory investigations (98). This approach was based 

upon Bruner's (21) precept that an understanding of the 

"fundamental knowledge" of a subject matter would provide 

the student with the necessary intellectual power to 

attack unfamiliar problems and enable him to grasp in-

tuitively the relationship of new phenomena not previously 

encountered to phenomena already experienced. The new 

science curricula, therefore, have had distinctive 

educational philosophy, goals, and approaches to science 

instruction. According to the 1962 NSF report, these 

new science curricula differed from traditional curricula 

in that 

Each project has aimed at a course in which 
the major developments of the field are presented 
in logical sequence. Technological and purely 
descriptive aspects have been de-emphasized, and 
major attention has been given to basic concepts 
and principles. Special stress has been laid on 
the laboratory part of the course; the objective 
has been to replace routine cookbook proced&res 
with an approach in which the student will de-
velop a genuine feeling for the nature of scienti-
fic inquiry and discovery. In some cases, parts 
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of a course are taught largely through 
laboratory experience (85, p. 14). 

The new curriculum materials consisted primarily 

of a textbook or a series of textbooks, supplementary 

books, workbooks, teacher's guides, programmed materials, 

laboratory manuals, filmstrips, loop films, sound films, 

achievement tests, and other related supplementary materials 

and instructional equipment and facilities (84) . Most of 

these materials were tested on thousands of students in 

hundreds of schools throughout the nation, and several 

necessary revisions and changes were made in them before 

they were released commercially. 

From the outset, it was recognized that the success 

of the new science curricula in improving science education 

in schools would largely depend upon the teachers who used 

the developed materials. This led to the establishment 

of the NSF in-service institutes, summer workshops, and 

other special training programs to upgrade the science 

backgrounds of teachers and to train them in the use of 

the newly-developed curricula. In this regard, Helgeson 

reviewed the literature that appeared in the period from 

1957 to 1974 concerning the impact of these NSF-supported 

institutes on elementary and secondary school teachers, 
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and the impact of these teachers on their students. He 

reported that the institute participants were generally 

more qualified teachers than were non—participants, and 

had more contact with their students (42). 

The Impact of New Curricula 
on Science Education 

Many experts in the area of curriculum evaluation 

have commented upon the difficulty of making an accurate 

judgment about the impact of the new science curricula 

upon science education in schools. This difficulty has 

resulted from the lack of sufficient information on evalu-

ation and usage of the new science curricula in American 

schools. According to Welch (122), individual researchers 

have not found curriculum evaluation to be a particularly 

attractive area of study, and the research that has been 

carried out has not provided the information needed for 

judicious decision-making and program accountability. For 

example, during the period from 1970 to 1972, 1,218 studies 

in science education were stored in the ERIC files, but 

only about 68 (less than 6 per cent) of these studies 

focused on NSF curriculum evaluation (122). 
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With regard to curriculum evaluation, many educators 

also feel that comparing the "new" science curricula against 

the "traditional" curricula is invalid and will not lead 

to meaningful results or conclusions since the two types 

of curricula have different philosophical and educational 

goals (40, 115). Hurd and Rowe state, 

It should be noted that valid comparisons 
of goal ahievement cannot be made between two 
courses that have no common goals. If one 
or more common goals are held, the courses 
may be compared with respect to the degree 
of attainment of the shared goals only 
(55, p. 288). 

Ferris believes that the use of test scores in 

the evaluation of any new curriculum is fraught with 

the dangers of gross misinterpretation. He warns, 

Once student learning has been re-
duced to numbers, there is a tendency to 
forget what the test itself is designed 
to measure and to consider the resulting 
numbers as precise, or even exact, numer-
ical indices of the extent to which a 
student has mastered a given course 
(34, p. 113). 

According to Walker and Schaffarzick. (115), research 

studies are needed which locate the distinctive learning 

outcomes of different curricula and which determine the 

long-term school-related and life consequences of these 

different outcomes. 
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Welch believes that isolated studies conducted by 

a single graduate student seem to be making little con-

tribution to the problems of science education. He says, 

Limitations in theory, instrument devel-
opment, experimental design, data processing, 
statistical knowledge, and subject-matter 
competency are difficult for a single 
investigator to overcome (121,p. 441). 

All of these remarks point out certain limitations 

that must be considered with regard to the findings 

of the few available research studies evaluating the 

impact of new curricula on science education in schools. 

Another approach for assessing the impact of these 

new curricula is to determine the actual usage of them 

in schools. This approach, however, cannot be taken as 

the basis for any final judgment of the success of the 

curricula since it ignores the dimension of quality. But, 

as Welch says, the usage information is so important 

that "a complete appraisal of the impact of these programs 

is impossible without it" (123, p. 530) . 

In this respect, the literature has also shown the 

difficulty of obtaining accurate information on course 

enrollments in American schools. For example, two large 

nation-wide surveys (87,101) were conducted to determine 

course offerings and student enrollments in public secondary 
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schools. The two separate surveys produced quite different 

sets of percentages in their estimates of the usage of 

new science curricula in secondary schools (116, 118 ). 

Another survey (120) was conducted by the NSF to assess 

the impact of new curricula on science education in American 

schools. The NSF findings revealed that the new science 

curricula materials were extensively used in grades seven 

through twelve, and that a total of 60 per cent of the 

school districts were using one or more of these materials. 

It was also found that slightly more than half of all 

instructors teaching science in grades ten to twelve were 

using one or more of the NSF science curriculum materials 

during the 1976—1977 school year. It was also reported 

that the new science curriculum materials have clearly had 

an impact on other traditional science instructional mater-

ials such as modification in their content organization 

and laboratory activities (43). 

Although the NSF findings on the impact of the new 

science curricula in terms of their usage and influence 

on the other conventional materials are encouraging, there 

is still an unanswered question about the impact of those 

materials upon student learning outcomes. In this regard, 

Hounshell states, 
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National programs . . . have made 
an impact but desirable outcomes are 
very difficult to identify primarily 
because schools were not sensitized to 
accept and support the challenges in-
volved. Thus, individual teachers, 
textbook series and programs, and equip-
ment programs had little lasting impact 
and effect (53, p. 228). 

The conclusion that can be drawn from this dis-

cussion is that the new science curricula have had an 

impact on science education in the United States as well 

as, to some extent, in the world, but that there is a 

need for more realistic research studies for examining 

this impact. As Welch says, 

. . . there appears to be general consensus 
that the Program has greatly influenced our 
science education system. What is lacking 
is a serious attempt to document this 
influence (122, p. 481). 

The Biological Sciences Curriculum 
Study (BSCS) 

Background.—The Biological Sciences Curriculum 

Study (BSCS) was organized in the fall of 1958 by the 

American Institue of Biological Science (AIBS) with the 

financial support of the National Science Foundation (NSF) 

A Steering Committee, including university biologists, 
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science educators, high school biology teachers, and 

others, was assigned to develop the BSCS materials for 

the average tenth-grade student in American secondary 

schools (38) . 

The BSCS biology curriculum resulted from dissatis-

faction with the existing state of biological education 

in high schools. Meadows summarized the findings of re-

search biologists who examined the traditional high-

school biology course of the early 1960s. He stated, 

. . . [They] found that it presented little 
of the science of biology; it was out of 
date in terms of today's theories and know-
ledge; it was fragmented and lacked logical 
coherence; it did not present biology as a 
discipline; it forced memorization instead 
of requiring understanding, its lab work 
failed to portray the investigative nature 
of biology; and it was taught more as a dogma 
than as an on-going science (79, p. 68). 

The BSCS group felt that secondary school biology 

should present modern knowledge and concepts, focus on 

the nature of scientific inquiry, and provide the student 

with a coherent overview of contemporary biology. 

According to Hurd, the specific objectives of BSCS 

biology, which initially guided the writing of various 

BSCS courses, were to provide the student with 
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1. An understanding of man's own place 
in the scheme of nature; namely, that he is 
a living organism and has much in common with 
all living organisms. 

2. An understanding of his body, its 
structure and function. 

3. An understanding of the diversity of 
life and of the interrelations of all creatures. 

4. An understanding of what man presently 
knows and believes regarding the basic biological 
problems of evolution, development, and in-
heritance. 

5. An understanding of the biological 
basis of many of the problems and procedures in 
medicine, public health, agriculture and con-
servation. 

6. An appreciation of the beauty, drama, and 
tragedy of the living world. 

7. An understanding of the historical 
development of biology with examples of concepts 
to show how these are related to contemporary 
techniques, technology, and the nature of 
society. 

8. An understanding of the nature of 
scientific inquiry: science is an open-ended 
intellectual activity and what is presently 
"known" or believed is subject to "change 
without notice"; the scientist in his work 
strives to be honest, exact—part of a com-
munity devoted to the pursuit of truth; 
his methods are increasingly self-correcting 
(54# p. 155) . 

Thus, the BSCS biology curriculum differed from 

traditional biology in its emphasis on the "investigative" 

rather than the "descriptive" approach in teaching 

biology, organizing the content around modern biological 

concepts, stressing the "molecular" and "cellular" approach 

to biology instruction, providing a complete program 
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for students with all levels of learning ability, providing 

a variety of learning materials to accompany the original 

texts, introducing discussions of evaluation and human re-

production in the texts, providing outdoor biology laborator-

ies, and providing a testing program to examine the higher 

mental abilities of students' achievement from the BSCS 

course (114). 

The BSCS materials were tested and revised many times 

during the different stages of their development. About 

1,000 teachers and 150,000 students in 950 high schools were 

involved in trial use of the books before they were pub-

lished commercially in the spring of 1963 (38). The BSCS 

materials were adapted for use in other countries as well 

as the United Statesy by 1974, BSCS adaptations were avail-

able in nineteen different languages in sixty countries of 

the world (77). 

Description of the BSCS biology program.—The BSCS 

biology curriculum was essentially developed for the 

average and above average tenth-grade student in American 

schools. Then, attention was directed toward other groups 

who were classified as gifted students, slow learners, 

and educable mentally handicapped. Consequently, a 
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variety of BSCS special materials were developed for 

those students (74). For the purpose of this study, only 

the BSCS curriculum for average tenth-grade students 

will be described here. 

The basic BSCS curriculum program consists 

of three different biology textbooks, teacher's guides 

and handbook, and related supplementary materials. 

The textbooks were classified as BSCS Blue Version— 

Biological Science: Molecules to Man (18), BSCS Yellow 

Version—Biological Science; An Inquiry into Life (17), 

and BSCS Green Version—High School Biology (50). Each 

text was organized around a unifying set of nine 

themes relating to the subject of biology in that 

about 70 per cent of the content was similar in all 

three BSCS texts (see Table I), but the texts were dif-

ferently arranged with regard to their emphases on dif-

ferent approaches and goals in biology instruction (78). 

The nine basic themes were the following: 

1. Change of living things through 
time: evolution 

2. Diversity of type and unity 
of pattern in living things 

3. The genetic continuity of 
life 
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4. The complementarity of organism 
and environment 

5. The biological roots of be-
havior 

6. The complementarity of structure 
and function 

7. Regulation and homeostasis: preser-
vation of life in the face of change 

8. Science as enquiry 
9„ The history of biological con-

ceptions (102 » p. 31 ) . 

BSCS also produced a Teacher's Guide to be used with 

each of the three specific text versions. Each guide 

contained supplementary information, answers to problems, 

suggested time scheduling for the course, references on 

course content, suggested films for use with each chapter, 

and pertinent information regarding laboratory equipment 

and supplies. The BSCS Biology Teacher Handbook (102) was 

developed to serve all three BSCS versions. The handbook 

contained a section entitled "Invitations to Enquiry" which 

was considered as resource material for teaching science 

as "enquiry"; background information and the objectives 

of BSCS biology; a selection of material in physics, 

chemistry, and statistics relevant to the teaching of 

modern biology; and suggestions to facilitate the teachxng 

of BSCS biology. 

BSCS considered laboratory exercises to be an integral 

part of all three BSCS versions. Thus, a sufficient number 
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of laboratory exercises were included with each version to 

enable teachers to choose those most suitable for their 

classes in terms of available facilities, supplies, and 

equipment. Furthermore, BSCS developed Laboratory Blocks 

to introduce students to the nature of biological research. 

Each block was designed to cover a six-week period of the 

school year for laboratory investigations, and was organized 

around a single biological topic. These blocks were in-

tended for use with any of the three BSCS textbooks, as an 

independent course, or in combination with other biology 

textbooks (38). 

The major concern of BSCS was to promote the spirit 

of scientific inquiry in students. For that purpose, a 

series of Single Topic Inquiry Films was developed to 

aid teachers in presenting biology as an inquiry science. 

The Single Topic Films (or the four-minute, Super 8 mm, 

Silent film loops), were designed to evoke student partici-

pation and classroom discussion, and to serve as a data source 

in the investigation of biological problems. These films 

presented biological problems requiring students to exercise 

critical observation, identify the problem, formulate hypoth-

eses, design an experiment, and reach tentative conclusions 

(78) . 
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BSCS also developed an Inquiry Slides Series for pre-

senting data on biological problems in which motion was not a 

requisite (38). For school systems that offered a second year 

course in biology for their senior students, BSCS developed a 

text entitled Biological Science: Interaction of Experiments 

and Ideas, to be built on the concepts of biology taught in 

the first-level BSCS course ( 4). 

Environmental education received the attention of the 

BSCS biology program; thus, an environmental biology course. 

Investigating Your Environment, was developed to encourage 

biology students to investigate the environmental problems. 

This course was similar to the Laboratory Blocks in that 

it would cover a six-week period of the school year for 

environmental investigation, but it differed from the blocks 

in that the students1 work was not heavily structured and 

they were encouraged to investigate environmental problems 

according to their own interests rather than being presented 

with a predetermined series of problems (72). 

Studies related to BSCS biology.—Several research studies 

have been conducted to examine the impact of the BSCS program 

on biology education in the United States. Jarvis (57) sur-

veyed the opinions of 269 educators, including secondary 
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science teachers; college professors? science consultants; 

and the State Department of Education Science Consultant, 

in different states of the United States to determine the 

"success" of the federally-funded science programs as viewed 

by these groups. Jarvis reported that the BSCS program had 

been viewed as successful in such areas as its impact on 

science education, emphasis on scientific inquiry and lab-

oratory activities, inclusion of sufficient learning activ-

ities for students, and content organization. He also re-

ported, however, that the "unstructured" BSCS laboratory 

activities, as viewed by the study's participants, resulted 

in a feeling of despair among students. 

Rozolis (94) surveyed the opinions of high school science 

teachers and school administrators in regard to the charac-

teristics of the BSCS program. He found that 87 per cent of 

science teachers and 29 per cent of school administrators 

reported that "the advantages of the BSCS far outweigh any 

disadvantages" and that 

the new texts provide the student with a 
more profound understanding of biology . . . . 
[which'J enables him to excel in meeting the 
rigid requirements of the university in terms 
of knowledge of subject matter, method of 
inquiry and thought processes that are de-
manded in the university introductory course 
in biology (94, p. 459). 
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Bartos (15), developed a model for program selection to 

aid schools in introducing and evaluating new instructional 

programs. Then he used the model to evaluate the stated 

goals of both BSCS and non-BSCS biology courses in terms 

of the students* achievement as measured by the Test on 

Understanding Science, the Cooperative Biology Test, and the 

Problem Solving Ability Test. His findings led him to con-

clude that the BSCS program nearly fulfilled the goals that 

had been set for biology instruction. 

One of the major objectives of the BSCS biology program 

was to promote and improve the critical thinking abilities 

of the BSCS biology students. Many research studies have 

been attempted to examine the impact of BSCS materials upon 

students' critical thinking abilities. George (3 6) tried to 

determine the effects of the three BSCS biology versions 

upon students' critical thinking abilities as measured by 

the Watson-Glaser Critical Thinking Appraisal and Otis 

Quick-Scoring Mental Ability Tests. The study's sample 

included 391 students enrolled in both BSCS biology and 

conventional biology courses in four high schools. George 

found that the BSCS Blue version was significantly better 

than the conventional course with regard to the critical 

thinking ability measures, but there were no significant 
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differences between the two other BSCS versions when compared 

to the conventional biology course. He also found that the 

BSCS Blue version students achieved significantly better on 

critical thinking measures than did the BSCS Yellow version 

students, and that students of both these versions achieved 

more than did the BSCS Green version students. 

Clay (25) attempted to investigate several hypotheses 

concerning attitudes toward education, critical thinking 

ability, and affective behaviors among students enrolled in 

the BSCS environmental module, Investigating Your Environment 

(IYE) program and among students enrolled in more structure-

oriented biology programs. The participants in her study 

were 335 students in an IYE program and 375 students in more 

structure-oriented biology programs. The students of the 

structured biology programs were divided into two groups, 

the first using one of the BSCS Biological Science versions, 

and the second using the textbook Modern Biology. Clay found 

that the BSCS group showed a higher performance level on 

critical thinking ability measures than did the IYE group. 

She reported that no other significant differences existed for 

any of the other investigated variables and concluded that un-

structured investigation, as emphasized in IYE, did not appear 

to be more effective than a structured biology program. 
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Watkins (117) tried to assess the cognitive preferences 

of 1,200 students enrolled in the BSCS Green version biology 

course and in a traditional biology program in seven high 

schools, with regard to their cognitive style, i.e., the 

students' mode of inquiry, and their achievement. Ee 

reported a high significant difference in students' achieve-

ment favoring the BSCS biology students, but a low signifi-

cant difference in their cognitive style favoring the BSCS 

group. 

The short period of students' exposure to new curricula 

and the teachers'attitudes toward the new materials have 

been believed to be possible causes for the similarity 

of students' learning outcomes in both the new and the 

traditional courses. In this regard, Tamir (112 ) conducted 

a four-year follow-up study in order to examine students' 

learning outcomes in the BSCS Yellow version biology 

course, the BSCS second year biology course, and a tradi-

tional biology course in terms of their knowledge, com-

prehension, and other higher cognitive abilities. He also 

intended to examine the relationship of teachers' attitudes 

toward the BSCS biology and the achievement of their students, 

The participants of the study were 989 students taught by 
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50 teachers in 48 different schools. He found that the 

BSCS students were superior in their achievement to the 

non-BSCS students, and that the positive attitude of 

teachers toward BSCS biology enhanced the students' 

achievement in BSCS courses. 

As mentioned above, BSCS biology produced several 

devices such as the BSCS Single Topic Inquiry Films, Inquiry 

Slides Series, and "Invitations to Enquiry" to enhance the 

scientific inquiry skills of BSCS students. Castelli (24) 

tried to determine the effects of twenty single topic 

inquiry films upon the critical thinking ability and 

processes skills of BSCS Blue version biology students. 

He found that the critical thinking abilities of the BSCS 

students were improved, but their process skills did not* 

appear to be affected by the use of inquiry films. 

Story and Brown (109) attempted to determine the effects 

of the BSCS inquiry slides on the critical thinking 

abilities of 248 BSCS Green version students. They found 

that the BSCS students differed significantly in their 

critical thinking ability from those students who did not 

receive the experimental treatment. They concluded that the 

slides were most effective when they were used as a 

complement to the BSCS biology program. 
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Starr (107) examined the effect of "Invitations to 

Enquiry" on the critical thinking ability of high-ability 

ninth-grade BSCS students. He reported that the use of 

"Invitations to Enquiry" with 132 BSCS students resulted 

in significant gains in their critical thinking abilities 

in comparison with similar students not using the BSCS 

inquiry materials. 

The intention of the BSCS biology textbook writers 

was to produce texts that would differ from traditional 

biology textbooks in both their content and organization. 

In this regard, Levin and Lindbeck (73) examined the 

three BSCS biology versions and two other widely-used 

high school biology texts in relation to their coverage of 

controversial issues in biosocial problems. They reported 

that the three BSCS biology versions were rated higher 

than the two other biology texts in both the quantitative 

and qualitative use of the controversial issues. 

Adams (5) attempted to compare the biological principles 

in the Public Press and the BSCS biology texts. She con-

cluded that there was a close relationship between the 

biological principles found in articles of the Public 

Press and the BSCS textbooks, especially the BSCS Yellow and 

Green versions. 
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Lowery and Leonard (76) examined the questioning 

styles utilized in the BSCS textbooks and a widely-used 

traditional biology textbook (Modern Biology), in terms of 

types, frequency, and placement of questions in textual 

reading materials. They found that the BSCS Green version 

possessed by far the most questions of textual reading 

materials per sentence, followed by the BSCS Yellow version, 

the BSCS Blue version and Modern Biology, respectively. 

They reported that the BSCS Green version would be most 

desirable if asking questions within the experiential 

realm was important, and that the BSCS Green and Yellow 

versions would be more valuable if asking a high propor-

tion of questions was important to students' learning. 

BSCS biology usage.—Despite the difficulty involved 

in trying to obtain an accurate estimate of the BSCS 

biology course usage in American secondary schools, the 

available estimates from various sources have shown that 

BSCS biology has been used more than the other new second-

ary school science programs. 

According to the International Clearinghouse report 

(75), there were about 1,500,000 students and 15,000 

teachers in 50 per cent of American high schools using 
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all versions of BSCS in 1968. ERIC estimated the usage 

of BSCS biology, in a sample of 2,489 high schools rep-

resenting all states in the U.S., for the school year 1970-

1971 and reported that 74.2 per cent of high schools were 

offering the BSCS course (116). According to NSF data (122), 

the number of students enrolled in all BSCS versions in the 

school year 1970-1971 was 1,300,000. 

The National Center for Education Statistics (NCES) 

reported that only 22.8 per cent of public high schools were 

offering the BSCS biology course in the school year 1972-1973 

(116). Watson (118), however, believes that the actual BSCS 

biology usage estimates in 1972-1973 were at least "two times" 

those reported by NCES. In 1978, the NSF reported that 19 

per cent of school districts in the United States were using 

the BSCS Green version; 16 per cent, the BSCS Yellow version; 

and 8 per cent, the BSCS Blue version (120). 

Chemical Education Material Study 
(CHEM Study) 

Background.—The Chemical Education Material Study 

(CHEM Study) project was established by the American 

Chemical Society in later 1959 to develop a new updated 
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chemistry curriculum for secondary school students. 

The project was financially supported by the National 

Science Foundation (NSF). The CHEM Study materials were 

published in 1963. These materials have been translated 

into twelve foreign languages, and by 1972, nearly one-

half of the high school chemistry classes in the United 

States had adopted the CHEM Study Curriculum (74). 

Like BSCS, the CHEM Study project was also an out-

growth of discontent with existing conditions of teaching. 

Campbell summarized the traditional methods of chemistry 

teaching of the early 1960s. He stated. 

Teachers are more likely to stress memoriza-
tion of valence tables than understanding of how these 
data originate or how they are tied in with the de-
tailed structure of the atoms. Long hours are spent 
balancing chemical equations with no discussion of 
the mechanisms by which the reaction occurs or 
the nature of the process by which one set of 
chemicals can be converted into another. Labora-
tory notebooks typically contain blank spaces to 
be filled in by the student. Generally, 50 to 
90 per cent of the entries require only perusal 
of the textual material with no reference to 
laboratory work. In the laboratory the student 
is encouraged to get the "right answer" rather 
than to investigate a system with some freedom of 
experimental design. Under such circumstances 
discontent and frustration are difficult to avoid 
(23, P. 52) . 

Thus, the CHEM Study group directed their efforts 

toward producing a modern chemistry curriculum that would 
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provide chemistry teachers and students with an honest and 

encompassable view of the fundamental concepts of the subject 

and emphasize the "experimental approach" in teaching these 

basic concepts to students (33). 

The major educational goals of the CHEM Study program, as 

set forth in its original proposal to NSF, were the following 

(a) to diminish the current separation 
between scientists and teachers in the understanding 
of science; 

(b) to encourage teachers to undertake fur-
ther study of chemistry courses that are geared to 
keep pace with advancing scientific frontiers, and 
thereby improve their teaching methods; 

(c) to stimulate and prepare those high 
school students whose purpose it is to continue the 
study of chemistry in college as a profession; and 

(d) to further in those students who will not 
continue the study of chemistry after high school an 
understanding of the importance of science in current 
and future human activities (81, pp. 1-2) . 

The CHEM Study curriculum differed from the conventional 

chemistry curriculum in that it heavily stressed student 

involvement in real laboratory experiments and scientific 

activities such as observation, collecting data, drawing 

conclusions and generalizations with classmates. In this 

regard, Campbell stated, 

One of the roles of the laboratory is, 
therefore, to put the student into a situa-
tion where he is asking questions to which he 
does not know the answers but is given equip-
ment and directions which allow him in the 
short time available to collect sufficient data 
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that he can, in many cases, discover the answers 
for himself. When these discoveries are supple-
mented by class discussion, the role of the ex-
periment in scientific progress becomes a real con-
tribution to the chemistry class (22, p. 86). 

One of the major objectives of the CHEM Study curriculum 

was to de-emphasize memorization of facts and stress "reason-

ing" thinking as an approach in chemistry instruction. Thus, 

the subject matter was selected with "a minimum of facts 

sufficient to develop the principles and theories that ex-

plain and correlate these facts" (33, p. 147). The experi-

mental aspects of the subject matter were, therefore, given 

special attention by the CHEM Study group. Campbell stated. 

An important principle in the design of the 
course was to introduce ideas only as they were 
needed and as they could be used and, insofar as 
possible, only after they could be supported by 
some experimental evidence obtained by the student 
himself (22, p. 86). 

Description of the CHEM Study Program.—The CHEM Study 

curriculum materials consisted of a textbook, Chemistry: 

An Experimental Science (90); a teacher's guide; a laboratory 

manual; films; and the programmed sequences Slide Rule and 

Exponential Notation. 

The text consisted of twenty-five chapters and was 

organized into three major sections (see Table II). The 
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TABLE II 

CONTENT OF CHEM STUDY TEXTBOOK (90) 

Chapter Title 

1 Chemistry, an Experimental Science 

2 A Scientific Model: The Atomic 
Theory 

3 Chemical Reaction 
4 The Gas Phase: Kinetic Theory 
5 Liquids and Solids 
6 Structure of the Atom 
7 Energy Effects in Chemical 

Reaction 
8 The Rate of Chemical Reaction 
9 Equilibrium in Chemical Reactions 
10 . Solubility Equilibrium 
1 1 Aqueous Acids and Bases 
12 Oxidation-Reduction Reactions 
13 Chemical Calculations 
1 4 Why We Believe in the Atom 
1 5 Electrons and the Periodic 

Table 
1 6 Molecules in the Gas Phase 
1 7 The Bonding in Solids and 

Liquids 
18 The Chemistry of Carbon Compounds 
1 9 The Halogens 
2 0 The Third Row of the Period Table 
2 1 The Second Column of the Period 

Table 
2 2 The Fourth Row Transition 

Elements 
2 3 Some Sixth- and Seventh-Row 

Elements 
2 4 Some Aspects of Biochemistry 
2 5 The Chemistry of Earth, the Planets, 

and the Stars 

first of the three, an introductory section, contained 

the basic chemical concepts and ideas which would be 
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later discussed in more detail. The purpose of this 

section was to acquaint the student with the general 

framework within which chemists operate (SO) . This 

included the concepts of atomic-molecular theory, chemical 

reactions, the gas phase and kinetic theory, condensed 

phases, and atomic structure and the periodic table. 

The second section of the text intensively discussed 

these major ideas under the general headings of energy, 

rates, equilibrium (with examples from chemical reactions); 

solubility; acids and bases; oxidation-reduction; chem-

ical calculations; atomic theory and structure; molecular 

structure; and bonding. The third section of the text 

consisted of a set of seven chapters which dealt in-

tensively with the principles discussed in the first 

portions of the course, using many applications to the 

chemistry of typical elements and their compounds (90). 

The teacher's guide for the CHEMS curriculum was 

organized into chapters corresponding to those of the 

students' textbook. Each chapter of the guide contained 

(a) intent and approach of the textbook; (b) an outline 

of the text chapter; (c) a list of major new concepts; 

(d) a suggested time schedule; (e) a section-by-section 
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discussion of the textbook and notes on each laboratory ex-

periment? (f) a listing of related supplementary materials; 

(g) a background discussion of chemical principles; and (h) 

answers and a discussion for each exercise and problem in 

that course (54). 

The CHEMS laboratory manual was also integrated with the 

students' textbook in that the experiments it presented for 

students to carry out would be an essential prerequisite for 

understanding the content of the text. Instructional films 

were also produced by the CHEM Study group to be used with 

specific topics in the course which required an experimental 

evidence but would be difficult or impractical to introduce 

through student experiments or teacher demonstrations (54). 

CHEM Study also produced programmed materials on the use of 

the slide rule and exponential notation, wall charts, and a 

complete set of examinations to cover the whole course (22, 74) 

Studies related to CHEM Study.—Most of the research 

studies reviewed here on CHEM Study curriculum were con-

ducted to compare CHEM Study chemistry with more conventional 

chemistry courses in terms of students' achievement, students' 

cognitive processes development, or the nature of classroom 

and laboratory activities. 



45 

Heath and Stickell (41) tried to compare the learning out-

comes of students in CHEM Study and Chemical Bond Approach 

(CBA) chemistry courses with those of students in a conven-

tional chemistry course. About 7,000 CHEM Study students 

taught by 87 teachers and 6,300 CBA students taught by 69 

teachers participated in this study. Heath and Stickell 

found that the CHEM Study and CBA chemistry students scored 

higher than the control group on the tests designed for them, 

and that the control group were superior on the tests designed 

for traditional courses. Their conclusion was that the new 

curricula merely taught different material than the tradi-

tional chemistry courses. 

Troxel (113) also attempted to compare the learning out-

comes of 1,333 students enrolled in CHEM Study, CBA, and a 

traditional chemistry course taught by 23 teachers. It was 

found that students in the CHEM and CBA courses performed sig-

nificantly better than conventional course students on the 

American Chemical Society Cooperative Examination in General 

Chemistry (ACS-NSTA), Test on Understanding Science (TOUS), 

and the Watson-Glaser Critical Thinking Appraisal (WGTA). 

He concluded that the new chemistry curricula students had 

superior results in their knowledge of and ability to apply 
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chemistry, in their understanding of science and scientists, 

and in their critical thinking ability. 

Several research studies have been conducted to examine 

the differences in learning outcomes of both CHEM Study and 

conventional chemistry students in regard to their higher 

cognitive processes skills. Herron's (49) study attempted 

to assess the gain in cognitive abilities of CHEM Study stu-

dents as measured by the Watson-Glaser Critical Thinking 

Appraisal and the six cognitive levels of Bloom's Taxonomy of 

Educational Objectives. His findings indicated that conven-

tional course students relied more on lower-level cognitive 

abilities than CHEM Study students, and that CHEM Study stu-

dents received more training in application of their know-

ledge than did chemistry students in conventional courses. 

Atwood (14) investigated the outcomes of CHEM Study 

students classified on the basis of cognitive preferences. 

The identified preferences were memory of specific facts, 

practical applications, critical questioning of information, 

and fundamental principles. His findings showed that stu-

dents who relied on memory for success on tests were at a 

disadvantage in the CHEM Study course, and that students 

who showed strong preferences for practical application. 
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fundamental principles, or critical questioning of informa-

tion performed better than students with other cognitive 

preference patterns. 

Schaff's (99) findings indicated that CHEM Study and CBA 

chemistry students performed better than conventional chem-

istry students in their outcomes on the "evaluation" cogni-

tive level, but there was no significant difference in their 

performance on the "knowledge" component of the test. Hardy 

(39) compared CHEM Study and traditional chemistry students 

in terms of their achievement and critical thinking ability. 

He reported that there was a significant difference in stu-

dents' achievement favoring the CHEM Study group, but there 

was no significant difference in their critical thinking 

abilities. He concluded that the CHEM Study approach's 

superiority to conventional courses appeared to be valid for 

all levels of mental ability usually found in high school 

chemistry classes. 

It was the CHEM Study group's intention to develop a 

modern chemistry curriculum that would differ from the tra-

ditional chemistry curricula in its emphasis on students' 

activities, and that would facilitate further chemistry study 

at college level. Esler (32) tried to determine whether real 

differences existed between the nature of learning activities 
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of CHEM Study instruction and those of a traditional didactic 

instruction in terms of students' learning outcomes resulting 

from the two chemistry programs. It was found that there 

were differences in the nature of classroom activities in 

classes employing CHEM Study or laboratory-centered curri-

culum materials and those utilizing a more didactic nature of 

instruction. Esler also reported that the average percentage 

of "discovery-oriented" instruction of all the CHEM Study 

classes observed was about 54 per cent, whereas the average 

percentage of discovery instruction in all the non-CHEM 

Study classes was about 8 per cent. 

Ramsey (92) investigated the development of CHEM Study 

content in the classrooms of seven teachers. He used an 

audio tape recorder and extensive handwritten notes to record 

the lessons and categorized the content of communications 

occurring in the classrooms. The results of the study in-

dicated that the teachers adopted a deductive teacher-oriented 

approach to teaching content, and that they acted as givers of 

information rather than guiders of learning. Ramsey reported 

that more than 90 per cent of content events occurring in 

class were initiated by the teacher. He also reported that 

there appeared to be wide differences between teaching 
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procedures employed by that group of teachers and the prac-

tices described by the writers of the CHEM Study curriculum. 

One of the aims of the CHEM Study project was to prepare 

high school students who planned to continue the study of 

chemistry in college as a profession. Cottingham (27) con-

ducted a comparative study to determine the differences be-

tween levels of achievement of CHEM Study students and tra-

ditional high school chemistry students in relation to their 

success in college chemistry. Participants in his study were 

students who came from high schools using both traditional 

and CHEM Study programs. He found a significant difference 

between college chemistry grades of the two groups favoring 

the CHEM study students, and highly significant correlations 

between high school and college grades of both groups. 

Cottingham also reported that there was no significant dif-

ference between the two groups in their high school grades, 

but that there was a significant difference on the achieve-

ment test scores of the two groups favoring the CHEM Study 

students. Based on these results, he concluded that there 

was a relationship between students' high school chemistry 

instruction and their achievement in college chemistry courses, 

Diamond ( 29) investigated the reasons for secondary 

school students' selecting chemistry as a part of their 
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course of study in relation to the type of curriculum used, 

that is, CHEM Study or a traditional chemistry course. He 

found that highly motivated students with a professional 

interest in the subject perceived the traditional chemistry 

course as more effective than the CHEM Study chemistry course, 

In the area of textbook reviews, Bennett and Pyke (IS) 

in their discussion of CHEMS and CBA chemistry programs and 

traditional programs stated that the CHEMS materials encour-

age "the scientific method of inquiry as opposed to learning 

only facts" and that they make significantly greater use of 

analogy than either CBA or traditional chemistry. According 

to Ashmore, 

The strength of the CHEM Study books lies in 
the close relationship of experiment, principle, and 
theory, justifying the claim, "A clear and valid 
picture of the steps by which scientists proceed is 
carefully presented and repeatedly used" (13, p. 1314). 

Jarvis reported that CHEM Study's strengths, as viewed 

by a selected group of science educators from different 

states in the United States, were the "continuity in its 

arrangement of topics," the integrity of laboratory work 

and course content, and provision of students with "the 

opportunity to rationalize and draw conclusions" from their 

learning activities (57, pp. 112-113). 
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CHEM Study chemistry usage.--Different estimates are 

reported by different sources with regard to the usage of 

CHEM Study chemistry materials in American secondary schools. 

ERIC estimated that 33.7 per cent of high schools were 

offering CHEM Study chemistry courses in the school year 

1970-1971 (116). NSF reported that 505,000 students were 

taking CHEM Study chemistry in the school year 1970-1971 (122) 

The International Clearinghouse reported that 500,000 

students and 12,000 teachers in 7,000 high schools in the 

United States were using CHEM Study materials in the school 

year 1971-1972 (74-). According to the NCES report, only 3.6 

per cent of high schools were offering the CHEM Study chem-

istry course in the school year 1972-1973 (H6) f but Watson 

believes that the actual enrollment in CHEM Study in 1972-

1973 was "twice" the figure reported by NCES (118, p. 22). 

NSF reported that 15 per cent of school districts throughout 

the United States were offering the CHEM Study chemistry 

course in the school year 1976-1977 (120) • 

Earth Science Curriculum Project (ESCP) 

Background.—The Earth Science Curriculum Project is an 

interdisciplinary secondary school program initiated by the 
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American Geological Institute in 1963 with the financial 

support of the National Science Foundation (44). Its general 

objectives were to develop updated teaching resource materials 

for use in secondary school earth science courses and to 

accelerate and improve college programs for the preparation 

of earth science teachers (108) . 

The ESCP project resulted from the extensive adoption of 

and interest in development of earth science courses for 

schools in 1959 (55). According to Irwin (56), geology and 

physical geography had been common high school science of-

ferings, but they nearly disappeared as biology, chemistry, 

physics, and general science courses emerged in schools. 

The number of students taking earth science courses in 

junior high schools, then, increased from a few thousand in 

1945 to a quarter of a million in 1963 (93). This created a 

need to study and evaluate existing earth science materials 

and curricula in secondary schools, and to develop new 

curriculum materials that would stress comprehension of a 

system of basic concepts and principles as well as learning 

modes of scientific inquiry (44). 

The ESCP Steering Committee attempted to incorporate 

ten basic themes as unifying threads in the ESCP text and 

other materials. These themes were the following: 
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(1) Science as inquiry. Experimentation 
and intuition are important in the earth sciences, 
but observation of nature is the true basis of 
all knowledge. 

(2) Universality of change. The earth is a 
dynamic planet; nothing about it is static, 
nothing really endures. 

(3) Flow of energy. Universality of change 
in earth materials is a consequence of the redis-
tribution of energy, and the "running down" of the 
energy level of the system. 

(4) Adaptation to environmental change. 
The goal is equilibrium, a state of balance between 
opposing forces in an environment. 

(5) Conservation of mass and energy. The 
processes and changes observable on the earth 
obey all the basic laws of the physical uni-
verse. 

(6) Significance of components and their 
relationships in space and time. Understanding 
any aspect of the earth requires consideration of 
the physical and chemical nature of the compo-
nents and their relationships in space and time. 

(7) Uniformitarianism. The past can be 
interpreted only if one understands the present. 

(8) Comprehension of scale. Earth scien-
tists must think to scale, although illustra-
tions of natural phenomena usually involve en-
largement or reduction. 

(9) Prediction. Prediction of future events, 
processes, and relationships is a goal of most 
scientific inquiries. 

(10) Presentation. Presentation of prin-
ciples and concepts should reflect the histor-
ical development of earth science (44, p. 67). 

The developed ESCP materials were subjected to extensive 

field testing before they were commercially published in 

1967. By 1968, there were 100,000 students and 1,000 teach-

ers in 900 high schools using the ESCP program (75). 
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Description of ESCP Materials.—The ESCP curriculum 

materials were produced primarily for ninth-grade students 

in American secondary schools. The developed materials 

consisted of a textbook, a teacher's guide, and related 

instructional materials. 

The ESCP student textbook, Investigating the Earth (31), 

is an experience-centered and interdisciplinary approach to 

earth science instruction. Concepts from the field of chem-

istry, physics, mathematics, astronomy, geology, meterology, 

oceanography, and physical geography were integrated into a 

single unified course to help the student achieve an under-

standing of the forces and processes affecting rocks, land 

masses, the oceans, the atmosphere, and the earth in space. 

The textbook's content was divided into four major units and 

26 chapters (see Table III). The first unit treats the 

earth as a dynamic system, Unit Two explores the cyclical 

nature of earth process, Unit Three introduces a historical 

record of the earth, and Unit Four is a study of the 

relationship of the earth to the Universe (31). 
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TABLE III 

CONTENT OF ESCP TEXTBOOK (31) 

Unit I. The Dynamic Earth 

Chapter 

1 The Changing Earth 
2 Earth Materials 
3 Earth Measurement 
4 Earth Motions 
5 Fields and Forces 

6 Energy Flow 

Unit II. Earth Cycles 

Chapter 

7 Energy and Air Motions 
8 Water in the Air 
9 Waters of the Land 

1 0 Water in the Sea 
11 Energy, Moisture and Climate 
1 2 The Land Wears Away 
1 3 Sediments in the Sea 
1 4 Mountains from the Sea 
15 Rocks within Mountains 

1 6 Interior of the Earth 

Unit III. Earth's Biography 

Chapter 

1 7 Time and Its Measurement 
1 8 The Record in the Rocks 
1 9 Life—Present and Past 
2 0 Development of a Continent 

21 Evolution of Landscapes 

Unit IV. Earth's Environment in Space 

Chapter 

22 The Moon: A Natural Satellite 
2 3 The Solar System 
2 4 Stars as Other Suns 
25 Stellar Evolution and Galaxies 
2 6 The Universe and Its Origin 
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All laboratory investigations and activities were 

incorporated in the textbook. Many of the investiga-

tions are open-ended exercises for which there are no 

simple answers, and they stress a logical and systematic 

development of conclusions from careful observation and 

analysis (45). The laboratory investigations in the 

textbook were written in such a manner that they "must" 

be carried out in order for succeeding parts of the chap-

ter to make sense (93). Many of the unsolved problems 

or unanswered questions of science were introduced through-

out the textbook. 

The teacher's guide includes the major ideas and 

concepts covered in the students1 textbook. It describes 

the lab investigations in detail and suggests a time 

schedule for pre-lab discussion, lab activity, and post-

lab discussion and evaluation of collected data. In 

addition, the guide also provides teachers with infor-

mation related to audio-visual aids, references, and 

other instructional materials. 

The ESCP program also produced the ESCP Reference 

Series (resource pamphlets for teachers), a Field 

Study Guide Series, ESCP Laboratory kits which contain 
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complete sets of ESCP apparatus and materials needed to 

conduct primary and optional investigations, ESCP 16 mm 

films, and two ESCP tests (74). 

Studies related to ESCP.—Several research studies 

have been conducted to determine the effects of the 

ESCP program on student learning outcomes in terms of 

mastery of interdisciplinary science concepts and prin-

ciples and mastery of higher cognitive skills. 

Coleman (26) investigated the achievement of 300 

ninth-grade students enrolled in two different integrated 

science courses in terms of their understanding of inter-

disciplinary science concepts. The experimental group 

used the ESCP textbook and laboratory materials, and 

the control group used a traditional textbook and labor-

atory manual. The results of the study indicated that 

the ESCP course was more effective than the traditional 

earth science course in developing the students' inter-

disciplinary science concepts. 

Green (37) attempted to examine the understanding 

and retention of scientific principles and procedures 

of both ESCP students and students taught a general 

science course via the lecture—demonostration method. 
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The findings of the study showed that the ESCP students 

scored significantly higher than the non-ESCP students 

on the Test on Understanding Science (TOUS) total test 

scores. It was also found that there were no signifi-

cant differences on test scores of the lowest academic 

level students in the two groups. This lack of signifi-

cant difference on TOUS test scores between the low 

academic achievers of both groups led Green to conclude 

that neither of the two methods of instruction was su-

perior to the other for the instruction of these students. 

The purpose of Schirner1 s &00) study was to in-

vestigate the effects of the type of earth science course 

(ESCP and non-ESCP), the directness or indirectness of 

a teacher1s pupil-teacher interaction in various activi-

ties, and the teacher's expressed philosophical orientation 

on various student outcomes such as understanding of 

science and scientists; critical thinking ability? basic 

knowledge of the facts of physical and natural science; 

and basic knowledge of principles, methods, and proce-

dures of science. Six tests were used to measure the 

student learning outcomes. These tests were the Test 

on Understanding Science (TOUS), the Watson-Glaser Critical 
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Thinking Appraisal (WGCTA), Test of Science Knowledge (TOSK 

I and TOSK II), the ESCP-Final test, and a constructed 

Earth Science Final (Es-Final) test. The Differential 

Aptitude Tests (Verbal Reasoning, Abstract Reasoning, 

and Numerical Ability), Flander's Interaction Analysis. 

and Teacher's Educational Credo Preference Checklist 

were also used in the study. The participants of the 

study were 750 students taught by 17 teachers in 13 

Iowa high schools. 

Schirner1s analysis of results indicated that the 

ESCP students, on the basis of WGCTA test scores, were 

significantly better critical thinkers than the non-

ESCP students. The students in groups representing 

both high and low ability appeared to be slightly better 

achievers in an ESCP course. Regarding the teacher 

variable, Schirner reported that a student having an in-

direct teacher with non-traditional beliefs had an ad-

vantage in an ESCP course, but non-ESCP students having 

direct and traditional teachers scored significantly 

higher on most of the tests than ESCP students who had 

direct and traditional teachers. To Schirner, this 
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reinforced the notion that matching the right teacher to 

the right curriculum was extremely important. 

Smith (105) developed a classroom observation instru-

ment for recording the behavior of teachers and students 

using the ESCP materials. The behavioral items of the 

instrument were derived from the ESCP teaching recommenda-

tions and philosophy of inquiry and were then subjected 

to a jury judgment for examining the degree of their con-

sistency with the ESCP inquiry teaching approach. The 

findings of Smith's study indicated that the inter-observer 

agreement for all observed teachers in the two-week obser-

vation period was 74 per cent. 

Ladd (71) reported a two-year personal experience with 

teaching an ESCP course to ninth-grade earth science students 

of both above-average and below-average ability. He said 

that approximately 90 per cent of the time of the students in 

each group was taken up with some aspect of laboratory inves-

tigation such as a pre-laboratory discussion, an experiment, 

or a post-laboratory discussion. It was found that the above-

average students had difficulties with the investigative 

approach at the beginning of the course. As time 
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progressed, many of these students were able to think, 

reason, apply, observe, discuss, defend, and question. 

Ladd reported that the below-average students also reached 

the same basic observations and conclusions as the above-

average students. Ladd stated, 

My experience shows that a student-
oriented investigative approach is a very ef-
fective method for the presentation of earth 
science to students of all levels of ability 
(71, p. 61). 

Paul, Larson, and Avond (89) attempted to evaluate 

the effect of earth science education in secondary schools 

upon student achievement in college geology courses. 

Students enrolled in college geology, ninth-grade ESCP and 

non-ESCP courses, and ninth-grade general science courses 

were pre- and post-tested with the Test of Science Knowledge 

(TOSK) and a college physical geology examination. From 

the findings of this study, the investigators concluded 

that ESCP was an effective program for improving the 

scientific understanding and abilities of students. They 

also reported that students who studied ESCP under well-

qualified teachers appeared to be better prepared for 

college geology courses than those who did not. 
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Some research studies on the ESCP program were directed 

toward examination of the content of ESCP materials in 

terms of its organization and characteristics. Qutub's 

(91) study was concerned with the analysis of the conceptual 

objectives outlined in the ESCP Teacher's Guide in order 

to determine the degree of coverage of these conceptual 

objectives in the ESCP student textbook. Another purpose 

of the study was to determine the ability of the ESCP 

textbook and materials to challenge ninth-grade students. 

The results of this study indicated that nearly all the 

conceptual objectives outlined in the ESCP teacher's guide 

were given average or better coverage in the ESCP 

student textbook, and that ninth-grade students had the 

ability to achieve the ESCP curriculum objectives. Qutub 

also reported that the ESCP textbook and materials were 

student-centered, and were presented in a way that aroused 

the students' curiosity as well as offering them a uni-

fied earth science course. 

Zorn (128) developed certain criteria for evaluating 

and studying several junior high school science curricula, 

including the ESCP Curriculum. With regard to the ESCP 

program materials, Zorn reported that the strengths of 

the ESCP program were its emphasis on major earth science 
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concepts as well as concepts from related science fields, 

its emphasis on student activity, and its provision of a 

well-organized set of materials and extensive pre-packaged 

equipment. 

Jarvis (57) reported the opinions of different 

groups of science educators about a number of the NSF-

sponsored curricula, including the ESCP curriculum. 

Jarvis reported that the ESCP program utilized different 

teaching approaches, and that the laboratory work and 

content materials were well-planned and correlated. 

Dorr (30) reviewed the ESCP textbook, Investigating 

the Earth, and reported that the text was a well-integrated 

whole and contained basic earth science concepts throughout. 

He also reported that the text included the earth scientists' 

techniques of compiling, interpreting, and collecting data 

from field observations and in the laboratory. 

ESCP course usage.—According to the nationwide ERIC 

survey findings, about 235,000 students were enrolled in 

the ESCP course in the school year 1970-1971 (118) , but 

NSF data revealed that 600,000 students were taking the 

ESCP course during that year (122) . 
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The International Clearinghouse reported that 5 0 0 , 0 0 0 

students and 5 , 0 0 0 teachers were using ESCP materials in 

the school year 1 9 7 1 - 1 9 7 2 ( 7 4 ) . According to the NCES, 

only 5 7 , 1 8 5 students were enrolled in ESCP courses in 

American high schools in the school year 1 9 7 2 - 1 9 7 3 ( 1 1 8 ) ; 

according to Watson, however, the enrollment in ESCP in 

1 9 7 2 - 1 9 7 3 was " 1 0 to 1 1 times the figure reported by 

NCES" CL18, p. 21) . NSF reported that 10 per cent of school 

districts in the United States were using the ESCP materials 

in the school year 1 9 7 6 - 1 9 7 7 ( 1 2 0 ) . 

Harvard Project Physics (HPP) 

Background.—Harvard Project Physics (or Project 

Physics) was an outgrowth of the efforts of about 80 

physicists and high school physics teachers to produce 

a one-year physics course for use in high schools and 

junior colleges. Harvard Project Physics was established 

in 1964 with financial support from the Carnegie Foundation, 

the U.S. Office of Education, the National Science Foundation, 

and other associated agencies (52). 

One of the major goals of the Harvard Project Physics 

group was to develop a new physics course that would attract 

students to the study of physics and reverse the decline 
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in physics enrollments. According to Watson (119) and 

Holton (52), physics has been the only science course 

with a declining percentage of student enrollments. For 

example, in 1964-1965, over 2.5 million twelfth-grade 

pupils were enrolled in public schools; of this number, 

more than two million avoided physics courses, and only 

4 per cent of the high school seniors were taking a Physical 

Science Study Committee (PSSC) course (52,119), 

As a result, the HPP directors felt that there was a 

need for a physics course different from either PSSC or 

traditional physics that would enlist the interest of a 

substantial number of students (54). This need was also 

expressed by 1,380 high school physics teachers through a 

survey conducted in 1965. About 79 per cent of physics 

teachers thought that high school students stayed away 

from physics because in their schools the courses as given 

did not suit their abilities and desires, and 91 per cent 

also said that a physics course with a cultural component 

was needed by nearly everyone (52). 

Watson, a co-director of the HPP project, pointed out 

the possible reasons for the decline of student enrollments 

in high school physics courses. He stated. 
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We believe that a large fraction of 
the students who avoid physics have interests 
which are strongly people-centered; that is, 
these students are interested in literature, 
history, art, music, languages, and the other 
humanities. These students are a prime target 
of Project Physics, for we want to increase en-
rollments in physics. 

Many of these students may also be interested 
only in study which has immediate application in 
their daily life. For them courses unlike any 
now available would probably be needed. 

We believe that a sizable fraction of 
these students will be interested in a course 
which deals with important concepts in physics 
"and which is set in an historical and cultural 
framework" (119, pp. 213-214). 

The educational aims of the Project Physics, as 

reported by the American Institute of Physics, were the 

following: 

. . . Project Physics is aimed at the 
development of a new kind of physics course 
—one presenting physics not only as a 
lively and fundamental science, but also 
as an activity that is closely related to 
achievements in other sciences and to the 
cultural life of our times. The chief 
aim of the course is to give students a 
solid grounding in physics, including its 
recent developments. A series of important 
additional aims will give the course a 
somewhat different form from existing physics 
courses. As the occasion arises, the text or 
supplementary reader will stress the humanistic 
background of the sciences: the way modern 
physical ideas have developed, and the lives 
of the men and women who made key contributions; 
the interaction between physics and other sciences, 
especially chemistry and astronomy; and the fact 
that physics feeds into contemporary technology 
and in turn is stimulated by it. The course 



67 

will also touch on the methodology of 
science, as illustrated by specific 
developments in physics (98, p. 392). 

The Project Physics program was primarily concerned 

with two factors, namely, redefining and accentuating the 

role of the teacher, and including sufficient flexibility 

to cope with diversity of content and student needs (S2). 

Rutherford (95), the executive director of the HPP program, 

stated that practical considerations such as diversity 

among students, teachers, and schools, as well as educa-

tional and psychological theory had provided the basis 

for the direction taken by Project Physics in developing 

flexible instructional materials and variation in modes of 

instruction. In this regard, he stated, 

The teacher (or his students, if the 
teacher wishes) will be able to select a 
significant portion of the content of the 
physics course (up to about one-third); he 
will have available a large variety of 
integrated instructional materials from the 
various media; and he will be able to adapt 
the course to his preferred mode of instruc-
tion even—-especially—if his preference is 
for a highly individualized, student-centered 
approach (95, p. 215). 

Description of HPP materials.—The HPP program was 

intended to meet the large differences in students' 

interests and abilities as well as the differences in 
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teachers' instructional-approach preferences and abilities 

(lig). Thus the concepts of "diversity" and "flexibility," 

both in content and approach, were heavily stressed in 

producing the HPP instructional materials. To remove the 

traditional notion of dependence on the textbook as the 

major source of information for student learning, the HPP 

project produced an extensive array of materials and 

guides for students and teachers as well as a variety of 

supplementary materials and laboratory equipments and 

manuals (51). 

The HPP course material was organized around six 

basic units of study. Each unit was planned to occupy 

the average class for one to two months. The content 

of each of these basic units was organized around certain 

fundamental concepts of physics (see Table IV). The 

topics of the six basic units were intended to be studied 

by all students taking the HPP course (95). 

For each of its basic text units, HPP produced 

a student's guide (or textbook), a laboratory guide, a 

teacher's guide, and HPP achievement tests (74). For 

meeting the special interests of students and teachers, 

the HPP also developed for each of the six basic units 
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TABLE IV 

CONTENTS OF HPP COURSE UNITS (TEXTS) (96) 

Unit I. Concepts of Motion 

Chapter 

1 The Language of Motion 
2 Free Fall—Galileo Describes Motion 
3 The Birth of Dynamics—Newton Explains 

Motion 
4 Understanding Motion 

Unit II. Motion in the Heavens 

Chapter 
5 Where is the Earth?—The Greek's Answer 
6 Does the Earth Move?—The Works of 

Copernicus and Tycho 
7 A New Universe Appears—the Work of 

Kepler and Galileo 
8 The Unity of Earth and Sky—the 

Work of Newton 

Unit III. The Triumph of Mechanics 

Chapter 

9 Conservation of Mass and Momentum 
1 0 Energy 
1 1 The Kinetic Theory of Gases 
1 2 Waves 

Unit IV. Light and Electromagnetism 

Chapter 
1 3 Light 
14 . . . . . Electric and Magnetic Fields 
1 5 Faraday and the Electrical Age 
16 Electromagnetic Radiation 
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TABLE IV—Continued 

Unit V. Models of the Atom 

Chapter 
1 7 The Chemical Basis of Atomic Theory 
1 8 Electrons and Quanta 
1 9 The Rutherford-Bohr Model of the Atom 
2 0 Some Ideas from Modern Physical 

Theories 

Unit VI. The Nucleus 

Chapter 

21 Radioactivity 
2 2 Isotopes 
2 3 Probing the Nucleus 
24 Nuclear Energy; Nuclear Forces 

of the course, "supplementary units," a "physics reader," 

and a series of "programmed instruction booklets." The 

supplementary unit consisted of a wide range of physics 

topics to provide the teacher with a degree of flexibility 

in choosing material appropriate to the abilities and 

interests of his students. The physics reader included a 

series of special articles and book passages on various 

aspects of physics related to a particular topic in the 

HPP basic units. The HPP programmed instruction booklets 

were produced to serve as adjunct materials not covered 

in the basic text units and to help weaker students to 

understand physics concepts used in the course (b4). 



71 

An essential point for the HPP project was to produce 

a multimedia and multimodal approach in teaching the HPP 

course (95). For this purpose, HPP also produced a series 

of 8 mm single concept color loop films, 16 mm sound films, 

documentary films, filmstrips, overhead transparencies, and 

laboratory equipments (74). 

Studies related to HPP.—Many research studies have 

been conducted to determine the effects of the HPP course 

on student learning outcomes in terms of achievement of 

the planned objectives for the HPP program. Welch and 

Walberg (127) attempted to evaluate the HPP course and 

other physics courses in terms of student cognitive and 

affective developments; learning environment; course reaction; 

semantic differential; and student physics perception as 

measured by different instruments. The overall results 

of the study showed that HPP students performed as well 

as students in other physics courses on cognitive measures. 

Regarding the humanistic, affective, and multimedia elements 

of the HPP course, HPP students perceived their classroom 

environment as more diverse and egalitarian and less 

difficult, and the HPP textbook as more enjoyable and 

interesting in its historical approach. HPP students, as 
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the investigators reported, also saw physics as more 

historical, philosophical, and humanitarian and less 

mathematics-oriented. Welch and Walberg also reported 

that the HPP course appeared to have a special appeal 

to the middle-range IQ group of students. Based on 

these findings, the investigators concluded that the HPP 

project had reached several of the main goals which were 

planned for it. 

Aikenhead (6) reported the major findings of a 

comparative study between the HPP course and non-HPP courses 

in terms of students1 knowledge about the scientific 

enterprise, namely, the aims of science, its epistemology, 

its tactics, its values, its institutional functions, its 

interaction with society, and its human needs. The 

participants in the study were about 1,188 students and 

74 physics teachers in the United States and Canada. 

Results of the study indicated that HPP students had 

significantly more knowledge about science and scientists 

than did non-HPP students. The HPP students had more 

knowledge about tactics of science, its values, its 

institutional functions, and the interaction of science 

with societv. 
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Welch reported that the findings of the final 

evaluation year of HPP revealed that seventeen significant 

course differences reflected positively on the HPP course 

as measured by 70 different criteria. He stated, "Project 

Physics was partially successful in achieving the objectives 

outlined by the course developers" (124, p. 375). 

Smith (106) attempted to determine the applicability 

of a curriculum evaluation model to investigate high 

school students' achievement in three physics courses, 

namely, traditional physics, PSSC, and HPP. The results 

of his study indicated that students in all three courses 

exhibited greater change in physics content mastery than 

in understanding science processes or in critical thinking. 

The lack of significant differences among the students' 

outcomes in all three groups led the investigator to 

conclude that no specific curriculum was found to be 

effective in enhancing student ability-growth in any of 

the three tested components. 

One of the pivotal concerns of the HPP developers 

was the continuing decline in student enrollments in 

high school physics and their consequent goal of designing 

a new physics course that would attract a number of the 
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non-interested students to physics. In this regard, 

Welch and Rothman (.126) tried to determine the character-

istics of a group of students recruited (recruits) into 

an HPP course by teachers and counsellors, and to compare 

the observed changes of the recruited group with the ob-

served changes of those who had decided to take physics 

of their own volition (regulars). About 345 students 

and 40 physics teachers participated in this study. On 

the basis of the pre-tests, it was found that the recruits 

as a group showed less interest and ability in physics and 

were different from the regular students. On the basis 

of post-tests, however, it was found that the recruits in 

the HPP course gained as much as or more than the regulars 

in measures of general understanding of the nature of 

science, knowledge of scientific processes, and science 

activities. It was also found that the gains in achievement 

measures, attitude and interest change, course grade, 

and expression of satisfaction with the course were similar 

for both groups. 

Moore (82) conducted informal interviews with selected 

HPP students in two schools. He reported that the responses 

of the interviewed students indicated that they were 
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satisfied with the HPP course and materials, and that 

they were impressed by the flexibility and the existence of 

interrelationships between the humanities and the principles 

of physics in the HPP course. He also reported that the 

two high schools were experiencing a total enrollment 

increase in their physics classes, and a marked increase 

in the number of girls enrolling. 

With regard to the HPP course's appropriateness for 

classroom time, Welch and Bridgham (125) investigated the 

relationship between student achievement in HPP and the 

time spent in studying a unit of HPP. They also examined 

the relationship between the time a teacher spent on an 

HPP unit and the mental ability of his students. Approx-

imately 2,000 students taught by 41 physics teachers in 

20 states participated in this study. No relationship 

was found between the students1 mental ability and the 

time spent on the HPP unit, and it was found that spending 

extra time on an HPP unit did not yield extra gains in 

student achievement in physics. Based on the findings of 

this study, Welch and Bridgham suggested that "Each 

teacher must judge the potential gains and losses of 

close scheduling for his own teaching, considering 
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especially student and teacher interests, and the teacher's 

own objectives for his course" (125, p. 453) . 

Jarvis (57) reported the strengths of HPP course, as 

viewed by 269 science educators, were its various teaching 

methods, continuity in its arrangement of topics, provision 

of sufficient activities to maintain the students' interest, 

and its well-planned activities and materials. 

HPP course usage.—ERIC data indicated that 61,000 

students were using HPP course materials in the school 

year 1970-1971 (118) • The international Clearinghouse 

reported that 125,000 students and 1,500 teachers in 1,500 

high schools in the United States were using the Project 

Physics course materials in the school year 1971-1972 (74). 

According to NCES data, 21,306 students were enrolled 

in Project Physics courses in the school year 1972-1973 

(118), but Watson stated that "Project Physics enrollments 

in 1972-1973 exceeded the NCES estimate by a factor of 

'eight'" (118, p. 22). In 1978, NSF reported that 12 per 

cent of school districts throughout the United States were 

offering the HPP course in the school year 1976-1977 (120). 
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Part Two: Literature Related to Kuwaiti Science 

Education Programs 

Background 

Modern education in Kuwait actually began after the 

discovery of oil in the late 1930s. In the 1956-1957 

school year, the present "educational ladder" was applied 

in Kuwait. This "ladder" is comprised of three educational 

stages, namely the primary, intermediate, and secondary 

levels of schooling, each with a duration of four years, 

and preceded by a kindergarten stage with a duration of 

two years (60, 69 ) . 

In 1956-1957, Kuwait had only two secondary schools, 

one for boys and the other for girls, attended by 796 

students and taught by 78 teachers (6 9). By 1977, there 

were 50 secondary schools in Kuwait, attended by 35,626 

students and taught by 3,861 teachers (70). 

The rapid growth in the number of the students and 

their educational needs, the emergence of new economic and 

social demands in Kuwait due to the increase of oil revenues, 

and the progress of science and technology have led the 

Kuwaiti government to revise and improve its educational 

plans and science programs in order to meet these new 
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developments as well as to keep pace with world educa-

tional trends in science education (59). 

Kuwait encourages science and scientific research 

among its people. This encouragement was explicitly ex-

pressed in the nation's constitution ( 7 ). it was also 

reflected in Kuwaiti educational policy for science and 

technology which stated, "Everybody clearly understands 

and fully believes in science and technology as an instru-

ment for socio-economic development" (61, p. 104). The 

educational policy also called for "revising of science 

curricula at all levels of education and updating it 

at regular intervals" (61, p. 104). In response to 

governmental interest in improving science education 

programs in Kuwaiti schools, the Ministry of Education 

called for a national Conference on School Curricula in 

1972 (35). The major purpose of this conference was to 

submit to the Ministry of Education certain recommenda-

tions on what the participants—including university 

scholars, teachers, parents, representatives of social 

and economic organizations, and other interested groups 

in education—felt to be important for Kuwaiti youth to 

learn in schools in light of the country's needs and 
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modern educational developments. With regard to science 

education in schools, the members of the Conference heavily 

stressed the teaching of fundamental concepts of science 

and student involvement in real scientific investigative 

activities (35). 

One of the major outgrowths of the national Conference 

was the establishment of the Curriculum Research Center 

in 1973-1974, which, through its Science Division, has 

influenced science education at all levels in Kuwaiti 

schools. This center, attached to the Ministry of Educa-

tion, included university science educators and professors, 

science supervisors and teachers, and representatives from 

the Ministry of Education (69). The main responsibility 

of the Center has been translating national recommenda-

tions into action, that is, revising and developing new 

science curricula for schools that would be consistent 

with national interests as well as with modern develop-

ments in science education. In addition, the center's 

responsibility has been also to conduct surveys and 

follow-up studies on the status of science education in 

schools (12,97 )• As a result, many modifications have 

been made in science education and several new science 
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curricula have been produced by the center for secondary 

schools as well as for other educational stages (63 ). 

Another significant contribution of the center in 

improving Kuwait's secondary educational system was its 

attempt to introduce the "course system" in secondary 

schools instead of the present traditional educational 

system which emphasizes the division of secondary level 

curriculum subject matter in accordance with the four 

school years of secondary education. The major educational 

goals of the course system, as perceived by its advocates, 

can be summarized as follows; 

(1) to provide the student with a variety of courses 

and an opportunity to select what he views as appropriate 

to his needs and interests as well as his intellectual 

abilities. 

(2) to provide the student with a functional and an 

individualized program of self-directed learning, parti-

cularly through optional courses, in order to help him 

gain some life-long learning skills. 

(3) to provide common integrated courses aimed at a 

broad general education, with special emphasis on en-

vironmental education. 
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(4) to provide a new procedure for student evaluation 

which would incorporate all aspects of the student's 

progress in school and would give the teacher full respon-

sibility for making continuous evaluation of his students' 

academic and behavioral progress. 

(5) to provide the student with eight options, instead 

of the two options presently available (sciences and 

arts), for specialization, namely, the sciences, mathematics, 

social studies, industrial studies, commercial studies, 

foreign languages, Arabic language, and Islamic studies 

(12, 58). 

The new course system consists of eight semesters, 

two semsters for each school year, instead of the 

present four-year system of secondary schooling. The 

project was tested in one secondary school during the 

1978-1979 school year. A second test was planned in 

another secondary school in 1979-1980, and a decision on 

implementation of the system in all Kuwaiti secondary 

schools will be made on the basis of the results of 

these trial tests (58). In addition, the preparation 

of the present science curricula for Kuwaiti secondary 

school students was also part of the plan of the new 

course system project. These curricula, therefore, were 
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planned to be provided as science courses under the course 

system project in secondary schools (111). In 1974-1975, 

the "contemporary mathematics curricula" project was also 

introduced to all Kuwaiti secondary schools (3). Among 

other new developments in secondary education in Kuwait 

was the introduction of "instructional television" in 

secondary schools. This project was initiated in 1970 

to broadcast curriculum-related information in its daily 

applications, to enrich students' experiences and facili-

tate the teacher's task in classroom teaching (67). 

The Science Education Program in Kuwaiti 
Secondary Schools 

Introduction.—The science education program for 

students in Kuwaiti secondary schools is presently 

offering four different science courses, namely, biology, 

chemistry, geology (earth science), and physics courses 

(63). All of these science courses, except the geology 

course which is taught during the secondary year (tenth 

grade), are taught in all four grade levels of secondary 

school. Each science course, therefore, is divided, in 

terms of its subject-matter content, into four science 
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curricula in order to be taught in the four school years 

of the secondary stage. In addition, each science 

curriculum is further divided into a certain number 

of 50-minute lessons (62, 64). Table V illustrates the 

allotment of lessons per week for each science course 

in the four secondary school grade levels (63). 

TABLE V 

NUMBER OF LESSONS PER WEEK FOR SCIENCE 
COURSES IN ACCORDANCE WITH 

GRADE LEVEL 

Grade 

Course 1st year 
(Ninth 
Grade 

2nd year 
(Tenth 
Grade 

3rd year 
(Eleventh 
Grade 

4th year 
(Twelfth 
Grade 

Biology 1 2 3 4 

Chemistry 1 2 4 4 

Geology- — 1 1 1 

Physics 2 2 5 6 

Total 4 7 13 15 

As shown in Table V, the number of science lessons 

is increased at the eleventh- and twelfth-grade levels, 

indicating that the quantity of content of science 

curricula is condensed at these two grade levels. The 

secondary school students, however, have an option to 
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specialize either in science studies or arts studies at 

the eleventh-grade level. All students, therefore, take 

the science curricula offered at the ninth- and tenth-

grade levels as a part of their general education program. 

Students who specialize in arts studies are provided with 

a general science course in the eleventh grade and with 

a geology course in the twelfth grade (63). 

All new science curricula for secondary schools 

were developed by the Ministry of Education, through 

the science division of the Curriculum Research Center, 

for the average secondary school student in the various 

grade levels. The new curricula were introduced gradually 

in Kuwaiti secondary schools; the first implementation 

for some of these science curricula took place in the 

school year 1973-1974. By 1977-1978, all science students 

in the four secondary school grade levels were using 

these curricula (58,62). 

The educational policy in Kuwait obligated all public 

schools to implement the newly-adopted curricula formulated 

by the Ministry of Education (69). Based on this policy, 

the new curricula were introduced in all schools and 

the old curricula were simultaneously phased out. This 
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situation has made it difficult to evaluate the superi-

ority of the new curricula in comparison to the previous 

curricula through true experimental comparative studies. 

The procedures followed for evaluation of the new curricula, 

therefore, usually relied largely upon science supervisors' 

reports, science teachers' reports and feedback, and the 

opinions of school principals (66). 

Feedback from students, particularly their interests 

and attitudes toward the new curricula, appeared to be 

ignored in the process of curriculum evaluation. For 

example, a comprehensive survey study (66) was conducted 

in 1975 by the Curriculum Research Center to explore 

the opinions and attitudes of science teachers, second-

ary school principals, and science supervisors on the 

status of science curricula and instruction in secondary 

schools; the opinions and interests of students were 

completely neglected in that study. The continuing decline 

in student enrollments in secondary school science courses 

since 1972-1973, as reported by the Ministry of Education 

( 8), however, showed the failure of new science curricula 

to attract the interests of students in the study of 
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sciences and suggested the importance of the inclusion of 

student feedback in the curriculum evaluation process. 

The Ministry of Education has also provided in-

service training programs for science teachers to train 

them in the use of the new curricula as well as to up-

grade their methods in science instruction (58, 68). 

Each secondary school was provided with laboratories, 

instructional facilities, and materials for conducting 

laboratory activities related to science curricula. All 

the necessary apparatus and materials as well as instruc-

tional materials and equipment such as microscopes, over-

head projectors, instructional films, chemical materials, 

and others, have been provided at government expense to 

all Kuwaiti public schools (69, 68). 

Description of science curricula.—The new science 

curricula in Kuwait's secondary schools shared a similar 

educational philosophy and set of goals in that all of 

these curricula stressed the teaching of the fundamental 

concepts of each scientific discipline, student involvement 

in scientific activities, and provision of necessary 

scientific skills to the student (63). 
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The materials for each science curriculum generally 

consisted of a student's textbook, teacher's guide, and 

student's laboratory manuals. There were no student's 

lab manuals for geology curricula for the three grade 

levels, and all student lab and classroom activities for 

these curricula were included in the teacher's guides. 

The reviewed literature also showed that no supplementary 

reading materials had been developed or suggested for 

any of these curricula, indicating that the student's 

textbook was regarded as the main source for science 

information at the secondary school level. It was also 

found that no special science programs or materials 

had been developed for the special groups of students 

usually referred to as gifted and slow learners. There 

was also no evidence in the literature of any developed 

standardized achievement tests or other evaluative tests 

for any of the new science curricula. The use of 

certain audiovisual materials with these curricula was 

emphasized, such as instructional sound films, loop films, 

single topic slides, and wall charts. These materials were 

available in schools for most topic areas of the science 
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curricula (62). These instructional materials, however, 

were usually imported materials and there was no evi-

dence in the literature that they were specially developed 

for Kuwaiti science curricula. 

With regard to the materials developed for the new 

curricula, a review of these materials revealed that the 

new science curricula differed significantly from the 

previous curricula in certain aspects and were similar 

to the old curricula in others. On one hand, the student's 

textoooks of the new curricula were well-organized around 

the major concepts of each scientific discipline, and 

these scientific concepts were distinguished by distinc-

tive colors in the context of the text content. In 

addition, the new curricula also differed from the previous 

curricula in the presence of consistency and coordination 

among the content of the textbooks of each scientific 

discipline at the various grade levels (see Table VI). 

The new curricula provided teacher's guides and, generally, 

student's lab manuals. The new curricula also differed 

from the old curricula in that they stressed lab activities 

as a means for providing the student with scientific skills 

as well as developing adequate scientific attitudes (63). 
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TABLE VI 

CONTENTS OF KUWAITI SECONDARY SCHOOL SCIENCE 
TEXTBOOKS IN ACCORDANCE WITH 

GRADE LEVELS 

Biology 

First-Year (Ninth-grade) Textbook ( 129) 

Unit Title 
1 Diversity and Classification of 

Living Things 
2 Lower Forms of Life: Euglena, 

Viruses, Bacteria, Algae, Fungi, 
Protozoa (Amoeba, Paramecium) 

Second-Year (Tenth-grade) Textbook (46) 

Unit Title 
1 Classification—An Introduction 
2 Animal Kingdom: Porifera, Coelenterata, 

Arthropoda, Mollusca, Echinodermata, 
Chordata, Vertebrata, Amphibia, 
Reptilia, Aves, and Mammalia 

3 Plant Kingdom: Moss Plants, Ferns, 
Cone-Bearing Plants and Flowering 
Plants 

Third-Year (Eleventh-grade) Textbook (130) 

Unit Title 
1 The Living Cell—Its Types and 

Structure, Tissues 
2 Metabolism, Nutrition, Respiration, 

Excretion, Protection and Support, 
Transport, and Locomotion in 
Living Things 
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TABLE VI—Continued 

Fourth-Year (Twelfth-grade) Textbook (19) 

Unit Title 
1 Interaction, Regulation, and Homeo-

stasis in Living Things 
2 Continuity and Evolution of Life and 

Relationships among Living Things 
(Reproduction, Heredity, Organic 
Evolution, and the Environment and 
Behavior), Man: His Biology and Future, 

Chemistry 

First-Year (Ninth-grade) Textbook (20) 

Unit Title 
1 Elements Arrangement (Properties, 

Atomic Weights, Periodic Table) 
2 The Experiments which Contributed 

to the Discovery of the Atomic 
Structure 

3 Rutherford-Bohr Model of the 
Atomic Structure 

4 , Periodic Table: Elements—Their 
Properties on the Basis of Atomic 
Number 

Second-Year (Tenth-grade) Textbook (59) 

Unit Title 
1 Principles of the New Atomic Theory: 

Electromagnetic Spectrum, Quantum 
Number and Electron Energy, 
Hydrogen Atom 

2 The Long-form Periodic Table 
3 Structure and Types of Bonds in Molecules 

and Compounds 
4 Hydrogen, Oxygen and their Compounds 
5 Carbon Chemistry—Structure of Carbon 

Atom, Inorganic Compounds, Organic 
Chemistry 
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TABLE VI—Continued 

Third-Year (Eleventh-grade) Textbook ( 1 ) 

Unit Title 
1 Carbohydrate Compounds: Alcohols, 

Aldehydes, Ketones, Carboxylic 
Acids, Esters 

2 Biochemistry: Carbohydrates, Lipids, 
Proteins, the Nucleic Acids, En-
zymes 

3 Theory of Motion and Laws of Gases: 
States of Matter, Laws of Gases, 
the Kinetic Molecular Theory of 
Gases, Chemical Calculation 

4 Solutions, Molarity, Ionization, 
Solubility, Properties of Elec-
trolytes, Colloidal Solutions 

5 Thermochemistry: Forms of Energy, 
Chemical Energy, Exothermic and 
Endothermic Reactions, Heat Content-
Its Forms 

6 Relationships of Mass and the Dynamic 
Chemical Equilibrium 

Fourth-Year (Twelfth-grade) Textbook (104) 

Unit Title 
1 Introduction to Electrochemistry 

and Properties of Electrolytes 
2 The New Theories of Acids and Bases 
3 Oxidation-Reduction Reactions on 

the Basis of Electron Transference 
4 Electrochemistry: Electrical Con-

duction, Electrochemical Cells, 
Practical Cells and Batteries, 
Electroanalysis 

5 The General Bases for Extraction of 
Metals from their Ores: Sodium, 
Iron Family, Lead (Method of 
Extraction, Their Properties, Uses, 
and Compounds) 
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TABLE VI—Continued 

Unit Title 
Some Industrially-Prepared Chemicals: 
Chemicals from the Natural Gases 
and Petroleum, Chemicals from the 
Sea 

The Principles of Nuclear Chemistry: 
Nuclear Binding Forces, Nuclear 
Reactions, Nuclear-Disintegration 
Reactions, Fusion Reactions, Uses 
of Nuclear Energy 

Geology 

Second-Year (Tenth-grade) Textbook ( 131) 

Unit Title 
1 The Solar System, Earth Development 
2 The Structure of the Earth (Atmos-

phere, Hydrosphere, and the 
Geosphere) 

3 The Development of Continents and 
Mountains 

4 . . . . . . Our Changing Earth—Weathering 
Processes 

5 Erosion, Transportation, and 
Sedimentation Factors 

6 Undersurface Water 
7 Earthquakes, Volcanoes 

Third-Year (Eleventh-grade) Textbook (132) 

Unit Title 
1 Minerals—An Introduction 
2 Crystal Forms of Minerals 
3 Physical Properties of Minerals 
4 Study of Common Minerals 
5 Rocks—An Introduction 
6 Igneous Rocks 
7 Sedimentary Rocks 
8 Metamorphic Rocks 
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TABLE VI—Continued 

Unit Title 
9 Structural Geology 

Fourth-Year (Twelfth-grade) Textbook (110) 

Unit Title 
1 Historical Geology: Earth History— 

Stratigraphy, Fossils, the Geological 
Record, Evolution 

2 Geological Maps 
3 Geology of Kuwait: Structural and 

Economic Geology of Kuwait 

Physics 

First-Year (Ninth-grade) Textbook (9 ) 

Unit Title 
1 Motion and Force: Physical Measurements, 

Motion, Force (Newton's Laws), Work 
and Energy 

2 Electric Forces and Fields: Electric 
Charges, Electrostatic Fields, 
Electric Current—Its Sources and 
Circuits 

Second-Year (Tenth-grade) Textbook (11) 

Unit Title 
1 Magnetic Fields of Charges in Motion: 

Magnetism, Electromagnetic Forces 
2 Mechanical Properties of Matter: 

Crystalized and Fluid Matters, 
Elasticity, Gaseous and Fluid 
Pressure 

3 Wave Phenomena: Wave Motion, Wave 
Reflection and Refraction, Wave 
Diffraction and Interference, 
Electromagnetic Waves 
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TABLE VI—Continued 

Third-Year (Eleventh-grade) Textbook (83) 

Unit Title 
1 Mechanics: Vectors, Velocity and 

Acceleration, Newton's Second Law 
and Its Applications, Momentum, 
Collision, Work and Energy, 
Circular Motion of Particles, 
Equilibrium of Rigid Bodies 

2 Heat and Thermodynamics: Thermal 
Measurements, Expansion of Solids, 
Liquids, and Gases, Change in 
State of Matter, the First and 
Second Laws of Thermodynamics, 
Kinetic Theory of Matter 

3 Wave Motions: Simple Harmonic 
Motions, Wave Propagation in Con-
sistent Mediums, Light Waves (Ap-
plications), Sound Waves (Appli-
cations) 

Fourth-Year (Twelfth-grade) Textbook (88) 

Unit Title 
1 Electromagnetism: Electric Fields 

and Potential (Coulomb's Law), 
Electric Properties of Matter, 
Magnetic Fields, Electromagnetic 
Induction, Alternating Current, 
Electromagnetic Waves 

2 Fluid Mechanics (Hydrostatics, Hydro-
dynamics) 

3 Gravitation and the Universe: Central 
Forces and Gravitation 

4 . Atomic Physics: Photoelectric 
Emission, Matter Waves, Bohr's 
Model of the Atom 

5 Electronics and Solids: Electronics, 
Solids (Electric Junctions—Tran-
sistors and Photo Cells) 

6 Relativity 
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TABLE VI—Continued 

Unit Title 
7 Nuclear Physics: Neutron—Its Dis-

covery and the Structure of Nucleus, 
Isotopes, Nuclear Energy and Forces, 
Nucleus Disintegration, Nuclear 
Reactions 

8 Elementary Particles: Neutrino, 
Antiproton, Mesons 

On the other hand, the new curricula heavily empha-

sized the student's acquisition and understanding of 

the basic scientific concepts of the discipline rather 

than understanding of science as a process of inquiry. 

There was no evidence in the reviewed materials of the 

new curricula of any emphasis on scientific skills such 

as hypothesis-formulation, planning for real experiments, 

or drawing conclusions which were previously unknown to 

the student. For example, a critical review for a 

selected group of student's lab manuals ( 2, 10, 47) 

showed that there was no real scientific investigation 

in these manuals, and that all of the experiments and 

activities were confirmatory and demonstrative in nature, 

predescribing the problems, procedures, materials and 

equipments for the student. Although the drawing of 

conclusions and critical observations were the most 
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stressed scientific skills in the lab activities of 

the new curricula, these conclusions and observations 

were usually present in the students' textbooks, indi-

cating that students were usually already aware of what 

they would observe and conclude from the experiments 

before they performed them. This clearly suggests that 

the lab activities in Kuwaiti science curricula were 

not integrated with the student's textbooks so that under-

standing and progress in the study of the text would be 

largely dependent upon the student's lab investigations 

and activities. Other scientific practices such as 

collection and recording of data and use of scientific 

apparatus and equipment, however, were stressed in the 

new curricula and were regarded as objectives of science 

instruction. 

With regard to student's textbooks, a critical review 

for a selected group of student textbooks ( 9, 46, 104, 132) 

was made by the researcher to examine the nature of 

questioning style in these texts. Specifically, the review 

was essentially concerned with the nature of students' 

learning outcomes stressed by the questions in these 

textbooks. It was found that the emphasis in almost all 
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the reviewed questions was on remembering specific con-

cepts, facts, terminologies, and studied scientific 

phenomena of the science discipline. For example, 

words and phrases such as "mention," "define," "complete," 

"select the correct answer," "describe," and "classify" 

were repeatedly used in the questions of the textbooks. 

In addition, the answers of nearly all the questions were 

clearly stated in the content of textbooks. There was 

no evidence in the reviewed questions of an emphasis 

on the higher cognitive abilities of the student, such 

as discerning relationships among various studied concepts 

and/or applying studied materials in interpretation and 

prediction of new scientific phenomena and relationships in 

scientific situations similar to those already studied. 

Specifically, there was no emphasis in these questions 

on measuring the student's progress and his understanding 

of scientific processes and skills such as critical 

thinking, knowledge of inquiry procedures, use of 

scientific apparatus and equipment, analysis and evalua-

tion of scientific literature material, and ability to 

extrapolate and predict new scientific solutions or in-

terpretations for scientific problems or phenomena similar 

to those already learned. 
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A review of selected teacher's guides (48, 103) 

showed that these guides included content similar to 

that of the student's textbooks, but with some depth in 

covering certain topics to enrich the teacher's science 

background. The guides also included the scientific 

objectives, mainly scientific concepts and skills, to 

be learned by the student in each lesson, suggested 

procedures for classroom and lab activities, suggested 

instructional materials and equipment for lab activities, 

and scientific references. The teacher's role in the 

classroom and lab activities was heavily stressed in these 

guides. For example, the teacher was given the questions 

to be asked to students and the instructions for directing 

the students' lab activities and classroom discussions. 

In addition, instructional activities such as lecturing, 

discussion, and demonstration were also emphasized in 

teacher's guides. These highly structured instructional 

procedures and activities in teacher's guides provided 

more evidence that the student's involvement in the real 

spirit of science was not stressed in Kuwaiti secondary 

school science curricula. In this regard, the 1976 
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UNESCO report described the status of the science education 

program in Kuwait. The report said, 

Those who go into science and technology 
are often not trained properly. They 
are not immersed and soaked in the spirit 
of science. Hence they become scientific 
information receptacles. Very few of 
them "assimilate" science and become in-
fused with the scientific spirit. Hence 
the lack of scientific research and its 
application (61, p. 105). 

Studies Related to Science Curricula 

The literature revealed that only two studies were 

concerned with the new Kuwaiti science curricula. The 

first was a comprehensive survey study (65) conducted 

by the science division of the Curriculum Research Center 

during the period from 1976 to 1977. The purpose of this 

study was to explore the opinions of biology, chemistry, 

geology, and physics teachers in the different secondary 

school grade levels on the appropriateness of the new 

science curricula to students in terms of their treatment 

of basic scientific facts and concepts, scientific skills, 

scientific attitudes and habits, and student laboratory 

activities. The study also aimed to explore the opinions 

of teachers on the availablility of instructional materials 

and equipment for laboratory activities in their schools 
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as well as their opinions on in—service training programs. 

Approximately 450 science teachers in different Kuwaiti 

secondary schools participated in the study. 

The overall results of the study indicated that the 

majority of science teachers believed that the treatment of 

basic facts and concepts in the new science curricula was 

appropriate for their students. The majority of these teach-

ers also felt that the scientific attitudes and habits pro-

vided for students in these science curricula were adequate. 

With regard to the issue of scientific skills, almost half of 

the science teachers reported that these skills were adequate 

for students? the other half disagreed. Although most of the 

science teachers found the laboratory experiments adequate 

for students in terms of their quantity and level of complex-

ity, they also found them inadequate in terms of diversity. 

With regard to school laboratory facilities, more than 

half of the science teachers reported that these facilities 

were insufficient in the laboratories of their schools to 

conduct the experiments and activities required in the new 

curricula. With respect to in-service training programs, the 

majority of science teacher expressed their unwillingness to 

attend them and also stated their opinion that they were 

unnecessary. 
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Abdulrahman's (3 ) study was designed to examine the 

degree of consistency and integration between the new 

Kuwaiti science curricula and contemporary mathematics 

curricula in terms of the "timing" of teaching the mathe-

matical concepts included in the science curricula. 

Abdulrahman also attempted to determine the degree of 

usage of modern mathematical concepts and terminology in 

the newly developed science curricula for different 

educational stages in Kuwaiti schools. With regard to 

secondary school level, it was found that there was no 

consistency or integration between secondary school 

science curricula and mathematics curricula in that 

certain mathematical concepts were included in science 

curricula, particularly in physics curricula, before they 

were studied by the student in the mathematics curricula. 

It was also found that the terminology and methods of 

traditional mathematics rather than those of contemporary 

mathematics were used in the new physics curricula. 

Summary 

The reviewed literature on science programs developed 

for secondary school students in the United States and in 

Kuwait showed that the science programs of both countries 
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shared a similar educational philosophy and set of goals 

in that they stressed the teaching of fundamental con-

cepts of scientific disciplines and student involvement 

in scientific investigative activities. They differed, 

however, in their definition and approaches for implemen-

ting scientific investigation concepts in their secondary 

school science programs. 

The U.S. science programs heavily stressed the idea 

of engaging the student in "real" scientific situations 

in order to enable him to act as an actual scientist in 

the laboratory investigations and to utilize the processes 

of inquiry in these investigations. For this purpose, 

a variety of instructional materials such as inquiry films 

and supplementary reading materials were produced to promote 

the inquiry skills in the student. In addition, the 

laboratory work was integrated with the student's text-

book such that the student's understanding and progress 

in the study of succeeding topics were dependent upon 

and conditioned by his conduct of experiments related 

to the text and to his understanding of the conclusions 

reached in these experiments. 
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Although the Kuwaiti science programs appeared to 

stress student involvement in scientific investigative 

activities, there was no evidence in the literature of 

any emphasis upon students' engagement in "true" scienti-

fic investigations. In support of this, the Kuwaiti 

science programs1 materials heavily stressed science 

activities of a confirmatory and demonstrative—rather 

than an investigative—nature. In addition, the student's 

textbook, and to some extent the teacher's guide, were 

regarded as the main sources of science information to be 

learned. 

The literature also showed the difficulty of assessing 

the impacts of both the U.S. ana Kuwaiti science programs 

on science education in both countries. The two ma]or 

reasons for the difficulty of assessing U.S. science 

programs were the lack of sufficient research studies 

and precise estimates for actual usage of these programs 

in American public secondary schools. With regard to 

Kuwaiti science programs, the difficulty in assessing 

their impact on science education was embodied in the 

obligatory nature of the programs' implementation; that 

is, all public schools have been required to implement 

the adopted programs by the Ministry of Education in 
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the same school year. This situation, therefore, has 

made it difficult to conduct comparative research studies 

or to consider the usage criterion for evaluating the 

Kuwaiti programs. 



CHAPTER BIBLIOGRAPHY 

1. Abdulhaleem, Fatehy, et. al,., Chemistry for the 
Third Year-Science Branch in Secondary School, 
2nd edition, Kuwait, Ministry of Education, 
1977/78 (Arabic). 

2 . , Chemistry for the 
Third Year in Secondary School, Student's Lab 
Manual, 1st edition, Kuwait, Ministry of 
Education, 1975/76 (Arabic). 

3. Abdulrahman, M. Ali, "The Discovery of Deficiencies 
in the Consistency and Integration between 
Science and Mathematics Instruction in Various 
Educational Stages in State of Kuwait," a 
research paper. Curricula Research Center 
(Mathematics Division), Kuwait, Ministry of 
Education, January, 1978 (Arabic). 

4. Abraham, Norman, "The Interaction of Experiments and 
Ideas: A BSCS Second Course," Journal of 
Research in Science Teaching, II (1964), 60-
63. 

5. Adams, Ruth Helen, "Determination and Comparison 
of Biological Principles in the Public Press 
and in BSCS Biology Texts," Oregon State 
Univ., 1971, ERIC Research in Education, VIII 
(March, 1973), ED 069 495. 

6. Aikenhead, G.S., "Course Evaluation II: Interpre-
tation of Student Performance on Evaluative 
Tests," Journal of Research in Science 
Teaching, XI (1974), 23-30. 

7. Al-Jamel, Yehia, The Constitutional System in Kuwait, 

Kuwait, Kuwait University, 1971, (p. 420) (Arabic) 

8. Al-Kabas, Kuwait, September 15, 1979. 

105 



106 

9. Al-Nakeeb Essam, et al., Physics for the First Year 
in Secondary School, 2nd edition, Kuwait, Ministry 
of Education, 1976/77 (Arabic). 

10 . , Physics for the First Year 
in Secondary School, Student's Lab Manual, 1st 
Edition, Kuwait, Ministry of Education, 1974/75 
(Arabic) . 

11 . , Physics for the Second Year 
in Secondary School, 2nd edition, Kuwait, Ministry 
of Education, 1977/78 (Arabic). 

12. Al-Sa'eadi, Munira, et al., "Synopses about Some 
Educational Projects," Curriculum Research 
Center, Kuwait, Ministry of Education, November 
1978 (Arabic). 

13. Ashmore, P.G., "On Teaching High School Chemistry" 
(Book Review), Science, CXLVIII (June, 1965), 
1312-1314. 

14. Atwood, Ronald K., "CHEM Study Achievement among 
Groups Classified by Cognitive Preference 
Scores," Journal of Research in Science Teaching, 
V (1967-68), 154-59. 

15. Bartos, John Andrew, "A Model for Program Selection 
and Its Use for Evaluating Stated Goals of 
Biological Science as Presented in Two Approaches: 
BSCS and Non-BSCS," University of Pittsburgh, 
1969, ERIC Research in Education, VI (February, 
1971), ED 043 485. 

16. Bennet, Lloyd M. and Barbara Kinnard Pyke, "A 
Discussion of the New Chemistry Programs (CHEM 
and CBA) and the Traditional Programs in High 
School," School Science and Mathematics, LXVI 
(December 1966), 823-830. 

17. Biological Science, An Inquiry into Life, 2nd edition. 
New York, Harcourt, Brace and World, Inc, 1968. 



107 

IS. Biological Science; Molecules to Man, Revised 
Edition, Boston, Houghton Mifflin Company, 
1968. 

19. "Biology Science for the Fourth Year-Science Branch 
in Secondary School" in Science Curricula in 
Primary, Intermediate, and Secondary Schools, 
Kuwait, Ministry of Education, Department of 
Curricula, 1976/77, pp. 199-221 (Arabic). 

20. Bisher, Fatehy et aJL., Chemistry for the First Year 
in Secondary School, 3rd edition, Kuwait, Ministry 
of Education, 1978/79 (Arabic). 

21. Bruner, Jerome, The Process of Education, Cam-
bridge, Mass., Harvard Univ. Press, 1962, 
pp. 14-33. 

22. Campbell, J. Arthur, "CHEM Study—An Approach to 
Chemistry Based on Experiments" in New Curricula, 
edited by Robert Heath, New York, Harper and Row, 
1964, pp. 82-93. 

23. , "Chemistry: An Experimental 
Science," School Review, LXX (Spring, 1962), 
pp. 51-62. 

24. Castelli, Francis Anthony, "The Effects upon Critical 
Thinking Ability and Processes Skills of Single 
Topic Inquiry Films in BSCS Biology," Univ. of 
Delaware, 1970, ERIC Research in Education, VIII 
(March, 1973), ED 069 490. 

25. Clay, Sister Corinne, "A Study of the Effect of Two 
Programs in High School Biology upon Critical 
Thinking Ability, Specific Affective Behaviors, 
and Attitudes toward Education," Oregon State 
University, 1976, Dissertation Abstracts Inter-
national (July. 1976), 37/1/189-A. 

26. Coleman, Esther Montague, "An Experimental Evaluation 
of the Effects of ESCP and General Science on the 
Development of Interdisciplinary Science Concepts 
by Ninth Grade Students," Univ. of Virginia, 1969 



108 

Dissertation Abstracts International (October, 
1970), 31/04/1659-A. 

27. Cottingham, Charles Louis, "A Comparative Study of 
CHEM Study and Traditional High School Chemis-
try in Relation to Students' Success in College 
Chemistry," Texas A & M Univ., 1970, Disserta-
tion Abstracts International (July, 1971), 32/01/267-A. 

28. Dede, Christopher and Joy Hardin, "Reforms, Revisions, 
Re-examinations: Secondary Science Education 
since World War II," Science Education, LVII (Oc-
tober-December, 1973), 485-491. 

29. Diamond, Pauline Taube, "A Comparative Study of 
Achievement in CHEM and Traditional High School 
Chemistry Courses Based on Students' Perception 
of their Motivation for the Studying the Sub-
ject," The George Washington Univ., 1970, 
Dissertation Abstracts International (May, 1971), 
31/11/5871-A. 

30. Dorr, Ann Pierce, "ESCP Textbook" (Book Review), 
Geotimes, XII (September, 1967), 36-38. 

31. ESCP: Investigating the Earth, Boston, Houghton 
Mifflin Company, 1967. 

32. Esler, William K., "Do Real Differences Exist between 
Old and New Curricula?" Science Education, LIII 
(February, 1969), 67-70. 

33. Fast, Kenneth V., "The Role of Lab Experiences in 
the CHEM Study Program," School Science and 
Mathematics, LXIII (February, 1963), 147-156. 

34. Ferris, Frederick L., "Testing in the New Curriculum: 
Numerology, 'Tyranny' or Common Sense?" The 
School Review, LXX (Spring, 1962), 112-131. 

35. General Conference on School Curricula, March 18-
25. 1972. State of Kuwait, Ministry of Education, 
1972 (Arabic). 



109 

36. George, Kenneth D., "The Effect of BSCS and Conven-
tional Biology on Critical Thinking," Journal 
of Research in Science Teaching, III (1965), 293-
299. 

37. Green, Sammy Joe, "A Comparison of the Earth Science 
Curriculum Project to the Lecture Method in 
Junior High School Science Classes," Univ. of 
Southern Mississippi, 1972, Dissertation Abstracts 
International (January, 1974), 34/07/4024-A. 

38. Grobman, Arnold B., The Changing Classroom: The 
Role of the Biological Sciences Curriculum Study, 
New York, Doubleday and Company, Inc., 1969. 

39. Hardy, Clifford A., "Achievement and Level of Critical 
Thinking in CHEM Study and Traditional Chemistry," 
The Journal of Educational Research, LXV (Decem-
ber, 1971), 159-162. 

40. Heath, Robert W., "Pitfalls in the Evaluation of 
New Curricula," Science Education, XLVI (April, 
1962), 216. 

41. Heath, Robert W. and David W. Stickell, "CHEM and 
CBA Effects on Achievement in Chemistry," The 
Science Teacher, XXX (September, 1963), 45-46. 

42. Helgeson, Stanley L., "Impact of the National Science 
Foundation Teacher Institute Program," Research 
Paper No. 16, Minnesota Research and Evaluation 
Project, Minneapolis, Minnesota, December, 1974, 
ERIC Research in Education, XI (March, 1976), 
ED 114 297. 

43. Helgeson, Stanley L., Blosser, Patricia E., and 
Robert W. Howe, The Status of Pre-College 
Science, Mathematics, and Social Science Edu-
cation , Washington, D.C., U.S. Government 
Printing Office, 1977. 

44. Heller, Robert L., "The Earth Science Curriculum 
Project," Journal of Geological Education, XII 
(June, 1964) , 64-68. 



110 

45. , "The Earth Science Curriculum 
Project—A Report of Progress," Journal of 
Research in Science Teaching. II (1964), 330-
334. 
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CHAPTER III 

PROCEDURES 

This chapter presents the procedures followed in 

evaluating the characteristics of the four American (National 

Science Foundation-sponsored) science curricular programs 

and the four Kuwaiti science curricular programs for the 

secondary school level. The procedures consisted of 

three major phases: (1) selecting the programs to be 

evaluated in the study; (2) evaluating the characteristics 

of the selected programs, both individually and collectively; 

(3) drawing implications for Kuwaiti science programs— 

individually and collectively. 

Selecting the Programs for the Study 

Selecting American (NSF-Sponsored) Science Programs 

Four National Science Foundation-sponsored science 

curricular programs designed for use at the secondary 

school level were selected for this study. These science 

programs are Biological Sciences Curriculum Study (BSCS); 

Chemical Education Materials Study (CBEM Study); Earth 

Science Curriculum Project (ESCP); and Harvard Project 
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Physics (HPP). The selection of these particular science 

programs was made primarily on the basis of their usage 

percentages in American public secondary schools as 

reported by the 1978 National Science Foundation's 

(NSF) report (3, p. 9). The selection of the HPP physics 

program rather than the Physical Science Study Committee 

physics (PSSC) program, however, was not based on the 

reported usage percentages (reported usage percentages 

for both physics programs were nearly similar); rather, 

HPP was selected on the basis that this program represents 

a new approach in physics instruction—that is, the emphasis 

of the program is upon "a broad, humanistic approach to 

physics relating it to man's other intellectual, artistic, 

and social activities" (1, p. 749). The inclusion of 

the HPP physics program in this study, therefore, was 

necessary to provide more reliable information about the 

characteristics of the NSF-sponsored science programs 

than for the PSSC program since the philosophical and 

educational principles involved in PSSC physics program 

are very similar to those of the three other NSF-sponsored 

science programs selected for this study. Two publications 

were used to provide information on what science programs 
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were developed for secondary school level use; those 

publications are the Eighth Report o£ the Internationa1 

Clearinghouse on Science and Mathematics Curricular Deve 1~ 

opments, 1972 (1) and the NSF's Course and Curricular Im-

provement Materials, 1976 (2). 

Selecting Kuwaiti Science Programs 

All new Kuwaiti science curricula in biology, chemistry, 

geology (earth science), and physics, which have been de-

signed for use in the four secondary school grade levels, 

were included in this study. The four divided curricula, 

in terms of their contents, of each science discipline 

were considered as a unifying science program. In this 

way, all fifteen Kuwaiti science curricula were re-

garded as four different science programs to be described 

and evaluated in this study. (The geology program con-

sisted of three rather than four curricula, since it 

is taught beginning at the tenth-grade level.) The Kuwaiti 

science curricula were grouped in this manner to provide 

more reliable information about the characteristics of 

Kuwaiti science programs in terms of the quantity and quality 

of content material of the textbooks and student activity 

provided in each grade level as well as to facilitate the 
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process of evaluation and comparison of the characteristics 

of these programs with their equivalent in American (NSF-

sponsored) science programs. 

Evaluating the Characteristics of the 
Selected Programs 

The evaluation of the characteristics of the selected 

American (NSF-sponsored) and Kuwaiti science curricular 

programs for the study proceeded in two phases: 

(1) Evaluating the programs individually; (2) Evaluating 

the programs collectively. In order to describe and 

evaluate the characteristics of the selected programs ob-

jectively and systematically, a need became apparent 

for valid criteria that would remove the examiner's bias 

in describing and evaluating these programs. From the 

literature, it was found that the criteria developed by 

Zorn (4) for describing and evaluating the characteristics 

of the NSF-sponsored science curricular programs for 

the junior high school level are suitable criteria to be 

used in the present study. (A description of Zorn's 

Criteria is provided in Appendix A.) Zorn's Criteria, 

therefore, were adopted and implemented for describing and 

evaluating the characteristics of the selected programs in 

this studv. 
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Evaluating the Programs Individually 

The available literature on both the American 

(NSF-sponsored) and Kuwaiti science programs designed 

for the secondary school level was examined and the collected 

information on the characteristics of each individual pro-

gram was recorded on a single Zorn's Checklist Instrument 

(a form for Zorn's Checklist Instrument is found in 

Appendix B). 

Although the degree to which each characteristic factor 

was included in the program was subjectively judged by 

the examiner, the judging was standardized by using Zorn's 

categories as follows: Emphasized (++)—the characteristic 

factor is stressed in the accompanying literature, in-

cluded throughout the program; Definitely Included (+)— 

factor clearly included in the program; Generally Included 

(+)—factor implied or rarely included in the program; 

Not Included (-)—factor not included in the program. The 

described factor values (the judged degree to which each 

characteristic factor was included in the program) con-

stituted the basic data used in evaluating the characteris-

tics (strengths and limitations) of the science programs 

studied. 
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Data for each individual program were summarized in 

tabular form. Two tables were used in presenting the 

results of each individual program: (1) Description 

Values Assigned for Each Program Factor (categorized as 

Emphasized, Definitely Included, Generally Included, Not 

Included, No Response); (2) Degree of Agreement Between 

Program Factor Description Values and Zcrn's Recommended 

Criteria Values (Categorized as Agree, Generally Agree— 

values separated by no more than one Zorn's Checklist 

category, Disagree—values separated by at least two Zorn's 

Checklist categories, No Criteria Values). The data for 

the first table, therefore, were the values described 

by the examiner for each characteristic factor for the 

individual program, whereas the data in the second 

table were the results of comparing the described 

characteristic factor values with Zorn's recommended cri-

teria values. Using those factors that disagreed with 

recommended values in Zorn's Criteria (values separated by 

at least two Checklist categories) also provided the examiner 

with a means of lessening the effects of subjective judg-

ments used as a part of the description process. 



Results of the evaluation were reported as Strengths 

and Limitations for each individual program. The deter-

mination of the program's strengths was based primarily 

on those factors emphasized, those factors that agreed 

with Zorn's recommended criteria values, and innovative 

methods or materials involved in the program. The deter-

mination of the program's limitations was based primarily 

on those factors which disagreed with Zorn's recommended 

criteria values. A Profile Chart for each individual pro-

gram was also provided. It is a one-page chart summarizing 

the determined Checklist factor values (marked as X) and 

providing a means for visual comparison of the program's 

described factor values with Zorn's recommended criteria 

values (marked as #). 

Evaluatinq the Programs Collectively 

Data for the composite group of programs were 

determined by combining all described program values for 

each characteristic factor of the Checklist. For this 

purpose, the described factor values from all four American 

(NSF-sponsored) science programs and all four Kuwaiti 

science programs were recorded on two checklist forms (one 

for each composite group of programs). Then, a composite 
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value for each factor was determined by averaging all the 

program values for that factor (each checklist category-

was assigned a numerical value: ++ = four points; + = 

three points; + = two points; - = one point). Some com-

posite factor values were numerically halfway between two 

categories; therefore, the previous four-point rating 

scale was modified to include continuous numerical 

values rather than discrete values, as follows: ++ = 

3.5 - 4 points; + = 2.5 - 3.4 points; + = 1.5 - 2.4 points; 

- = 1 - 1.4 points. This modification was made mathemat-

ically on the basis of the calculated mean and standard 

deviation for all possible factor values that might be 

obtained from the distribution of a specific factor 

value for all four programs, the composite program, in 

the four checklist categories; it was found, however, that 

there were only thirteen such possible values ranging from 

16/4- = 4 to 4/4 = 1, with the mean of X being 2.5 and the 

standard deviation equal to .97. 

The described factor values constituted the data used 

in evaluating the composite group of programs. The com-

posite data were also summarized in tabular form in the 

same manner used for the individual programs. One table 
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provided a summary of the described factor values arranged 

by Checklist category; the second table provided a summary 

of the results of comparing the described factor values 

with Zorn's recommended criteria values. By using the 

same procedures as detailed for the individual programs, 

results were noted as strengths and limitations for each 

composite group of programs. A Profile Chart for each 

composite group of programs was also provided. 

Drawing Implications 

As part of the study, the implications for the im-

provement of each individual Kuwaiti science program and 

the entire group of Kuwaiti science programs were also 

provided. The implications were drawn primarily on the 

basis of the ascertained differences in the characteris-

tics of each American (NSF-sponsored) science program and 

its equivalent Kuwaiti science program, specifically, the 

determined strengths of the American science program 

and the limitations of the equivalent Kuwaiti science pro-

gram. These implications constituted the major basis for 

making the study's recommendations for improving Kuwaiti 

science programs. 
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CHAPTER IV 

FINDINGS OF THE STUDY 

This chapter presents the findings of the evaluation 

of the characteristics of four American (NSF-sponspred) 

science curricular programs—namely, BSCS, CHEM Study, 

ESCP, and HPP—and four Kuwaiti science curricular 

programs—specifically, Biology, Chemistry, Geology, and 

Physics programs for secondary school level. Findings are 

provided in four forms. First, two tables for each pro-

gram are presented summarizing the collected data: 

Description Values Assigned for Each Program Factor 

(factor values described by the examiner in terms of 

the Zorn's Checklist Instrument), and Degree of Agreement 

between Program Factor Description Values and the Recommended 

Criteria Values (comparison of described values with the 

recommended values in Zorn's Criteria, i.e., the State-

ment of Criteria). Second, results of the evaluation of 

the characteristics of each program are noted as Strengths 

and Limitations of the program. Third, results of the 

collective evaluation of the characteristics of all NSF-

130 
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sponsored science programs (American programs), and 

all Kuwaiti science programs as groups. The composite 

evaluation for all American and Kuwaiti science programs 

are obtained by combining factor values from all programs 

of each group, and comparing the determined composite values 

with the recommended values in Zorn's Criteria. These 

results are also summarized in tables similar to those 

provided for each individual program? they are also reported 

as Strength and Limitations for each composite group of 

science curricular programs. Finally, implications of 

the results for the improvement of Kuwaiti science pro-

grams are presented, both individually and collectively. 

The complete checklist findings for each individual 

program and for the composite group for American science 

programs are provided in Appendix C, and for Kuwaiti science 

programs in Appendix D. Each individual program and the 

composite groups are also provided with the Profile Chart 

(see Appendices C and D), to summarize the determined 

factor value in comparison with its corresponding rec-

ommended criteria value (marked with # sign). 
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Individual Evaluation of American and Kuwaiti 

Science Curricular Programs for Secondary-

School: Findings and Implications 

The following pages present the major results 

(strengths and limitations) of the individual evaluation 

of each American (NSF-sponsored) science curricular program 

and of its equivalent Kuwaiti science program. The impli-

cations of the presented results are also provided for 

each Kuwaiti science program, primarily based upon the 

distinctive strengths of a specific American science pro-

gram and the major limitations of its Kuwaiti equivalent. 

Results for Biological Sciences Curriculum 

Study Program (BSCS) 

Strengths.—(1) The BSCS biology course is a one-

year general education program (19c)* which emphasizes 

major biological concepts (5a; 9a.l; I5 a ; 16a). It also 

emphasizes specific behavioral goals (la) as well as 

general long-range goals (lb) of biology instruction. 

(2) The BSCS program provides extensive supplementary 

reading materials (9e) for remedial and enrichment pur-

*Program factor values are indicated in the BSCS 
biology program Checklist (Appendix C), and summarized 
in Tables VII and VIII, pp. 134-137. 
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poses (4c) as well as for student pursuit of special 

science interests (4b). Provision for variation in 

learning rate is made (4d) through provision of self-

pacing materials (programmed instruction materials) 

(9d). Special low readability materials (10b) are 

provided for slow learners. The BSCS textbooks (9a) 

provide various activities for students (9a.3) included 

within the text materials, providing a combined lab-

text type textbook (9c). Each chapter of the BSCS textbook 

is provided with a bibliography (9f) for recommended and -

suggested related readings to encourage the student to 

search for reliable information sources (17a.6). The 

BSCS program also provides a series of instructional 

sound films (14a) and single-concept film loops (14b) as 

well as pictures and models (14c) to accompany the BSCS 

biology course. 

(3) The BSCS biology program emphasizes the student's 

acquisition of process skills (5b) through discovery and 

problem-solving activities (6g). For this purpose, 

several self-directed (open-ended projects) (7a) and 

research-type studies are provided (6d) in addition to 
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TABLE VII 

DESCRIPTION VALUES ASSIGNED FOR EACH BSCS 
BIOLOGY PROGRAM FACTOR 

Check-
list 

Assigned Factor Descriptio: n Values 

cate- Emphasized Definitely Generally Not No 
gory Included Included Included Response 

Objec- la lb 
tives lc 

3b 2a 7c 3c 
4a 2b 3d 
4b 2c 6i 
4c 3a 
5a 4d 

Meth-
ods 

5b 
6b 
6e 
6f 
6g 
Sh 
7 b 

6a 
6c 
6d 
7a 

9a 6a 10a 9g 
9a. 1 Sb 12b lOd 
9a. 2 9d 13c lOe 
9a. 3 9e 11c 
9b lib 12c 

Mater- 9c 13 a 14d 
ials 9£ 

10b 
10c 
11a 
12a 
14 a 
14b 

13b 
14 c 

15a 15b 15b 16d 15d 

Con-
tent 

15c 
lea 

16c 
15 f 
16 g 

16e 
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TABLE VII—Continued 

Check-
list 

Assigned Factor Description Values 

cate- Emphasized Definitely Generally Not No 
gory . Included Included Included Response 

17a.3 17a.1 17b. 1 17a. 4 18m 
17a. 5 17a.2 17c.4.b 
17a.6 17c. 1 
17a.7 17c.2 
17b.2 17c.3 
l&b 17c.4.a 

Skills ISd 
18f 
18 j 
18k 

17c.4.c 
17c.5 
18a 
18c 
18e 
l&g 
18h 
18i 
181 

Rela- 19c 19a 
tion 19b 
to 
Other 
Levels 
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TABLE VIII 

DEGREE OF AGREEMENT BETWEEN BSCS BIOLOGY PROGRAM 
FACTOR DESCRIPTION VALUES AND 
RECOMMENDED CRITERIA VALUES 

Check-
list 
Cate-
gory 

Descr ibed Values Compared with Criteria a Values 
Check-
list 
Cate-
gory 

Agree Generally Agree* Disagree** No 
Criteria 
Value 

Check-
list 
Cate-
gory 

Agree 
Slightly 
Higher 

Slightly 
Lower 

Much 
Higher 

Much 
Lower 

No 
Criteria 
Value 

Objec-
tives 

la 
lb lc 

Methods 

2a 
2b 
3a 
4b 
5a 
5b 
6g 
7c 

3b 
4c 
4d 
6d 
5e 
6h 
7a 
7b 

4a 
6 a 
6b 
6c 
6f 

2c 

Materials 

9e 
13c 

8a 
8 b 
9a.3 
9c 
9d 
13b 

9a 
9a. 1 
9a.2 
9b 
10b 
14b 

10a 9f 
10c 
11a 
lib 
12a 
12b 
13a 
14 a 
14c 

Content 

15a 16b 
16 e 

15c 
16a 

15b 15c 
16d 
16 f 
16g 

*Values separated from the recommended criteria values by 
no more than one Checklist category. 

**Values separated from the criteria values by at least 
two Checklist categories. 
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TABLE VIII—Continued 

Check-
list Described Values Compared with Criteria Values 

cate- Agree Generally Agree Disagree No 
gory olightly Slightly Much Much Criteria 

Higher Lower Higher Lower Value 

17a.3 17a.1 17a.4 17a.5 17c.4.a 
17a.6 17a.2 18a 17a.7 17c.4.b 
17b. 1 17c. 1 17b. 2 17c.4.c 

Skills 
18b 
18c 
ISh 
18i 
ISj 
18k 

17c.2 
17c.3 
l£d 
18e 
18g 
181 

18f 17c.5 

Relations 19b 19a 
to Other 19c 
Levels 

the required basic lab-activities (6h). Students 

are also actively involved with many direct, firsthand 

experiences (6e) and scientific skills (18a-l) as well 

as mathematical skills (17c.1-5). 

(4) The teacher is given the opportunity to structure 

the course for his students (3a) and to secure and 

organize the appropriate classroom equipment (8a) for 

student activities. The teacher also has the opportunity 

to select adequate materials from the BSCS commerically 

pre-packaged materials (8b) for the students. The teacher 
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can utilize several instructional approaches such as indi-

vidual instruction (2a), small group instruction (2b), and 

whole class (or large group instruction (2c). 

Limitations.—(1) The BSCS biology program is basically 

a science-discipline oriented program (15c) rather than 

an interdisciplinary, general science program (15b), 

an approach which is not recommended for secondary school 

level science education. 

(2) Extensive use of reading materials (5b; 9a; 10a) 

and use of reading skills (17a.3, 5, 7) are emphasized 

in the BSCS biology program. 

(3) Teacher involvement in such activities as lec-

turing (6a) or demonstration (6c) are not recommended for 

secondary school science instruction. 

Results for the Kuwaiti Biology Program 

Strengths.—(1) The Kuwaiti biology program also 

emphasizes major biological concepts (5a; 9a.1; 15a; 16a)* 

as well as general goals of biology instruction (lb). 

*Program factor values are indicated in the Kuwaiti 
biology program Checklist (Appendix D) and summarized in 
Tables IX and X, pp. 140-143 . 
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(2) Direct, firsthand experiences (Se) through lab 

activities (6h) are provided for students. Science skills 

such as observing (18b), inferring (18d), and concluding 

(18k) from data are included in most students' lab activities, 

(3) Sufficient audiovisual aids such as sound films 

(14a), single-concept film loops (14b), and pictures and 

models (14c) are also provided. 

Limitations.—(1) The Kuwaiti biology program is also 

a science-discipline oriented program (15c) rather than an 

interdisciplinary, general science program (15b). It is 

usually provided for specialization purposes in the ad-

vanced levels of secondary schooling rather than as general 

education (19c) in biology. Very limited specific be-

havioral goals (la) are stressed for biology instruction. 

(2) The Kuwaiti biology program emphasizes the basic 

textbooks (4a; 9a) as the main source of students' biology 

information and no other supplementary reading materials 

(9e), self-pacing materials (9d), or bibliographies (9f) 

for reliable information sources (17a.6) are provided. The 

biology textbooks do not provide activities (9a.3) for 

students? that is, the student activities are included in 

lab manuals (9b) rather than within the text itself—a com-



TABLE IX 

DESCRIPTION VALUES ASSIGNED FOR EACH KUWAITI 
BIOLOGY PROGRAM FACTOR 
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Check-
list 

Assigned Factor Description Values 

cate- Emphasized Definitely Generally Not No 

gory Included Included Included Response 

Objec- lb la 
tives lc 

2c 2b 5b 2a 3c 
3b 6e 3a 3d 
4a 6h 4b 6i 

Methods 
5a 
6a 
6b 
6c 
6f 
7b 

7c 4c 
4d 
6d 
&g 

7a 

8a 9a.2 8b 9g 
9a lib 9a.3 lOd 
9a.1 14 a 9c lOe 
9b 14b 9d 11c 

Mater- 10c 14 c 9e 12c 
ials 11a 

12 b 
13a 

9f 
10a 
10b 
12a 
13b 
13c 

14d 

15a 16c 15b 16a 15d 
Content 15c 

16a 
16 f 16b 16e 16g 
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Check-
list 
cate-
gory 

Assigned Factor I )escription Values Check-
list 
cate-
gory 

Emphasized Definitely 

Included 

Generally 

Included 

Not 
Included 

No 
Response 

Skills 

17a.3 
17a.5 
17a.7 
17 b. 2 
18b 
18k 

17a. 1 
17a.2 
17b. 1 
18a 
18d 
18f 
18g 

17c. 1 
17c.2 
17c. 3 
18c 
18e 
18h 
18i 
18 j 
181 

17a.4 
17a.6 
17c.4.a 
17c.4.b 
17c.4.c 

17c.5 
18m 

Rela-
tions 
to 
Other 
Levels 

19b 19a 19c 
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TABLE X 

DEGREE OF AGREEMENT BETWEEN KUWAITI BIOLOGY PROGRAM 
FACTOR DESCRIPTION VALUES AND 
RECOMMENDED CRITERIA VALUES 

Check- Described Values Compared with Criteria Values 

list 
cate-
gory 

Agree Generally Agree* Disagree** NO list 
cate-
gory 

Slightly 
Higher 

Slightly 
Lower 

Much 
Higher 

Much 
Lower 

Criteria 
Value 

Objec- lb la lc 

tives 

2 b 3 b 4d 4a 2a 2c 

5a 7b 6d 6a 3a 
Methods 6e 

6h 
7a 6b 

6c 
6f 
7c 

4b 
4c 
5b 
6g 

13c 9a.2 8b 8a 9a. 3 9f 
14b 9d 9a 9c 10c 

10b 9a. 1 9e 11a 
13b 9b 10a lib 

Mater-
ials 

12a 
12b 
13a 
14a 
14c 

15a 16 e 15c 15b 16c 

Content 16 a 16b 16d 
16 f 

*Values separated from the recommended Criteria values 
by no more than one Checklist category. 

**Values separated from the criteria values by at least 
two Checklist categories. 
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TABLE X—Continued 

Check- Described Values Compared with Criteria Values 

cate- Agree Generally Agree Disagree No 
gory Slightly Slightly Much Much Criteria 

Value Higher Lower Higher Lower 

Criteria 
Value 

17a.3 17a.1 17a.4 17a.5 17a.6 17c.4.a 
17c. 1 17a.2 18a 17a.7 18 j 17c.4.b 
17c. 2 17b. 1 18c 17b. 2 17c.4,c 
17c. 3 18f 18h 

Skills 18b 
18d 
ISe / 
18k 
181 

18g 18i 

Relations 19a 19c 
to Other 19b 
Levels 

bined lab-text type format (9c), which is not recommended 

for secondary science education. There are also no 

provisions in the Kuwaiti biology course for remedial 

and enrichment work (4c), student pursuit of special 

science interests (4b), or low readability reading materials 

(10b) for slow learners. 

(3) The Kuwaiti biology program is mainly concerned 

with coverage of the same basic course content (4a) and 

most of the students1 lab activities are highly structured 

(7a,c) for this purpose. No provisions are made for self-

directed study (open-ended projects) (7a), independent, 
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research-type studies (6d), or discovery, problem-solving 

activities (6g). Very limited emphasis is placed on 

students' acquisition of science process skills (5b; 18c, 

h, i, j); more emphasis is given to reading skills (6a; 

10b; 17a.3, 5, 7). 

(4) Although teacher involvement is highly stressed 

in classroom and lab activities (6a, c), the instructor 

has no opportunity to structure or select the appropriate 

course content (3a) for the students—both approaches are 

not recommended for secondary science education. 

Implications for Kuwaiti Biology Program 

Based on the previous presented results, the following 

implications are drawn for the improvement of the Kuwaiti 

biology program. These implications are primarily drawn 

on the basis of the differences in the characteristics 

of the BSCS biology and Kuwaiti biology programs—speci-

fically, the strengths of the BSCS biology program and the 

limitations of the Kuwaiti biology program. 

(1) A structured lab-text format (students' lab ac-

tivities included within the text) should be provided. 

This would permit the students to proceed at a more 

individual pace, assist their drawing of conclusions, and 
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reduce student dependence upon the teacher for presenting 

information and guiding activity. 

(2) Provision should be made for student pursuit of 

special science interests, particularly through providing 

supplementary reading materials and self-pacing materials, 

as well as textbooks' bibliographies for suggested related 

readings. 

(3) Provision for student pursuit of special science 

interests should also be made through offering individual, 

self-directed projects and independent research-type studies 

within the biology program as well as enrichment activities. 

(4) Students' lab activities must be shifted from 

activities of a confirmatory and illustrative nature to 

a more discovery, problem-solving nature. Less structured 

lab activities should also be provided. 

(5) Specific science skills should be emphasized in the 

biology program. These are the following: measuring, 

formulating, and verifying hypotheses; controlling and 

manipulating variables; and gathering data through 

experiments. 

(6) Specific behavioral (performance) goals also should 

be stressed in the Kuwaiti biology program. 
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Results for CHEM Study Program 

Strengths.—(1) CHEM Study Chemistry program is a 

year course for general education (19c)* in chemistry. 

It emphasizes few major chemical concepts (5a; 9a.1? 15a) 

as well as specific performance goals (la). 

(2) CHEM Study also heavily emphasizes students' 

active involvement in lab investigations (6h) in order 

to provide direct, firsthand experiences (&e) and 

science process skills (5b; 18b—1) as well as mathematical 

skills (17c.1-4.a, 4.c). A discovery, problem-solving 

approach (6g) is also highly stressed in student lab 

activites. Several optional investigations are provided 

for students independent study (6d) and self—directed 

activity (7a). 

(3) Teacher involvement in activities such as lec-

turing (6a) and demonstration (6c) is very limited. The 

teacher has the opportunity to structure and choose the 

appropriate chapters of the CHEM Study textbook for the 

students (3a ) . 

*Program factor values are indicated in the CHEM Study 
program checklist (Appendix C) and summarized in Tables 
XI and XII, pp. 148-151 . 
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(4) Extensive audiovisual aids are provided such as 

instructional sound films (14a), single-concept film 

loops (14b), pictures, models, and diagrams (14c). 

Limitations.—(1) CHEM Study is a separate science-

discipline -oriented course (15c), rather than an inter-

disciplinary, general science course (15b). 

(2) Limited provisions are made for students' pursuit 

of special science interests (4b), and remedial and en-

richment work (4c). Also, very limited self-pacing (9d) 

and supplementary reading materials (9e) are provided. 

There are no bibliographies (9f) in the CHEM Study text 

for reliable information sources (17a.6). 

(3) There is no provision for a combined lab-text 

type format (9c) for the CHEM Study textbook, and the stu-

dent lab activities are included in lab manuals (9b)—an 

approach which is not recommended for secondary school 

science education. 

(4) Use of reading materials (6b; 9a.1; 10a) and 

reading skills (17a.3, 5, 7) are essential in CHEM Study 

program. There is no provision of low readability materials 

for slow learners (10b). 
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TABLE XI 

DESCRIPTION VALUES ASSIGNED FOR EACH CHEMS 
CHEMISTRY PROGRAM FACTOR 

Check-
list 

Assigned Factor Description Values 

cate- Emphasized Definitely Generally Not No 

gory Included Included Included Response 

Objec- la lb 
tives lc 

3b 2a 2c 7c 3c 
4a 2b 4b 3d 
5a 3a 4c 6i 

Methods 5b 4d 6a 
6b 6d 6c 
6e 6f 7a 
6g 
6h 
7b 

8b 9a.3 Sa 9c 9g 
9a lib 9d 9f lOd 
9a. 1 13a 9e 10a lOe 
9a.2 14b 13c 10b 11c 

Mater- 9b 14c 12b 12c 
ials 10c 13b 14d 

11a 
12a 
14a 

15a 16b 15b 15d 
Content 15c 16 a 16g 

16c 16d 
16g 

16f 16e 
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TABLE XI—Continued 

Check- Assigned Factor Description Values 
list 
cate-
gory-

Emphasized Definitely-
Included 

Generally 
Included 

Not 

Included 
No 

Response 

17a.3 17a.1 17b. 1 17a.4 17c. 5 
17a.5 17a.2 18a 17a. 6 18m 
17a.7 17b. 2 17c.4.b 
17c.3 17c. 1 

Skills 
18b 
18c 
lSe 
18 f 
18 j 
18k 

17c. 2 
17c.4.a 
17c.4.c 
18d 
18g 
ISh 
18i 
181 

Rela-
tions 
to 

19c 19a 
19 b 

Other 
Levels 
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TABLE XII 

DEGREE OF AGREEMEMT BETWEEN CHEMS CHEMISTRY PROGRAM 
FACTOR DESCRIPTION VALUES AND 
RECOMMENDED CRITERIA VALUES 

Check-
list Described Values Compared with Criteria Values 

Cate- Agree Generally Agree* Disagree** No 
gory Slightly Slightly Much Much Criteria 

Higher Lower Higher Lower Value 
Objec- la lc 
tives lb 

2a 3b 4c 4a 4b 2c 
2b 4d 6b 
3a 6a 
5a 6c 

Methods 5b 6d 
6g 6e 
7a 6f 
7c 6h 

7b 

8a 13c 9e 8b 9c 9f 
9a. 3 14 b 10b 9a 10a 10c 
9d 13b 9a. 1 11a 

9a.2 lib 
Mater- 9b 12a 
ials 12b 

13a 
14 a 
14c 

15a 16b 15c 15b 16c 
Content 16 a 16d 

16e 16 f 

*Values separated from the recommended Criteria values 
by no more than one Checklist category. 

**Values separated from the Criteria values by at least 
two Checklist categories. 
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TABLE XII—Continued 

Check-
list 
Cate-
gory 

Described Values Compared with Criteria Values Check-
list 
Cate-
gory 

Agree Generally Agree Disagree No 
Criteria 
Value 

Check-
list 
Cate-
gory 

Agree 

Slightly 
Higher 

Slightly 
Lower 

Much 
Higher 

Much 
Lower 

No 
Criteria 
Value 

Skills 

17a.3 
17b. 1 
18b 
18d 
18h 
18i 
18 j 
18k 

17a.1 
17a.2 
17b. 2 
17c.1 
17c.2 
18c 
18g 
181 

17a.4 17a.5 
17a.7 
17c.3 
18e 
18f 

17a.6 
18a 

17c.4 .a 
17c.4.b 
17c.4 ,c 

Relations 
to Other 
Levels 

19b 
19c 

19a 

Results for Kuwaiti Chemistry Program 

Strengths.—(1) The Kuwaiti chemistry program also 

emphasizes teaching major chemical concepts (5a; 9a.1; 15a)* 

and specific performance (la) and general goals (lb) for 

chemistry instruction. 

(2) Student involvement in lab activities (6h) for 

direct, firsthand experiences (6e) is also stressed. 

(3) Many science skills (5b; 18b-l) as well as mathemati-

cal skills (17c.1-4.a, 4.c) are provided in the Kuwaiti 

chemistry program. 

•Program factor values are indicated in the Kuwaiti chem-
istry program Checklist (Appendix D) and summarized in Tables 
XIII and XIV, pp. 153-156.. 
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Limitations.—(1) The Kuwaiti Chemistry program is 

also a separate science-discipline oriented program (15c), 

rather than an interdisciplinary, general science pro-

gram (15b) . 

(2) Although the Kuwaiti chemistry program stresses 

student involvement in lab activities, most of these ac-

tivities are of a confirmatory and illustrative nature, 

rather than of a discovery, problem-solving (6g) nature. 

(3) Teacher lecturing (6a) and demonstrating are pro-

vided within the program. The teacher is not given the 

opportunity to structure the course (3a) or to select 

the appropriate subject-content for the students. 

(4) No provisions are made for student pursuit of 

special science interests (4b), for remedial and enrichment 

work (4c), and for variation in student learning rates 

(4d). Also, no provisions are made for student independent 

study (6d) or self-directed activity (7a). 

(5) No self-pacing materials (9d), supplementary 

readings (9e), or bibliographies (9f) are provided for 

reliable information sources (17a.6) in the Kuwaiti chemistry 

program. 

(6) A combined lab-text textbook is provided only 

for the first-year chemistry level (9c). 
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TABLE XIII 

DESCRIPTION VALUES ASSIGNED FOR EACH KUWAITI 
CHEMISTRY PROGRAM FACTOR 

Check- Assigned Factor Description Values 
list Emphasized Definitely Generally Not No 
cate- Included Included Included Response 
gory 

Objec- lc la 
tives lb 

2c 2b 2a 3a 3c 
3b 5b 7c 4b 3d 

Methods 4a 6a 4c 6i 
5a 6c 4d 
6b 6e 6d 
7b 6f 6g 

6h 7a 

8a 10c 9a. 2 Sb 9g 
9a lib 9a. 3 9d lOd 
9a. 1 14 c 9c 9e lOe 
9b 13c 9f 11c 

Mater- 11a 14 a 10a 12c 
ials 12b 10b 14d 

13a 12a 
13b 
14b 

15a 16b 16a 15b 15d 
Content 15c 16f 16d 16g 

16c 16 e 
16g 
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Check- Assigned Factor Description Values 
list 

Definitely Generally 
cate-

Emphasized Definitely Generally Not No 
cate-

Included Included Included Response 
gory 

Response 

17a.3 17a.1 18a 17a.4 17c. 5 

17a.5 17a.2 17a.6 18m 
17a.7 17b. 1 17c.4.b 
18b 17b. 2 
ISf 17c. 1 
18k 17c.2 

17c. 3 
Skills 17c.4.a 

17c.4.c 
18c 
18d 
18e 
18g 
ISh 
18i 
18 j 
181 

Relations 19b 19a 19c 
to Other 
Levels 
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TABLE XIV 

DEGREE OF AGREEMENT BETWEEN KUWAITI CHEMISTRY PROGRAM 
FACTOR DESCRIPTION VALUES AND 
RECOMMENDED CRITERIA VALUES 

Check-
Described Values Compared with Criteria Values 

Cate- Agree Generally Agree* Disagree** No 
gory Slightly Slightly Much Much Criteria 

Higher Lower Higher Lower Value 

Objec- lb , la lc 
tives 

2b 3b 2a 4a 3a 2c 
5a 6f 4d 6a 4a 

Methods 6e 7b 5b 6b 4c 
Sh 7c 6d 

7a 
6c 6g 

9a. 2 13c 6b 8a 9e 9f 
9a. 3 9a 10a 10c 
9c 9a. 1 11a 

Mater- 9d 9b lib 
ials 10b 

13b 
14b 

12a 
12b 
13a 
14a 
14c 

Content 
15 a 
16a 

16b 
16e 

15c 15b 16c 
16d 
16 f 

by no more than one Checklist category. 
values 

**Values separated from the Criteria values by at least 
two Checklist categories. 
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TABLE XIV—Continued 

Check-
list 
Cate-
gory 

Described Values Compared with Criteria Values Check-
list 
Cate-
gory 

Agree Generally Agree* Disagree** No 

Check-
list 
Cate-
gory Slightly 

Higher 
Slightly 
Lower 

Much 
Higher 

Much 
Lower 

Criteria 
Value 

17a.3 17a.1 17a.4 17a.5 17a. 6 17c.4.a 
18b 17a.2 18 j 17a.7 18a 17c.4.b 
18c 17b. 1 18f 17c.4.c 
18d 17b. 2 

Skills ISh 
18 i 
18k 

17c. 1 
17c. 2 
17c.3 
18e 
18g 
181 

Relations 19a 19c 
to Other 19b 
Levels 

(7) Use of reading materials (6b; 9a.1; 10a) and 

reading skills (17a.3, 5, 7) are also emphasized in the 

Kuwaiti chemistry program. No provision is made for low 

readability materials (10b) for slow learners. 

Implications for the Kuwaiti Chemistry Program 

The following implications are based primarily on the 

major differences in the characteristics of the CHEM Study 

chemistry and the Kuwaiti chemistry programs. 

(1) Discovery, problem-solving oriented lab activities 

rather than confirmatory oriented activities should be 
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introduced in the Kuwaiti chemistry program with special 

emphasis on the science process skills involved in such 

activities. Specifically, more exercises and experiences 

for such science skills as formulating and verifying 

hypotheses; controlling and manipulating variables; 

gathering data through experiments; and concluding and 

generalizing from data as well as judging, inferring, and 

predicting from the collected data should be emphasized in 

the students' lab activities. 

(2) Provision for student pursuit of special science 

interests should be made through providing optional lab ac-

tivities; independent, self-directed studies (or projects); 

and other enrichment work activities. 

(3) Teacher involvement in such activities as lecturing 

and demonstration should be reduced, and provision for more 

student involvement must be made in both classroom and lab 

activities. 

(4) Much opportunity should be provided for the teacher 

to structure the classroom and lab work as well as to 

select the appropriate text-content materials for the 

students' needs and interests. 
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Results for Earth Science Curriculum 
Project (ESCP) Program 

Strengths. — (i) The ESCP program is an interdisciplinary, 

general science program (15b, c)* and emphasizes major 

earth science concepts (5a; 9a.1; 15a? 16d) as well as 

concepts from related science fields (16a-e). 

(2) Specific performance goals (la) and process and 

science skills (5b; 18b-f, j — 1) are provided in student 

lab activity (6e, g, h). 

(3) A combined lab-text type textbook (9a, c) is pro-

vided to guide student activity through the investigative 

activities (9a.3) presented within the text. A bibliography 

(9f) is also included after each chapter of the text 

to help the student in searching for reliable information 

sources (17a.6). 

(4) Supplementary materials (9e) such as field guides 

are provided for students to pursue the special science 

interests (4b) as well as a source for enrichment work 

(4c) for students. 

*Program factor values are indicated in the ESCP 
program Checklist (Appendix C) and summarized in Tables 
XV and XVI, pp. 160-163. 
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(5) The teacher is given the opportunity to structure 

and to select the appropriate text materials for the 

students (3a). 

Limitations.—(1) Teacher involvement in such activities 

as lecturing (6a) and demonstration (6c) is included. 

(2) Use of reading materials (6b; 10a) and reading 

skills (17a.1, 2, 3, 5, 7) are stressed in the ESCP 

program. 

(3) For use as a one-year science-discipline oriented 

course (15c), the ESCP program provides much more conceptual 

material than should properly be developed (16a-f). 

(4) No provision is made for self-pacing materials 

(9d) . 
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TABLE XV 

DESCRIPTION VALUES ASSIGNED FOR EACH ESCP 
PROGRAM FACTOR 

Check-
list 
cate-
gory 

Assigned Factor Description Values 

Emphasized Definitely 
Included 

Generally 
Included 

Not 
Included 

No 
Response 

Objec-
tives 

la 
lc 

lb 

Methods 

2b 
3b 
4a 
5a 
6a 
6b 
6f 
6h 

2c 
3a 
4b 
4 c 
5b 
6c 
6e 
6g 
7b 

2a 
4d 
6d 
7a 
7c 

3c 
3d 
6i 

Mater-
ials 

Content 

Sb 
9a 
9a.1 
9a. 2 
9a. 3 
9c 
9f 
10c 
11a 

15a 
15b 
15c 
16b 
16d 
16 f 

8a 
9e 
lib 
13a 
13b 
14a 
14c 

16 a 
16c 
16e 

12a 9b 
9d 
10a 
10b 
12b 
13c 
14b 

9g 
lOd 
lOe 
11c 
12c 
14 d 

15d 
16g 
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TABLE XV—Continued 

Check- Assigned Factor Description Values 
list 
cate-
gory 

Emphasized Definitely 
Included 

Generally 
Included 

Not 
Included 

No 
Response 

17a.2 17a.1 17b. 1 17a.4 17c. 5 

17a.3 17a.5 17c. 1 17c.4.b 18m 
17b. 2 17a.6 17c. 3 18g 
18b 17a.7 18a 

Skills 18e 17c. 2 18h 
18 j 17c.4.a 18i 
18k 17c.4.c 

18c 
18d 
18f 
181 

Rela-• 
tions to 
Other 
Levels 

19a 
19b 
19c 



162 

TABLE XVI 

DEGREE OF AGREEMENT BETWEEN E3CP PROGRAM 
FACTOR DESCRIPTION VALUES AND 
RECOMMENDED CRITERIA VALUES 

Check-
list 
Cate-
gory 

Described Values Compared with Criteria Values Check-
list 
Cate-
gory 

Agree Generally Agree* Disagree** No 
Criteria 
Value 

Check-
list 
Cate-
gory 

Agree 

Slightly 
Higher 

Slightly 
Lower 

Much 
Higher 

Much 
Lower 

No 
Criteria 
Value 

Objec-
tives 

la lb lc 

Methods 

3a 
4c 
4d 
5a 
6d 
6e 
7a 
7b 

2b 
3b 
6h 
7c 

2a 
4b 
5b 
6g 

4a 
6a 
6b 
6c 
6f 

2c 

Mater-
ials 

9b 
9e 
13c 

8a 
9a. 3 
9c 
13b 

9d 
10b 
14b 

8b 
9a 
9a. 1 
9a.2 

10a 9f 
10c 
11a 
lib 
12a 
12b 
13a 
14 a 
14c 

Content 
15a 
15b 
16b 

16a 
16 e 

15c 16c 
16d 
16f 

*Values separated from the recommended Criteria values 
by no more than one Checklist category. 

**Values separated from the criteria values by at 
least two Checklist categories. 
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TABLE XVI—Continued 

Check- Described Values Compared with Criteria Values 

Cate-
gory 

Agree Generally Agree Disagree No 
Criteria 
Value 

Cate-
gory 

Agree 

Slightly 1 

Higher 
Slightly 
Lower 

Much 
Higher 

Much 
Lower 

No 
Criteria 
Value 

Skills 

17a.3 
17b. 1 
17c.1 
17c.3 
18b 
18c 
18d 
18 j 
18k 

17a.1 
17a.5 
17a.7 
17c. 2 
18f 
181 

17a.4 
17a.6 
18g 
18h 
18i 

17a. 2 
17b. 2 
18e 

18a 17c.4.a 
17c.4.b 
17c.4.c 

Relations 19b 19a 19c 
to Other 
Levels 

Results for the Kuwaiti Geology 
(Earth Science) Program 

Strengths.—(1) The Kuwaiti geology (earth science) 

program also emphasizes major earth science concepts (5a; 

9a.1; 15a; 16d)* as well as concepts from related science 

fields (16a-e). 

(2) Provision for development of certain science 

skills (18b, d, k) is made within the program. 

•Program factor values are indicated in the Kuwaiti 
geology program Checklist (Appendix D), and summarized in 
Tables XVII and XVIII, pp. 165-168. 
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Limitations.—(1) Limited students' lab activities 

(6e, g, h) are provided and less emphasis is placed on 

acquisition of process and science skills (5b; 18c, e, f, 

j, 1). 

(2) No provision for a combined lab-text (9c) is 

made that provides student activity (9a.3). In addition, 

no bibliographies (9f) are provided for related infor-

mation sources (17a.6). 

(3) No provision is made for student pursuit of 

special science interests (4b) or for student enrichment 

work (4c) through supplementary materials (9e). 

(4) Teacher involvement in lecturing (6a) and demon-

stration (6c) is highly stressed. 

(5) Emphasis on use of reading materials (6b; 9a.1; 

10a) and reading skills (17a.1, 3, 5) are included. 

(6) The program is highly structured (3b) and does 

not give the teacher an opportunity to structure or select 

other related materials (3a) or student activity. 
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TABLE XVII 

DESCRIPTION VALUES ASSIGNED FOR EACH KUWAITI GEOLOGY 
PROGRAM FACTOR 

Check-
list 

Assigned Factor Description Values 

cate- Emphasized Definitely Generally Not No 
gory Included Included Included Response 

Objec- lc lb la 
tives 

2c 2b 5b 2a 3c 
3b 6d 3a 3d 
4a 6e 4b 6i 
5a 6h 4c 
6a 7c 4d 

Methods 6b 6g 
6c 7a 
6f 
7b 

8a 14 a 9a.2 8b 9g 
9a 14c 11a 9a. 3 lOd 
9a.1 12a 9b lOe 

Mater- 10c 14b 9c 11c 
ials lib 9d 12c 

13a 9e 14 d 
9f 
10a 
10b 
12b 
13b 
13c 

15a 16a 15b 15d 
Content 15c 16b 16 f 16g 

16d 16c 
16 e 
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TABLE XVII—Continued 

Check-
list 
cate-
gory 

Assigned Factor Description Values 

Emphasized Definitely 
Included 

Generally 
Included 

Not 
Included 

No 
Response 

17a.3 
17b. 1 
17b. 2 
18 b 
lSk 

Skills 

17a.1 
17a.2 
17a.5 
18d 

17c. 1 
17c. 2 
17c. 3 
17c.4.a 
18a 
18c 
18e 
18f 
18h 
18j 
181 

17a.4 
17a.6 
17a.7 
17c.4.b 
17c.4.c 
18g 
18i 

17c.5 
18m 

Relations 
to Other 
Levels 

19a 
19b 

19c 
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TABLE XVIII 

DEGREE OF AGREEMENT BETWEEN KUWAITI GEOLOGY PROGRAM 
FACTOR DESCRIPTION VALUES AND 
RECOMMENDED CRITERIA VALUES 

Check- Described Values Compared with Criteria Values 
list 
Cate-
gory 

Agree Generally Agree* Disagree** No 
Criteria 
Value 

list 
Cate-
gory 

Agree 

Slightly 
Higher 

Slightly 
Lower 

Much 
Higher 

Much 
Lower 

No 
Criteria 
Value 

Objec-
tives 

lb la lc 

2b 3b 4d 4a 2a 2c 
5a 7b 6e 6a 3a 

Methods 6d 7c 6h 6b 4b 
7a 6c 4c 

6f 5b 

6g 

9a.2 8b 8a 9a. 3 9f 
9b 9d 9a 9c 10c 

13c 10b 9a. 1 9e 11a 
14b 13b lOe lib 

Mater- 12a 
ials 12b 

13a 
14a 
14c 

Content 
15a 16a 

16e 
16b 15c 15b 16c 

16d 
16f 

*Values separated from the recommended Criteria 
values by no more than one Checklist category. 

**Values separated from the Criteria values by at 
least two Checklist categories. 
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TABLE XVIII—Continued 

Check-
list 
Cate-
gory 

Described Values Compared I with Criter: ia Values Check-
list 
Cate-
gory 

Agree Generally Agree Disagree No 
Criteria 
Value 

Check-
list 
Cate-
gory 

Agree 
Slightly 
Higher 

Slightly 
Lower 

Much 
Higher 

Much 
Lower 

No 
Criteria 
Value 

Skills 

17a.3 
17c. 1 
17c.2 
17c.3 
18b 
18d 
18e 
18f 
18k 
181 

17a.1 
17a.2 
17a.5 

17a.4 
17a.7 
18c 
18g 
18h 

17b. 1 
17 b. 2 

17a.6 
18a 
18i 
18 j 

17c.4.a 
17c.4.b 
17c.4 .c 

Relations 
to Other 
Levels 

19 b 19a 19c 

Implications for Kuwaiti Geology (Earth Science) Programs 

The following implications for the Kuwaiti geology 

(earth science) program are drawn on the basis of the 

differences in the characteristics of the ESCP and the 

Kuwaiti geology programs. 

(1) Much student lab activity should be introduced 

in the Kuwaiti geology program with a special emphasis 

on science process and skills as well as performance goals, 

(2) Provision for student pursuit of special science 

interests through optional investigative activities should 
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also be made in the program. The inclusion of related 

supplementary materials and student enrichment work in 

the program is also necessary for achieving this goal. 

(3) The students' textbook must be a combined lab-

text type text that provides activities for students and 

reduces the students' dependence on teacher presentation 

for information. Bibliographies should also be provided 

within the text in order to help students discover related 

reliable information sources. 

(4) Teacher's guides should be less structured and 

provision of opportunity for teachers to select and 

organize related materials and student activity must be 

stressed in the program. 

Results for Harvard Project Physics 
Program (HPP) 

Strengths.—(1) The HPP program is a general physics 

course (19c)* and emphasizes major concepts of physics 

(5a; 9a.1; 15a? 16b) as well as performance and general 

goals (la, b) of physics instruction. 

*Program factor values are indicated in the HPP 
program Checklist (Appendix C) and summarized in Tables 
XIX and XX, pp.172-175 . 
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(2) Provision for science process (5b) and skills 

(18b, c—1) as well as mathematical skills (17c.1-4.c) is 

made. 

(3) Extensive supplementary reading materials (9e) 

and enrichment work materials (4c) are provided for stu-

dents to pursue special science interests (4b) through 

independent, self-directed study (6d, 7a); self-pacing 

materials (9d), and lab activities (6e, g, h? 9a.3). 

(4) Extensive audiovisual aids such as instructional 

sound films (14a) and film loops (14b), and pictures, 

models, and diagrams (14c) are provided. Students 

can use such materials for supplementary information as 

needed (13b). 

(5) Several instructional approaches are utilized 

in teaching the HPP course (2a, b, c). Provision for 

variation in learning rate is also made (4d). 

(6) The HPP program utilizes a story-line approach 

in organizing the content of the course, placing much 

emphasis on scientists' work and experiments as well as 

related historical information (9a.2; 16f). Bibliographies 

(reading references) are included in the text (9f) for 

helping the student to find related information sources 

(17a.6). 



171 

(7) The teacher's role in structuring, selecting, and 

organizing the appropriate course-content materials for the 

students is highly emphasized (3a). 

Limitations.—(1) The HPP program is essentially a 

separate science-discipline oriented course (15c). 

(2) Extensive use of reading materials (6b; 9a, d, e, f; 

10a) and reading skills (17a.1, 3, 5, 6, 7) are necessary, 

an approach which is not recommended for science education 

at the secondary school level. 

(3) Teacher involvement in presenting and demonstrating 

information (6a, c) is also not recommended by the liter-

ature on science education. 

(4) Provision for a combined lab-text type text is 

not made; instead, students' study guides are provided, 

which is also not recommended by the literature (9b,c). 
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TABLE XIX 

DESCRIPTION VALUES ASSIGNED FOR EACH HPP 
PHYSICS PROGRAM FACTOR 

Check-
list 
Cate-

Assigned Factor Description Values Check-
list 
Cate- Emphasized Definitely Generally Not No 

gory Included Included Included Response 

Objec- la lb 
tives lc 

3b 2a 7c 3c 
4a 2b 3d 
4b 2c 6i 
4c 3a 

Methods 5a 
6b 
6h 

4d 
5b 
6a 
6c 
6d 
6e 
6f 
6g 
7a 
7b 

8a 9a. 3 9c 9g 
Sb 9d 10a lOd 
9a 9f 10b lOe 
9a. 1 lib 12b 11c 
9a.2 12a 13c 12c 

Mater- 9b 13a 
ials 9e 

10c 
11a 
13b 
14 a 
14b 

14 c 
14d 

15a 15b 16 a 15d 

Content 
15c 
16b 
16f 

16c 
16e 
16g 

16d 
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TABLE XIX--Continued 

Check-
list 

Assigned Factor Description Values 

Cate- Emphasized Definitely(Generally Not No 

gory Included Included Included Response 

17a.3 17a.1 18a 17a.4 17c. 5 
17a.5 17a.2 18m 
17a.7 17a.6 
17c. 3 17b. 1 
17c.4.a 17b. 2 
18b 17c. 1 
18c 17c. 2 

Skills 18 j 17c.4.b 
18k 17c.4.c 

18d 
18e 
18f 
18g 
18h 
18i 
181. 

Relations 19c 19a 
to Other 19b 
Levels 
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TABLE XX 

DEGREE OF AGREEMENT BETWEEN HPP PHYSICS PROGRAM 
FACTOR DESCRIPTION VALUES AND 
RECOMMENDED CRITERIA VALUES 

Check-
list 
Cate-
gory 

Described Values Compared with Criteria Values Check-
list 
Cate-
gory 

Agree Generally Agree* Disagree** No 

Check-
list 
Cate-
gory 

Slightly Slightly Much Much Criteria 

Check-
list 
Cate-
gory 

Higher Lower Higher Lower Value 
Objec- la lc 
tives lb 

2a 3b 5b 4a 2c 
2b 4c 6g 6a 
3a 4d 6b 
4 b 6d 6c 

Methods 5a 
6e 
7b 
7c 

6f 
6h 
7a 

9a. 3 9d 10b 8a 9c 9f 
13c 9e 8b 

9a 
9a. 1 

10a 10c 
11a 
lib 

Mater- 9a.2 12a 
ials 9b 

13b 
14b 

12b 
13a 
14a 
14c 
14 d 

15a 16e 15b 15c 16c 

Content 
16b 16a 16d 

16 f 
16g 

*Values separated from the recommended Criteria values 
by no more than one Checklist category. 

**Values separated from the Criteria values by at least 
two Checklist categories. 
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TABLE XX—Continued 

Check-
list 
Cate-
gory 

Described Values Compared with Criteria Values 

Agree Generally Agree 
Slightly 
Higher 

Slightly 
Lower 

Disagree 
Much 
Higher 

Much 
Lower 

No 
Criteria 
Va lue 

Skills 

17a.3 
18b 
led 
18h 
IBi 
18 j 
18k 

17a. 1 
17a. 2 
17b. 1 
17 b. 2 
17c. 1 
17c. 2 
18c 
18e 
18f 
18g 
181 

17a. 4 
17a.6 

17a.5 
17a.7 
17c. 3 

18a 17c.4.a 
17c.4.b 
17c.4 .c 

Relations 
to Other 
Levels 

19b 
19c 

19a 

Results for the Kuwaiti Physics Program 

Strengths.—(1) The Kuwaiti physics program also 

stresses the development of major physical concepts 

(5a; 9a.1; 15a; 16b)* and science process and skills 

(5b; 18b-h, j-1) as well as mathematical skills (17c.1-5). 

(2) Provision for student lab activity (6h) for direct, 

firsthand experiences (6e) is made. 

(3) Provision for student exposure to scientists' work and 

experiments is also made in the Kuwaiti physics program (9a.2), 

•Program factor values are indicated in the Kuwaiti 
physics program Checklist (Appendix D) and summarized in 
Tables XXI and XXII, pp. 177̂ -180. 
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Limitations.—(1) In spite of the emphasis on student 

involvement in lab activities, all these activities are of 

an illustrative and confirmatory, rather than discovery, 

problem-solving nature (6g). 

(2) No provisions are made for student pursuit of 

special science interests (4b) through independent, 

self-directed activities (6d, 7a) or other enrichment 

work (4c). 

(3) There are no supplementary reading materials 

(9e) and self-pacing materials (9d) in the Kuwaiti physics 

program for students1 additional information sources and 

meeting variations in student learning rate (4d). 

(4) Very limited bibliographies (9f) and audiovisual 

aids (14a, b) are provided for related information sources 

(17a.6) . 

(5) The Kuwaiti physics program is also a science-

discipline oriented program (15c) and makes extensive use 

of reading materials (6b; 9a; 10a) and reading skills 

(17a.1, 3, 7). Neither of these approaches is recommended 

in science education on the secondary school level. 

(6) Teacher involvement is highly stressed (6a, c) in 

the program, but teachers are not given the opportunity 
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TABLE XXI 

DESCRIPTION VALUES ASSIGNED FOR EACH KUWAITI PHYSICS 
PROGRAM FACTOR 

Check-
list 

Assigned Factor Description Values 

Cate- Emphasized Definitely Generally Not No 

gory Included Included Included Response 

Obj ec- lc lb la 
tives 

2c 5b 2b 2a 3c 
3b 6e 3a 3d 
4a 6f 4b 6i 

Methods 5a 6h 4c 
6a 7c 4d 
6b 6d 
6c 6g 
7b 7a 

8a 9a.2 9f 8b 9g 
9a 10c 13c 9a. 3 lOd 
9a. 1 lib 14 a 9c lOe 

Mater- 9b 14 c 9d 11c 
ials 11a 9e 12c 

12b 10a 14d 
13a 10b 

12a 
13b 
14b 

15a 16c 15b I5d 

Content 15c 16e 16a 
16b 16 f 16d 

16g 
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TABLE XXI—Continued 

Check- Assigned Factor Description Values 
list 
Cate- Emphasized Definitely Generally Not No 

gory Included Included Included Response 

17a.3 17a.1 17a.6 17a.4 18m 
17a.5 17a.2 18a 
17a.7 17b. 1 18i 
17c.4.a 17b. 2 
18b 17c.1 
18c 17c. 2 
18k 17c. 3 

Skills 17c.4.b 
17c.4.c 
17c.5 
lSd 
lSe 
18f 
18g 
18h 
18 j 
181 

Rela- 19a 19c 
tions 19b 
to Oth-
er Levels 
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TABLE XXII 

DEGREE OF AGREEMENT BETWEEN KUWAITI PHYSICS PROGRAM 
FACTOR DESCRIPTION VALUES AND 
RECOMMENDED CRITERIA VALUES 

Check- Described Values Compared with Criteria Values 
list 
Cate-
gory 

Agree Generally Agree* Disagree** No 
Criteria 
Value 

list 
Cate-
gory 

Agree 
Slightly 
Higher 

Slightly 
Lower 

Much 
Higher 

Much 
Lower 

No 
Criteria 
Value 

Objec-
tives 

lb la lc 

5a 3b 2b 4a 2a 2c 

Methods 6e 6f 4d 6a 3a 
6h 7b 5b 6b 4b 

6d 6c 4c 
7a 7c 6g 

9a.2 6b 8a 9a. 3 9f 
13c 9d 9a 9c 10c 

10b 9a. 1 9e 11a 
Materials 13b 9b 10a lib 

14b 12a 
12b 
13a 
14 a 
14 c 

Content 

15a 
16b 

16e 16a 15c 15b 16c 
16d 
16 f 
16g 

*Values separated from the recommended Criteria values 
by no more than one Checklist category. 

**Values separated from the Criteria values by at least 
two Checklist categories. 
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TABLE XXII—Continued 

Check-
list 
Cate-
gory 

Described Values Compared with Criteria Values 

Agree Generally Agree 
Slightly 
Higher 

Slightly 
Lower 

Disagree 
Much 
Higher 

Much 
Lower 

NO 
Criteria 
Value 

Skills 

17a.3 
18b 
18d 
18h 
18k 

17a.1 
17a.2 
17b. 1 
17b. 2 
17c. 1 
17c.2 
17c. 3 
18c 
18e 
18f 
18g 
181 

17a.4 
18i 
18 j 

17a.5 
17a.7 

17a.6 
18a 

17c.4.a 
17c.4.b 
17c.4. c 
17c.5 

Relations 
to Other 
Levels 

19b 19a 19c 

to structure or select (3a) the appropriate course-

content materials or activities for the students. 

(7) The textbook does not provide student activity 

(9a.3) and it is not a combined lab-text type textbook (9c); 

this is not recommended by the literature on secondary 

school science education. 

Implications for the Kuwaiti Physics Program 

The following implications for the Kuwaiti physics 

program are based primarily on the differences in the 

characteristics of the KPP physics and Kuwaiti physics programs, 
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(1) Student activity of a discovery, problem-solving 

nature should be included within the program. Also, 

additional student independent, self-directed activities 

should be introduced in the physics program in order to 

give students the opportunity to pursue special science 

interests. 

(2) Enrichment materials and activities should be 

offered in the program for meeting variations in student 

learning rates. This can be done by providing supple-

mentary reading materials and optional investigative 

activities as well as self-pacing materials. More infor-

mation sources (bibliographies) should be added in the 

phys ic s textbooks. 

(3) Teacher involvement in presenting and demonstrating 

must be reduced and student involvement must be increased. 

For this purpose, a combined lab-text type of textbook 

should be provided that includes student activity and 

reduces student dependence on the teacher for presenting 

information. 

(4) Teachers must be provided with more opportunity to 

structure and organize student classwork and lab activities 

as well as to select the appropriate text materials for the 

students. 
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Composite Evaluation of American and Kuwaiti Science 
Curricular Programs for Secondary School: 

Findings and Implications 

The four American (NSF-sponsored) science curricular 

programs and the four Kuwaiti science curricular programs 

in this study, when considered as two groups, display 

more realistic differences in the characteristics of the 

science programs of the two countries. The following 

discussion reports the major findings of the composite 

programs and the implications of the results for the 

improvement of Kuwaiti science programs 

Results for Composite Evaluation of American 
(NSF-Sponsored) Science Curricular 

Programs 

Strengths.—(1) The American (NSF-sponsored) programs 

primarily provide science education as part of general 

education, independent of other school levels (19c).* 

Programs also stress conceptual development rather than 

memorization of facts (5a; 9a.1? 15a) as well as specific 

behavioral and general goals of the science discipline 

(la, b). 

•Composite factor values are indicated in the Composite 
Checklist in Appendix C, and summarized in Tables XXIII 
and XXIV, pp. 183-186. 
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TABLE XXIII 

COMPOSITE FACTOR DESCRIPTION VALUES DETERMINED 
BY COMBINING FACTOR VALUES FROM ALL 

AMERICAN SCIENCE PROGRAMS 

Check-
list 
cate-
gory 

Composite Factor Description Values Check-
list 
cate-
gory 

Emphasized Definitely 
Included 

Generally 
Included 

Not 
Included 

No 
Response 

Objec-
tives 

la 
1c 

lb 

Methods 

3b 
4a 
5 a 
5b 
6b 
6e 
6 f 

6g 
6h 
7b 

2a 
2b 
2c 
3a 
4 b 
4c 
4d 
6a 
6c 
6d 
7a 

7c 3c 
3d 
6i 

Materials 

8b 
9a 
9a.1 
9a. 2 
9a. 3 

10c 
11a 
14 a 

8a 
9b 
9c 
9e 
9f 
lib 
12a 
13a 
13b 
14b 
14c 

9d 
10b 
14d 

10a 
12 b 
13c 

9g 
lOd 
lOe 
11c 
12c 

Content 

15a 
15c 
16b 
16 f 

15b 
16 a 
16c 

16d 
16e 
16g 

15d 
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TABLE XXIII—Continued 

Check-
list 
Cate-
gory 

Composite Factor Description Values 

Emphasized Definitely 
Included 

Generally 
Included 

Not 
Included 

No 
Response 

Skills 

17a.3 
17a.5 
17a.7 
17b. 2 
18b 
18c 
18e 
18 f 
18 j 
18k 

17a.1 
17a.2 
17a.6 
17c. 1 
17c. 2 
17c. 3 
17c.4.a 
17c.4.c 
16d 
18g 
18h 
18i 
181 

17b. 1 
17c.4.b 
17c. 5 
18a 

17a.4 18m 

Relations 
to Other 
Levels 

19c 19a 
19b 
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TABLE XXIV 

DEGREE OF AGREEMENT BETWEEN COMPOSITE FACTOR 
DESCRIPTION VALUES OF AMERICAN SCIENCE 

PROGRAMS AND RECOMMENDED CRITERIA 
VALUES 

Check-
Described Values Compared with Criteria Values 

Cate- Agree Generally Agree* Disagree** No 
gory Slightly Slightly Much Much Criteria 

Hiqher Lower Hiqher Lower Value 

Objec- la lc 
tives lb 

2a 3b 4b 4a 2c 
2b 4d 6a 
3a 6d 6b 

Methods 4c 6e 6c 
5a 6h 6f 
5b 7a 
6g 7b 
7c 
9c 8a 8b 10a 9f 
9d 9a. 3 9a 10c 
9e 13b 9a. 1 11a 
10b 14 b 9a. 2 lib 

Materials 13c 9b 12a 
12b 
13a 
14 a 
14 c 
14d 

15a 16a 15b 15c 16c 

Content 16b 16d 
16e 16 f 

16g 

*Values separated by no more than one Checklist category, 

**Values separated by at least two Checklist categories. 
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TABLE XXIV—Continued 

Check-
list 
Cate-
gory 

Described Values Compared with Criteria Values Check-
list 
Cate-
gory 

Agree Generally Agree Disagree No 

Check-
list 
Cate-
gory Slightly 

Higher 
Slightly 
Lower 

Much 
Higher 

Much 
Lower 

Criteria 
Value 

Skills 

17a.3 
17b. 1 
18b 
18d 
18h 
ISi 
18 j 
18k 

17a.1 
17a.2 
17c.1 
17c. 2 
17c.3 
18c 
lSg 
181 

17a.4 
17a.6 

17a.5 
17a.7 
17b. 2 
18e 
18f 

18a 17c.4.a 
17c.4.b 
17c.4.c 
17c. 5 

Relations 
to Other 
Levels 

19b 
19c 

19a 

(2) Many opportunities for direct, firsthand experiences 

(6e) of a discovery, problem-solving nature (6g) are 

provided in students' lab activities (6h). Provisions 

for student independent, research-type studies (6d) and 

student self-directed projects (7a) are also made. Pro-

visions for student pursuit of special science interests 

(4b) and variations in student learning rate (4d) are 

also included in American science programs. 

(3) Emphasis is placed on science processes (5b) and 

skills (18a-l) as well as on mathematical skills (17c.1-4.a, 

4.c) . 
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(4) Provision for supplementary reading materials (9e) 

for remedial and enrichment work (4c) are made. Other 

instructional materials such as films, filmstrips (14a); 

single—concept film loops; pictures, models, and diagrams 

(14c) are also provided in these programs. 

(5) Textbooks emphasize scientists' experiments and 

historical information on major scientific discoveries 

and events (9a.2; 16f). The texts also provide activities 

for students (9a.3) and bibliographies (9f) for related 

information sources (17a.6). Combined lab-text textbooks 

are provided for two of these programs (BSCS biology and 

E3CP) (9c). 

(6) Teachers are given the opportunity to select 

the appropriate text materials and suitable lab activities 

for their classes from the various materials provided by 

the programs (3a; 8a). 

Limitations.—(1) All American (NSF-sponsored) are 

science-discipline oriented programs (15c)--an approach 

which is not recommended in science education for the 

secondary school level. 

(2) Extensive use of reading materials (6b; 9a; 10a) 

is included in these programs, which is also not recommended 
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by the literature on secondary school science educa-

tion . 

(3) Teacher involvement in presenting information 

(6a) and demonstrative activities (6c) is included in the 

programs. 

Results for Composite Evaluation of Kuwaiti 
Science Curricular Programs 

Strengths.—(1) The Kuwaiti science curricular programs 

also emphasize the conceptual development (5a; 9a.1; 15a)* 

and general goals (lb) of science disciplines. 

(2) The programs also stress the science process (5b) 

and skills (18b-h, j-1) as well as the mathematical 

skills (17c.l-4a). 

(3) Direct, firsthand experiences (6e) and student lab 

activities (6h) are provided. Small group instruction (2b) 

and discussion groups (6f) are also included in these programs, 

(4) Provision for audiovisual aids such as sound film 

(14a) and pictures, models, and diagrams (14c) is also 

made. 

*Composite factor values are indicated in the Composite 
Checklist in Appendix D, and summarized in Tables XXV and 
XXVI, pp. 189-192. 



TABLE XXV 

COMPOSITE FACTOR DESCRIPTION VALUES DETERMINED 
BY COMBINING FACTOR VALUES FROM ALL 

KUWAITI SCIENCE PROGRAMS 
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Check- Composite Factor Description Values 

list Emphasized Definitely Generally Not No 
Cate- Included Included Included Response 
gory 

Objec- lc lb la 
tives 

2c 2b 2a 3c 

3b 5b 3a 3d 

Methods 4a 6e 4b 6i 
5a 6h 4c 
6a 7c 4d 
6b 6d 
6c 6 9 
6f 7a 
7b 

Sa 9a. 2 13c 8b 9g 
9a 9b 14b 9a.3 lOd 
9a.1 lib 9c lOe 

Materials 10c 12b 9d 11c 
11a 14 a 9e 12c 
13a 14c 9f 14 d 

10a 
10b 
12a 
13b 

15a 16 a 16d 15b 15d 
Content 15c 16b 16e 16g 

16c 
16 f 
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TABLE XXV—Continued 

Check-
list 
Cate-
gory 

Composite Factor Description Values Check-
list 
Cate-
gory 

Emphasized Definitely Generally Not No 

Check-
list 
Cate-
gory Included Included Included Response 

17a.3 17a.1 17c.4 .b 17a.4 18m 

17a.5 17a.2 17c.4.c 17a.6 
17 b. 2 17a.7 17c.5 
18b 17b. 1 18a 
18k 17c. 1 

17c.2 
18i 

Skills 17c.3 
17c.4.a 
18c 
lSd 
18e 
18f 
ISg 
18h 
18i 
181 

Rela- 19b 19a 19c 
tions 
to Oth-
er Levels 
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TABLE XXVI 

DEGREE OF AGREEMENT BETWEEN COMPOSITE FACTOR 
DESCRIPTION VALUES OF KUWAITI SCIENCE 

PROGRAMS AND RECOMMENDED CRITERIA 
VALUES 

Described Values Compared with Criteria Values 
Checklist 
Category 

Agree Generally Agree* Disag: tree** No 
Criteria 
Value 

Checklist 
Category 

Agree 

Slightly 
Higher 

Slightly 
Lower 

Much 
Higher 

Much 
Lower 

No 
Criteria 
Value 

Obj ectives lb la lc 

Methods 

2b 
5a 
6e 
6h 

3b 
7b 

4d 
5b 
6d 
7a 

4a 
6a 
6b 
6c 
6f 
7c 

2a 
3a 
4b 
4c 
6g 

2c 

Materials 

14b 9a.2 
13c 

8b 
9d 
10b 
13b 

Ba 
9a 
9a. 1 
9b 

9a. 3 
9c 
9e 
10a 

9f 
10c 
11a 
lib 
12a 
12b 
13a 
14 a 
14 c 

Content 
15a 
16e 

16 a 16 b 15c 15b 16c 
16d 
16 f 

*Values separated by no more than one Checklist category. 

**Values separated by at least two Checklist categories. 
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TABLE XXVI—Continued 

Checklist 
Category 

Agree 

Described Values Compared with Criteria Values 

Generally Agree 
Slightly 
Higher 

Slightly 
Lower 

Disagree 
Much 
Higher 

Much 
Lower 

No 
Criteria 
Value 

Skills 

17a.3 
18b 
18c 
18d 
18h 
18k 

17a.1 
17a.2 
17a.7 
17b. 1 
17c. 1 
17c.2 
17c.3 
18e 
18f 
18g 
181 

17a. 4 
18i 
18j 

17a.5 
17b. 2 

17a.6 
18a 

17c.4.a 
17c.4.b 
17c.4.c 
17c.5 

Relations 
to Other 
Levels 

19a 
19b 

19c 

(5) Scientists' work and famous science discoveries 

and events are included within the programs (9a.2, 15f). 

Limitations.—(1) Like the American science programs, 

the Kuwaiti programs are also science-discipline oriented 

(15c), and use of reading materials is also emphasized 

(6b; 9a; 10a). In addition, teacher presentation of in-

formation (6a) and demonstration of activities (6c) are 

highly emphasized. 
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(2) Although the Kuwaiti science programs stress the 

development of science skills through student lab activities, 

the instructional objectives are rarely stated as per-

formance (behavioral) objectives (la), and no provision 

for discovery, problem-solving student activities (6e) is 

made; rather, the emphasis is largely on illustrative and 

confirmatory nature activities. Whole class instruction 

(2c) and highly structured student lab activity (7b, c) 

are also stressed in these programs. 

(3) No provisions for student pursuit of special science 

interests (4b); for remedial and enrichment work (4c); or 

for variation in student learning rates (4d) are made. 

Also, no provisions for student independent study (6d) and 

self-directed (open-ended) activities (7a) are made. 

(4) No provision for combined lab-text type textbooks 

(9c) that provide student activity (9a.3) is made. Bib-

liographies (9f) of reliable information sources (17a.5) 

are not included (except for a limited mention of science 

references in physics textbooks) in Kuwaiti science 

programs. Nor is any provision made for related supplementary 

reading materials (9e); the emphasis is largely on the 

textbooks (9a) and student lab manuals (9b), an approach 
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approach which is not recommended by the literature on 

secondary school science education. 

(5) Although the teacher's role is highly stressed 

(6a, c; 8a) in guiding student class and lab work, no 

opportunity is made for teachers to structure or to select 

(3a) the appropriate course content material and suitable 

student activities for their classes. 

Implications for Kuwaiti Science Curricula 
Programs 

The following implications for improving the Kuwaiti 

science curricular programs are drawn on the basis of the 

major differences in the characteristics of the American 

(NSF-sponsored) science curricular programs (strengths 

of the NSF programs) and the Kuwaiti science curricular 

programs (limitations of Kuwaiti programs). 

Objectives.—Performance (behavioral) objectives 

should be specifically stated in Kuwaiti science programs 

in terms clearly defining the science concepts and skills 

that students are expected to master. General outcomes 

also should be clearly stated. 

Methods.—Provisions must be made for students to 

pursue special science interests. A discovery, problem-
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solving approach must be included in student lab activities. 

In addition, independent study projects should be sug-

gested as part of the programs. Whole class (large 

group) instruction should be reduced and individual instruc-

tion, particularly in lab activities, must be introduced 

and stressed. Provisions for remedial and enrichment 

student work and variation in student learning rate should 

be included in the programs. Teacher involvement in 

lecturing and demonstration should be reduced and student 

participation must be increased in all science programs. 

Materials.—Combined lab-text type textbooks that pro-

vide student activity should be offered in Kuwaiti programs. 

Provision for related supplementary reading materials 

aid self-pacing (programmed) materials must be made in the 

programs. Such materials would be particularly useful 

for reducing student dependence on teacher presentation of 

information and increasing student self-directed study 

and activity. Bibliographies of related information sources 

must also be included in the science textbooks. Provision 

for the teacher's structuring and selecting appropriate 

text materials and student activities must be made? that is, 

less structured, more flexible teacher's guides should be 
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offered that would provide this opportunity for teacher's 

independence in organizing class and lab activities. 

Skills.—Science skills such as judging, inferring, 

and predicting; making operational definitions? formulating 

and verifying hypotheses; and controlling and manipulating 

variables should be given greater emphasis in the Kuwaiti 

science programs. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This chapter presents a summary of the study and cer-

tain conclusions drawn froir, it. Recommendations for re-

vising and improving the Kuwaiti science curricular programs 

are also presented. 

Summary of the Study 

The purpose of the study was to describe and evaluate 

selected characteristics of the National Science Foundation 

(NSF) sponsored science curricular programs (American pro-

grams) designed for use at the secondary school level, and 

to determine some curricular and instructional implications 

for improving Kuwaiti secondary school science programs. 

The study was designed to include a description and an 

evaluation of selected characteristics of four NSF-sponsored 

science programs, namely, Biological Sciences Curriculum 

Study (BSCS), Chemical Education Materials Study (CEEM 

Study), Earth Science Curriculum Project (ESCP), and 

Harvard Project Physics (EPP). The study also described 

and evaluated selected characteristics of all new Kuwaiti 
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secondary school science curricula (grouped as four 

major science programs) of biology, chemistry, geology 

(earth science), and physics designed for use in the 

various secondary school grade levels. 

A review of related literature on the selected NSF-

sponsored science programs for the study presented back-

ground information for the development of each of those 

programs, the instructional materials developed for each 

program, and related research results and individual, non-

research responses tc the effectiveness and quality of 

these materials for the NSF-sponsorea science programs. 

A review of related literature on the Kuwaiti science 

education programs for secondary school level presented 

information about the recent developments in Kuwaiti 

secondary school science education, the existing condi-

tion of science education in Kuwaiti secondary schools, a 

description of the newly developed science curricula mater-

ials, and the available research studies related to these 

new curricula. 

In order to describe and evaluate the characteristics 

of the science programs of both countries in an objective 

and systematic way, Zorn1s (1) Criteria were used in this 
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study to describe and evaluate, both individually and 

collectively, the characteristics of both American and 

Kuwaiti science programs. 

The results of the composite evaluation of both the 

American and Kuwaiti secondary school science programs 

revealed that the American (NSF-sponsored) science programs 

excelled over the Kuwaiti science programs in such charac-

teristics as emphasis on active student involvement in 

discovery; problem-solving oriented lab activities; pro-

vision for student pursuit of special science interests 

through independent, self-directed activities; provision 

of extensive related supplementary reading materials and 

audio-visual aids and materials; inclusion of related in-

formation sources (bibliographies) in student textbooks; 

provisions for remedial and enrichment work and variations 

in student learning rate; emphasis placed on specifically-

stated performance objectives and skills to be mastered 

by the students; and provision of opportunity for teacher 

involvement in structuring and selecting the appropriate 

text content material and student lab activities for the 

class. The results also showed that the Kuwaiti secondary 

school science programs were similar to American science 
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programs in such characteristics as emphasis on the 

development of a few major concepts; provision for direct, 

firsthand experiences through the students' lab activities; 

emphasis on the development of science processes and skills; 

and utilization of audiovisual aids and materials in 

science instruction. 

Certain implications were drawn, both individually 

and collectively, for improving Kuwaiti science programs; 

these were primarily based upon the strengths of American 

science programs and the limitations present in Kuwaiti 

secondary school science programs. 

Conclusions 

The following conclusions are drawn from the major 

results of the study and the surveyed literature on both 

American (NSF-sponsored) and Kuwaiti secondary school 

science programs: 

1. Kuwaiti secondary school science programs appeared 

to be similar to the American (NSF-sponsored) science pro-

grams in such characteristics as placing emphasis on the 

development of scientific concepts and skills; provision 

of direct, firsthand experiences through student involvement 

in lab activities; presence of consistency and coordination 
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among the different topic areas of textbooks, and provision 

of teacher's guides and student's lab manuals. 

2. Kuwaiti science programs differed from the American 

science programs in many other significant characteristics. 

Kuwaiti programs place emphasis on confirmatory and illus-

trative types of student lab activities rather than on 

discovery, problem-solving oriented activities. Inquiry 

process skills and science skills such as hypothesis formu-

lation, planning and designing real experiments, and 

drawing genuine conclusions and generalizations from such 

self-directed, scientific activities are not included in 

the Kuwaiti programs, whereas they are stressed in the 

American programs. 

3. The American science programs stressed the integration 

of student lab activities with the contents of the textbooks; 

that is, the programs were so designed that students' 

understanding and progress in the study of successive 

topics of the text would be dependent upon and conditioned by 

his conduct of experiments related to the text and to his 

understanding of the conclusions reached in these experi-

ments. Such integration was absent in Kuwaiti science 

programs. 
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4. The American science programs have made sufficient 

provisions for student pursuit of special science interests 

and for variation in student learning rate by offering 

several independent, research-type studies and student 

self-directed activities (open-ended projects). For such 

purpose, extensive supplementary reading materials, self-

pacing materials, related information sources (textbook 

bibliographies), and other enrichment materials and ac-

tivities were provided in the programs. Provision for 

developing student inquiry skills and experiences for such 

independent activities also is made through presentation 

of inquiry films, inquiry slides series, and other audio-

visual materials and aids. All these provisions were not 

made in Kuwaiti science programs. 

5. Although the American programs, like Kuwaiti pro-

grams, stressed teacher involvement in certain class and 

lab activities, the programs also gave teachers the oppor-

tunity to structure and select appropriate materials and 

student activities from the program for their classes . Such 

an opportunity was not given to the Kuwaiti teachers. 

6. Each American program provided a series of tests 

for evaluating the students' achievement from the course 

materials studied and for evaluating their mastery of 
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higher cognitive abilities and skills provided in the 

course. Such tests were not provided for Kuwaiti programs; 

rather, sets of end-cf-chapter questions are presented 

which emphasized student "remembering" of specific concepts, 

facts, terminologies, and studied scientific phenomena. 

7. The American programs also emphasized specifically-

stated performance objectives and skills expected to be 

mastered by the students as well as the general goals of 

the science-discipline instruction. Only the general goals 

were stressed in Kuwaiti science programs. 

8. All American (NSF-sponsored) science programs 

proceeded in several testing phases {testing, revising, 

testing processes) for several years before they were 

implemented in all secondary schools (or released commer-

cially) , and students' feedback and opinions about the new 

programs were included in the evaluation processes. Such 

evaluation procedures and utilization of students' feedback 

in the curriculum evaluation processes have been completely 

ignored in the preparation of new Kuwaiti science programs. 
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Recommendations of the Study 

Based on the previously reached conclusions, the 

following recommendations for future revision and improve-

ment. of Kuwaiti secondary school science programs are made: 

1. Objectives of Kuwaiti secondary school science 

programs should be specifically stated in terms clearly 

defining the concepts and science skills that students 

are expected to master. These objectives and general 

learning outcomes also should be clearly included within 

teacher's guides. 

2. Inquiry-oriented activities and skills should be 

introduced in student lab activity programs; in addition, 

scientific activities and skills such as hypothesis formu-

lation, planning for real experiments, drawing genuine 

conclusions and generalizations should be added to the 

present student lab activities. 

3. Provisions must be made for students to pursue 

special science interests. For this purpose, independent, 

research-type studies and self-directed projects should be 

suggested as part of the program's requirements. 

4. Provision for supplementary information sources 

related to the topic areas of the programs must be provided 
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in all Kuwaiti science programs. Supplementary reading 

materials should be prepared and bibliographies for 

suggested readings must be included in each science text-

book. 

5. Student lab activities should be thoroughly-

integrated with the Textbook material. This could be 

done by providing a combined lab-text type textbook which 

would introduce the student both to lab activities and also 

related textual information. 

6. Less structured teacher's guides must be provided 

and more flexibility and opportunity must be given to 

teachers for structuring and selecting the material and 

lab activities appropriate for their classes. Teacher in-

volvement in presenting information must be reduced and 

student participation in both class and lab work must be 

stressed. 

7. Provision for evaluative tests that emphasize both 

student achievement and progress in acquisition of higher 

cognitive skills and abilities, as well as scientific processes 

and skills, must be stressed. Such emphasis should also be 

placed on the textbook questions. 

8. Future science programs should be tested before their 

large-scale implementation in all Kuwaiti secondary schools. 
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This could be done through establishing experimental 

schools (or selecting a few secondary schools) for evaluation 

purposes. Students' feedback must be taken into consider-

ation, in addition tc the opinions of teachers, science 

supervisors, and school principals, in such evaluation 

programs. 
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ZORN'S CRITERIA* 

Zorn developed two evaluative instruments for studying 

and evaluating seven junior high school science curricular 

programs. These instruments were defined as The Statement 

of Criteria and The Checklist Instrument. 

I. The Statement of Criteria: 

It is a specific listing of factors to be considered 

in examining a high school science program, and the de-

gree to which each factor is recommended for inclusion 

in a high school program. The list of factors was de-

rived from the literature on high school science educa-

tion by condensing the collected information into in-

dividual statements. These individual statements were 

classified into six areas pertaining to the high 

school science curriculum: Objectives (methods of 

stating). Methods, Materials, Content, Skills, and 

Relation to Other School Levels. For determining the 

degree to which each factor was recommended for inclusion 

in a high school science program, the investigator made 

*£orn, F.J., "Seven Junior High School Science Curricular 
Programs: A Critique," unpublished doctoral dissertation, 
University of Pennsylvania, 1S70. 
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the judgments directly from the literature sources by 

reviewing the complete statements from which each factor 

was derived. Four categories were devised by the in-

vestigator to standardize the judgment: Emphasized 

(++)—factor clearly recommended by at least five liter-

ature sources (five references were the mean number of 

Definitely Included references); Definitely Included 

(+)--factor clearly recommended by the literature sources; 

Generally Included (+)—factor merely mentioned or im-

plied in the literature sources; Not Included (-)—factor 

not recommended by the literature source. Thus, the 

list of factors and the recommended degree of inclusion 

for each factor (recommended criteria value) were de-

fined as the Statement of the Criteria. 

II. The Checklist Instrument 

a. Definition 

It is a device suitable for measuring the degree 

to which each program meets the values recommended 

for each criteria factor. Specifically, it was 

developed to evaluate the curricular programs in 

terms of the statement of criteria (see Appendix B). 

It is characterized by the following features: 
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(1) A listing of factors to be considered 
in examining high school science programs; 
(2) A simplified procedure for describing 
the degree to which each factor was in-
cluded in the program? (3) A means of eval-
uating the program in terms of the State-
ment of Criteria by comparing the described 
factor values with the recommended criteria 
values; (4) Space for remarks and notations 
(Zorn, p. 70). 

Although the Checklist Instrument provides a 

means of describing the programs, it does not provide 

a means of evaluating the program in terms of the 

Statement of Criteria. For this reason, Zorn devised 

the "Profile Chart" to provide space for indicating 

the described factor values for the program, and 

also including the recommended criteria values (marked 

with # sign)for each factor {see Appendix B)r in 

this way, each described factor value can be compared 

with its corresponding recommended criteria value. 

In addition, the Profile Chart can be used, as Zorn 

says, without biasing the examiner's judgment as 

would be the case if recommended Criteria Values were 

indicated on the main portion of the Checklist Instru-

ment used for determining factor description values 

for the programs (Zorn, p. 73). 
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b. Validating the Checklist Instrument. 

The validation procedures of Zorn1s Checklist 

Instrument consisted of two phases. The first 

phase involved the use of three groups of individuals: 

(1) Four professors of Education . . . members of 

the candidate's committee; (2) Four professors famil-

iar with Checklist techniques; (3) Several science 

teachers to test for clarity of wording and directions, 

The second phase of the validation of Zorn1s 

Checklist Instrument involved submitting the instru-

ment to 150 randomly selected members of the National 

Science Supervisors Association (NSSA, 584 secondary 

science supervisors), and the Association for the 

Education of Teachers of Science (AETS, 317 college 

level science and science education instructors). 

Ninety of 150 checklists were returned, and it was 

regarded as a suitable response by the candidate's 

committee. The checklist instrument was revised and 

additional suggested factors were added in the final 

form of the Checklist Instrument. 

III. Evaluating the Programs. 

In Zorn's study, the programs ware described in terms 

of the Checklist Instrument and evaluated in terms of the 
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Statement of Criteria. Thus, the described factor values 

(the judged degree to which each factor was included in 

the program) constituted the basic data in evaluating 

the science curricular programs in Zorn's study. Results 

of the evaluation were noted as Strengths and Limitations 

for each program. The program's strength was based pri-

marily on those factors emphasized, those factors that 

agreed with the recommended Criteria values, and innova-

tive methods or materials involved. 

The program's limitation was based primarily on those 

factors that disagreed with the recommended Criteria 

values (values separated by at least two checklist 

categories). Based on the results, recommendations were 

made for use and revision of the junior high school curri-

cular programs. 
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ZORN'S CHECKLIST INSTRUMENT—A DESCRIPTION 

AND ANALYSIS GUIDE 

OBJECTIVES ++ + + -

1. Primarily stated as: 
a. Specific behavioral goals 

b. General, long-range goals 

c. Other 

METHODS + Hr -

2. Grouping: 
a. Individual instruction 

b Small group instruction 

c. Whole class (large group) 

3. Course structured by: 
a. Teacher (curricular quides) 

b. Curricular programs (federal projects) 

c. Publishing company programs 

d. Other 

4. Content coverage provisions: 
a. Cover the same basics 

b . Pursue special interests 

c. Remedial, enrichment work 

a. Learning rate variation 
FACTOR VALUE: ++ = emphasized—factor highly recommended by 

the literature (for inclusion in a high school science pro-
gram) ? + = included—factor recommended by the literature? 
+ = generally included—factor merely mentioned or implied 
in the literature; - = not included—factor not recommended 
by the literature. 
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8, 

JC + + -

Course emphasis is on: 
a. Conceptual development 

b. Process skill acquisition 

Specific classroom methods: 
a. Teacher presentation (lecture) 

h. Reading (visual materials) use 

c. Teacher demonstration 

d. Independent study, research 

e. Direct, firsthand experiences 

f. Discussion groups 

g. Discovery, problem-solving 

h. Lab, activities, experiences 

i. Other 

Student independence (activity) 
a. Self-directed (open-ended projects) 

b. Situation structured 

c. Situation highly structured 

Classroom equipment: 
a. Teacher secured, organized 

b. Commercially pre-packaged 

Student reading materials: 
a. Textbooks 

(1) Derive concepts 

(2) Scientists' experiments, history 

(3) Provide activity 

b. Lab, manuals, workbooks, guides 

c. Combined lab-texts 

a. Self-pacing materials 
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10, 

11. 

12, 

13. 

14 

++ + + -

e. Supplementary readings 

f. Bibliographies 

g. Other 

Provisions—student reading limits: 

a. Limited required reading 

b. Low readability materials 

c. Pictures, illustrations, diagrams 
(visual aids) 

d. No provisions 

e. Other 

Activity work guided by: 

a. Written directions 

b. Oral directions 

c. Other 

Student classwork recording: 

a. Unstructured (keep own records) 

b. Structured (guides, workbooks) 

c. Other 

Audiovisual materials: 

a. Exposure, same basic materials 

b. Student use when needed 

c. Not provided 

Audiovisual aids available: 
a. Films, filmstrips 

b. Single concept film loops 

c. Pictures, maps, models, diagrams 

d. Other 
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CONTENT + + -

15. Content organization: 
a. Few major themes 1 
b. Interdisciplinary, general science 

c. Separate science discipline courses 

d. Other 

16. Content emphasizes, includes: 

a. Biology-life science 

b. Physical science 

c. Chemistry 

d. Earth science 

e. Space science (astronomy) 

f. Scientists' work, history 

g. Other 

SKILLS + + -

17. Develop, use basic skills: 
a. Basic reading kills: (use) 

(1) Contents, glossary, index 

(2) Pleadings, italics, type 

(3) Reading—information, main ideas 

(4) Outlining 

(5) Develop science vocabulary 

(6) Reliable information sources 

(7) Follow written directions 

b. Communication skills: (use) 

(1) Orally expressed information 

(2) Pictorially presented information 
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18. 

++ + + -

c. Mathematical skills: 

(1) Whole numbers 

(2) Fractions, decimals 

(3) Metric system 

(4) More advanced mathematical skills 
a. Algebra 

b. Geometry 

c. Exponents 

(5) Other 

Develop, use science skills: 
a. Classifying (categories, sequence) 

b. Observing 

c. Measuring 

d. Judging, inferring, predicting 

e. Using and making graphs, tables, charts 

f. Using science equipment, tools 

g. Making operational definitions 

h. Formulating, verifying hypotheses 

i. Controlling, manipulating variables 

j. Gathering data through experiments 

k. Concluding and generalizing from data 

1. Making and using models: scale drawing 

m. Other 

RELATION TO OTHER SCHOOL LEVELS ++ + + -

•
 

0̂
 

1—1 High school science program: 
a. Relies, builds on K-S 

b. Introductory, explores secondary 
school science 

c. General education, independent of 
otLer levels 
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Objectives: 
-f-f + -f -

la # 
b # 
c 

Methods: Materials: 

Key; 
++ = Emphasized 
+ = Definitely included 
+ = Generally included 
— = Not included 
# = Statement of Criteria recommended values 

++ + + _ + + -

jTa # 8a # 
b # b #. 
c 9a # 
3a # 1 # 
b # 2 # 
c 3 # 
d b # 

4a # c # 
b # d # 
c # e # 
d # f 
5a # q 
b # 10a # 

L-Sa # b # 
Lb ~ # c 
c # d # 
d # e j 
e # 11a 1 
f # b 1 

_g—} # c 
h # 12a 
i b 

7 a # c 
b # 13 a 
c i # b # 

c # 
14 a 
b # 
c 

i a 
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ZORN'S PROFILE CHART 
A DESCRIPTION AND ANALYSIS GUIDE—Continued 

Content: Skills 
Relation—Other 

Levels: 

-M- + ± 
15a # 

b # 
c # 
d 

16a ! 

# 
b i # 

I c : 
d 
e # 
f 
q 

-f + + + -

17 a 1 # 
2 # 
3 # 
4 # 
5 # 
6 # 
7 # 

b l # 
2 # 

c l # 
2 # 
3 # 
4a 

b 
c 

5 
18a it 

b # 
c # 
d # 
e # 
f # 
a # 
h # 
i # 
i # 
k # 
1 # 
m 

++ + i—— 

19a # 
b # 
c # 
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CHECKLIST FINDINGS FOR BSCS BIOLOGY 

Obiectives 

1. Objectives are primarily stated as: 

Specific behavioral (performance) 
goals: BSCS Teachers' Handbook 
(T.H.)*, pp. 456-487; BSCS 
Teacher's Guide (Blue version)**, 
pp. 249-250. 

b. General and long-range goals: 
BSCS T.G. (BV) , pp. 249-250; 
Hurd, p. 155. 

Conceptual and historical themes: 
BSCS T.H. , pp. 30-42; BSCS T.G. 
(BV), pp. 248-249. 

Methods 

++ + + 

X 

X 

X 

2. Grouping for instruction: 

a. Individual instruction: BSCS T.G. 
(BV) , pp. 210-211, 218, 220, 221, 
236, 239. 

b. Small group instruction: BSCS T.G. 
(BV), pp. 210, 218, 221, 227, 236, 
239. 

c. Whole class (large group): BSCS 
T.H., pp. 450-454; BSCS T.G. (BV), 
pp. 188, 193-95, 209, 213, 215, 
221, etc. 

++ 

X 

X 

X 

*Schwab, J., BSCS Teachers' Handbook, 1963. 
**Bio logical Science : Molecules to Man, Teacher's Guide, 

1963. 
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3. Course structured by: 

++ + + -

a. Teacher (following curriculum 
guides): BSCS T.G. (BV), p. vi; 
BSCS T.H., pp. 48-51. 

X 

b. Curricular programs (federal 
projects): Lockard, 1972, 
pp. 438-439; BSCS T.G. (BV), 
p. vi. 

X 

c. Curricular programs (pub-
lishing companies). 

— 

d. Other. 
~ 

4. Content coverage by students: 

++ 

a. Primarily cover the same basic ma-
terial: BSCS T.H., pp. 18-29. 

X 

b. Provisions for pursuit of special 
interests: a series of BSCS 
biology pamphlets are provided: 
Lockard, 1972, p. 440; Hurd, p. 
170. 

X 

Provisions for remedial and en-
richment work: supplementary 
reading materials (Lockard, 1972, p, 
440; Hurd, p. 170) and references 
and recommended readings for each 
chapter of the BSCS text are 
provided. 

X 

d. Provision for variation in 
learning rate: provided through 
the lab-blocks programs: BSCS 
T.H., pp. 497-499; BSCS T.G. (BV), 
pp. vi, 220. 

X 
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5. Course emphasis is on the: 

++ 

a. Development of conceptual 
understandings: BSCS T.H., 
pp. 30-42? BSCS T.G. (BV), 
pp. 248-250. 

b. Acquisition of process skills 
BSCS T.E., pp. 456-467? BSCS 
T.G. (BV), p. 1. 

X 

6. Specific classroom methods: 

++ 

a. Teacher presentation (lecture): 
Lockard, 1972, p. 440? BSCS 
T.K., pp. 450-454. 

X 

Use of reading (visual) materials: 
the BSCS biology provides stu-
dents' textbooks, guides, and 
other supplementary reading ma-
terials: Hurd, pp. 156-159, 170-
171? Lockard, 1972, p. 439. 

X 

Teacher demonstration: BSCS T.G. 
(BV), pp. 188, 193, 195, 209, 213, 
215, 237, etc. 

X 

Independent study and research: 
BSCS T.H., pp. 497-499? Hurd, 
p. 168? BSCS T.G. (BV), pp. 215, 
220, 244. 

X 

e. Direct, firsthand experiences and 
investigations: BSCS T.H., pp. 488-
489? 497-504? BSCS T.G. (BV), pp. 
232, 239. 

X 

f. Discussion groups: BSCS T.H., pp. 
429-433? BSCS T.G. (BV), pp. 192, 
199, 218. 

X 
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++ + + -

g. Discovery, problem-solving ap-
proach: BSCS T.H., pp. 39-41; 
BSCS T.G. (BV), pp. 1, 6-8. 

X 

h. Laboratory activities and ex-
periences: BSCS T.G. (BV) , pp. 
188-190. 

X 

i. Others. 
— — 

7. Student independence in activity work: 

++ 

Student self-directed (open-
ended projects): Kurd, p. 169; 
BSCS T.H., pp. 497-499; BSCS 
T.G. (BV), pp. 215-220. 

X 

Situation structured to maximize 
the possibility of student dis-
covery: Hurd, p. 168; BSCS T.H., 
pp. 48-50. 

X 

Situation highly structured by de-
tailed instructions directing 
simple manipulations. 

X 

Materials 

8. Classroom equipment for activities is: 

++ + + -

a. Secured and organized by teacher 
(school): BSCS T.G. (BV), pp. 
192, 196, 199-200. 

X 

b. Commercially pre-packaged as kits: 
Lockard, 1972,pp. 440-441. X 
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9. Specific student reading materials available: 

++ 

Textbooks (written content) 
Lockard, 1972, p. 439. X 

(1) Emphasize deriving con-
cepts: BSCS T.H., pp. 
30-42; BSCS, T.6. (BV), 
pp. 248-250. 

X 

(2) Describe scientists' ex-
periments and historical 
information: e.g., BSCS 
Blue Version text, 1968; 
pp. 3-4, 7, 11, 15-18, 65-
76, 87-94, 444. 

X 

(3) Provide student activity: 
BSCS Student's text (BV), 
examples: pp. 5, 43, 94, 
266, 543, 750-779. 

X 

b. Lab manuals, workbooks, study 
guides: included in the stu-
dents' texts: Kurd, pp. 157-
159. 

Combined lab-texts (activity 
and content): Hurd, pp. 157-
159; BSCS Blue version text, X 

Self-pacing materials (pro-
grammed instruction): Lockard, 
1972, pp. 441. 

Supplementary books, booklets, 
pamphlets: Lockard, 1972, pp. 
440-441. 

X 

f. Bibliographies provided at the 
end of each chapter of the BSCS 
texts: BSCS T.G. (BV), p. vi; 
Hurd, pp. 158-159. 

X 
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+4- + + -

g. Other. — 

10. Provisions for student reading limitations: 

++ + + 

a. Limited required reading: 
reading materials are available 
and necessary in the BSCS biology 
course. 

Special materials at low read-
ability levels are provided for 
academically unsuccessful students 
Lockard, 1972, p. 440. 

Pictures, illustrations, diagrams 
(visual aids) are provided through-
out the BSCS textbooks: e.g., 
BSCS Blue version text, 1968. 

d, 

e, 

No provisions: no response. 

Other provisions. 

11. Activity work guided by: 

Written directions: provided 
for the investigations in the 
BSCS texts: e.g., BSCS Blue 
Version text, 1968. 

X 

c. 

Oral directions: are also in-
cluded for directing specific 
student activities such as 
observation, drawing conclusions, 
etc.: BSCS T.G. (BV), pp. 192, 
211. 

Others. 
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12. Student recording of classwork: 

++ 

Unstructured—students keep 
own records in notebooks or 
log books: BSCS T.G. (BV), 
pp. 220, 225, 231? BSCS (BV) 
text, p. 783. 

X 

b. Structured--lab manuals and work-
books with spaces for answers: 
students are asked to organized 
their records: e.g., BSCS 
T.G. (BV), pp. 220, 225, 231, 
BSCS (BV) text, p. 783. 

X 

Other. 

13. Audiovisual materials: 

++ + 

All students exposed to same 
basic materials when provided: 
BSCS T.G. (BV), pp. 210, 212. 

X 

Individuals and groups use 
materials as needed for supple-
mentary information: is pro-
vided through the supplementary-
reading materials. 

X 

Not provided. X 

14. Audiovisual materials available: 

++ + + -

a. Subject matter films and film-
strips: Lockard, 1972, p. 442. 

X 

b. Single concept film loops: 
Lockard, 1972, p. 442. 

X 
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++ + + -

c. Pictures; maps; models, diagrams 
were provided in the BSCS textbooks: 
e.g., BSCS (BV) text, 1968. 

X 

d. Other. — 

Content 

15. Content included is organized: 

++ 

Around a few major themes 
(conceptual schemes identified 
by science specialists: BSCS 
T.H., pp. 30-42; BSCS T.G. (BV) , 
pp. 248-250. 

X 

b. As a general science interdis-
ciplinary approach with a wide 
variety of principles from dif-
ferent science areas: physics, 
chemistry and statistics, are 
included in BSCS textbooks: 
e.g., BSCS (BV), 1968. 

X 

As separate science-discipline 
courses: Lockard, 1972, p. 438; 
BSCS T.H., p. 18. 

X 

d, Others, 

16. Content included emphasizes or includes: 

++ 

Biology—life science (health 
science): Lockard, 1972, p. 
438. 

X 

Physical science: e.g., BSCS 
Blue Version text, 1968, pp. 
181-191. 

X 
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Skills 

++ + + -

c. Chemistry is included in all 
BSCS versions and emphasized 
in the BSCS Blue Version: 
BSCS T.H., pp. 22, 25, 25-27. 

X 

d. Earth Science. X 

e. Space Science (astronomy) X 

f. Work of scientists; historical 
information is provided: e.g., 
BSCS T.G. (BV), pp. 6-8, 23-24, 
66-67, 110-113. 

X 

g. Other: statistics: BSCS 
student text (BV), 1968. X 

Develop and use basic skills: 

A. Basic reading skills: 

+ + + + -

(1) Using table of contents; glos-
sary; index; are provided: 
e.g., BSCS (BV) text, 1968. 

X 

(2) Using headings, italics, type 
size: BSCS T.G. (BV), p. vi. X 

(3) Reading for information; main 
ideas emphasized: e.g., BSCS (BV) 
text, 1968. 

X 

(4) Outlining: is not included. X 

(5) Developing science vocabulary 
(words italicized or under-
lined) : BSCS T.G. (BV), p. vi; 
BSCS (BV) text, 1968. 

X 
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(S) Locating and using reliable 
sources of information: books, 
reference materials provided in 
the bibliographies: e.g., BSCS 
Blue Version text, 1968; BSCS 
T.G. (BV), p. vi. 

+ + 

X 

+ + 

(7) Following written directions: 
BSCS Blue Version text, 1968, 
examples: pp. 5, 43, 266, 543, 
750-779. 

X 

B. Communication skills: 

++ 

(1) Understand and express infor-
mation orally: included in 
the class discussion and group 
work: BSCS T.G. (BV), pp. 198, 
218. 

X 

(2) Understand information pictorially 
presented: there are many pictures, 
diagrams, and tables in the BSCS 
textbooks for this purpose: e.g., 
BSCS (BV) text, 1968. 

X 

C. Mathematical (computational) skills: 

++ 

(1) Working with whole numbers is re-
quired in most lab investigations 
in the BSCS (BV) text, 1968, p. 
783. 

X 

(2) Working with fractions and decimals, 
examples included, is required: 
BSCS (BV) text, 1968, p. 783. 

X 
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++ + + -

(3) Working with the metric system 
is required: BSCS (BV), 1968, 
pp. 12, 19, 765, 786-787. 

X 

(4) Working with more advanced math 
skills: 
(a) Algebra: BSCS (BV) text, 1968, 

pp. 266, 565, 750, 796, etc. 

X 

(b) Geometry: X 

(c) Exponents: BSCS (BV) text, 
1968, pp. 759, 796, etc. X 

(5) Other: statistics. X 

18. Develop and use science skills: 

++ 

Classifying by categories and 
sequence: BSCS T.G. (BV), pp. 
1, 195; BSCS (BV) text, 1968, 
pp. 35-42, 45, 442. 

X 

Observing: BSCS T.G. (BV), pp. 
192, 201, 209, 225, 227, 229; 
BSCS (BV) text, 1968, pp. 4-5, 
754, 764, 783. 

X 

Measuring: BSCS T.G. (BV), pp. 
191, 209, 214; BSCS (BV) text, 
1968, pp. 11-12, 24-26, 756, 783, 

X 

Judging, inferring, predicting 
reliably, BSCS T.G. (BV) , 
pp. 197, 222, 231, 238; BSCS 
(BV) text, 1968, pp. 5, 692, 
696, 783. 

X 

Using and making graphs, tables, 
charts: BSCS T.G. (BV), pp. 191, 
197, 222; BSCS (BV) text, 1968, 
pp. 6, 12-13, 520, 756, 762. 
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++ + 

Manipulating science equipment, 
tools: BSCS (BV) text, 1968, 
pp. 21-86, 783-785. 

X 

g. Making operational definitions: 
BSCS (BV) text, 1968, e.g., pp. X 
550-551, 591-592, 594-602, etc. 

h. Formulating, testing, verifying 
hypotheses: BSCS T.G. (BV), pp. 
192, 201; BSCS (BV) text, 1968, 
pp. 17-21, 764, 766. 

X 

Controlling and manipulating 
variables: BSCS (BV) text, 
1968, pp. 771-772, 774-775. 

X 

Gathering data through ex-
perimentation: BSCS T.G. (BV) , 
pp. 197, 227, 228? BSCS (BV) 
text, 1968, pp. 777, 783. 

Concluding and generalization from 
data: BSCS T.G. (BV), pp. 192, 
238; BSCS (B¥) text, 1968, pp. X 

764, 783. 

Making and using models, scale 
drawing: BSCS (BV) text, 1968, 
pp. 756, 762, 765, 783. 

X 

m. Other 

Relation to other school levels 

19. The secondary school science program: 

++ + + 

Relies and builds sequentially 
on skills and content previously 
developed (K-8): experiences and 
skills in math, reading, science, 
etc., are needed. 

X 
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++ 

Provides introduction to and 
exploration in secondary school 
specialized sciences: the BSCS 
second course is largely depend-
ent upon this BSCS course: 
Lockard, 1972, p. 440; Kurd, 
pp. 165-166. 

X 

Is general education—provides 
basic skills, content, and explor-
atory experiences independent of 
other school levels: the BSCS 
biology course is the only formal 
biology course for the majority 
of students at the secondary level: 
BSCS T.H., p. 18. 
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Objectives: Methods: Materials 

Key: 
# = Value assigned from Zorn's Criteria 
X = Value determined from the studied program 
- = No response 

+ + + + - + + + + - +-!- + + -

1 a # x 2a # x 8a X # 
b #X I b # x b X # 
c X c X 9a X # 

3a # x 1 X # 
b X # 2 X # 
c — 3 X # 
d - b X # 

4a X # c X # 
b # x d X # 
c X # e # x 
d x # f X 

5a # x g — 

b #X 10a # X 
6a x # b X # 

b X # c X 
c X # d #-
d X # e 
e X # 11a X 
f X # b X 
Cf #X c 
h X # 12a X 
i - b X 

7a X # c — 

b X # 13a X 
c # x b X # 

c # x 
14 a X 

b X # 
c X 
d -
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THE BSCS BIOLOGY PROGRAM PROFILE—A DESCRIPTION AND 
ANALYSIS GUIDE—Continued 

Relation—Other 

Content: Skills: 

-M- -f + -

15 a #x 
b # X 
c X # 
d — 

16 a X # 
b |# X 
1 

c X 

d X 
e # X 
f X 

9 X 

++ + + -

17al X # 
2 X # 
3 #x 
4 # X 
5 X # 
6 #x 
7 X # 

bl #x 
2 X # 

cl X # 
2 X # 
3 X # 
4a X 
b X 
c X 

5 X 
18a # X 
b #X 
c #X 
d X # 
e X # 
f X # 
q #x 
h #X 
i #x 
j #x 
k #x 
1 X # 
m -

Level L s : 
++ i + + 1 _ 

19a X # 
b #x 
c #x 
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Objectives 

1. Objectives are primarily stated as: 

Methods 

2. 

++ + + -

a. Specific behavioral (per-
formance) goals: Hurd, pp. 
174-175; CHEMS Lab Manual, 
pp. v, ix.* 

X 

b. General and long-range goals: 
Lockard, 1972, p. 460. X 

c. Other: development of unifying 
themes and principles of chemis-
try science: CHEMS text, pp. 
vii-viii.** 

X 

Grouping for instruction: 

++ + + -

a. Individual instruction: CHEMS 
L.M., pp. 1, 14, 19, SO, 86, 90, 
etc. 

X 

b. Small group instruction: CHEMS 
L.M., pp. 4, 31, 50, 57. X 

c. Whole class instruction (large group) 
CHEMS L.M., pp. 7, 38, 84. X 

*Malm, Lloyd E. et_ ajL. (editors), Laboratory Manual for 
Chemistry; An Experimental Science, 1963. 

**Pimentel, George C. et al. (editors), Chemistry; An 
Experimental Science (Student text), 1953. 
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Course structured by: 

++ + + -

a. Teacher (following curri-
culum guides): Lockard, 
1972, p. 461. 

X 

b. Curricular programs (federal 
projects: Lockard, 1972, 
p. 459. 

X 

c. Curricular programs (pub-
lishing companies). 

— 

d. Other. — 

Content coverage fay students; 

++ + + -

Primarily cover the same 
basic material: all students 
required to cover the same text 
material and lab activities. 

X 

b. Provisions for pursuit of 
special interests: exercises 
and optional investigations are 
provided: CHEMS L.M., pp. 123-
133. 

X 

Provision for remedial and en-
richment work: provided through 
the optional experiments: CHEMS 
L.M., pp. 123-133. 

X 

d. Provision for variation in 
learning rate: many of lab 
activities are individualized 
instruction: CHEMS L.M., 1963. 

X 



5. Course emphasis on the: 
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++ 

Development of conceptual 
understanding: CHEMS text, 
pp. vii-viii. 

X 

b. Acquisition of process skills: 
CHEMS L.M., p. v; CHEMS text, 
pp. 1-16. 

X 

Specific classroom methods: 

++ + 

Teacher presentation 
(lecture): Lockard, 1972, 
p. 461. 

X 

X 

b. Use of reading (visual 
materials): there is a text and 
lab manual to be used by the 
student: Lockard, 1972, p. 461. 

Teacher demonstration: CHEMS 
L.M., pp. 7, 38, 84. 

Independent study and research: 
Lockard, 1972, p. 461; CHEMS L. 
M., p. v. 

X 

e. Direct, firsthand experiences and 
investigations: CHEMS L.M., p. vi. X 

Discussion groups: Lockard, 1972; 
p. 461; CHEMS L.M., p. v. 

X 

g. Discovery, problem-solving approach: 
Lockard, 1972, p. 460; CHEMS L.M., X 
p. v; CHEMS text, p. viii. 

h. Laboratory activities and exper-
iences: Lockard, 1972, pp. 460, 
461; CHEMS L.M., p. v; CHEMS text, 
p. viii. 



7. Student independence in activity work: 

Materials 

Student self-directed (open-
ended projects): provided 
through additional investi-
gations: CHEMS L.M., pp. 
6, 13. 

fa. Situation structured to maxi-
mize the possibility of stu-
dent discovery: CHEMS L.M., p. ix. 

Situation highly structured 
by detailed instructions dir-
ecting simple manipulations. 

++ 

X 

241 

+ + -

i. Other — 

X 

8. Classroom equipment for activities is: 

++ 4* + 

Secured and organized by 
teacher (school): almost 
all lab activities are 
organized in the lab manual 
by the CHEMS program. 

X 

Commercially pre-packaged 
as kits: several subject 
matter-related films are 
provided: Lockard, 1972, 
pp. 462—464. 

X 

9. Specific student reading materials available: 

4-+ + + -

a. Textbooks (written content): 
Lockard, 1972, p„ 461. X 



(1) Emphasize methods of deriving 
concepts: CHEMS text, pp. 
vii-viii. 
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++ 

(2) Describe scientists' experi-
ments and historical infor-
mation: CHEMS text, pp. 48, 
107, 198, 299, 320, 351, 386, 
420. 

X 

(3) Provide student activity: 
there are many exercises and 
questions to be answered by 
the student: CHEMS text, 1963. 

X 

b. Lab manuals; workbooks; study 
guides: Lockard, 1972, p. 461; X 
CHEMS text, p. vii. 

Combined lab-texts (activity 
and content): there is a 
separate lab manual for the 
text. 

X 

d. Self-pacing materials (programmed 
instruction): two programmed 
instruction pamphlets are pro- X 
vided—Slide Rule and Exponential 
Notation. 

Supplementary books; booklets; 
pamphlets: only two pamphlets 
are provided: Lockard, 1972, 
p. 461. 

X 

Bibliographies: CHEMS text, 
196 3. 

g. Other. 
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10. Provisions for student reading limitations: 

++ + + -

a. Limited required reading: 
reading for textbook and lab-manual 
is required from the student: GHEMS 
L.M., p. v. 

X 

b. Special materials at low reada-
bility levels: Lockard, 1972, 
pp. 461-464. 

X 

c. Pictures, illustration, diagrams 
(visual aids): CHEM3 L.M., 1963. 

X 

d. No provisions: no response. — 

e. Other provisions. — 

Activity work guided by: 

++ + + -

a. Written directions: CHEMS 
L.M., pp. ix, 4-5, 14, 19, 
46, 70, etc. 

X 

b. Oral directions: CHEMS 
L.M., p. 7, 48. X 

c. Other. __ 

Student recording of classwork: 

++ + + -

a. Unstructured—students keep 
own records in notebooks or 
log books: CHEMS L.M., pp. 
ix, &, 9, 12, 14, 19, 20, etc. 

X 
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++ + + -

b. Structured—lab manuals and 
workbooks with spaces for an-
swers: CEEMS L.M., p. ix. 

X 

c. Other. - -

Audiovisual materials: 

+ + + + -

a. All students exposed to same 
basic material when provided. 

; X 

b. Individual and groups use 
materials as needed for 
supplementary information: 
there are no supplementary 
reading materials for this 
purpose. 

X 

c. Not provided: a series of 
films are provided, but there 
are no booklets or pamphlets for 
supplementary information: 
Lockard, 1972, pp. 461-464. 

X 

" 

Audiovisual materials available: 

++ + + -

a. Subject matter films and 
filmstrips: Lockard, 1972, 
pp. 461-462. 

X 

b. Single concept film loops: 
Lockard, 1972, pp. 461, 462. 

X 

c. Pictures, maps, models, dia-
grams: are included in the 
student's text and lab manuals. 

X 

d. Other. — 
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15. Content included is organized: 

245 

++ + + -

a. Around a few major themes 
(conceptual schemes identified 
by science specialists: CHEMS 
text, p. vii-viii; Hurd, pp. 
1 7 3 - 1 7 6 . 

X 

b. As a general science inter-
disciplinary approach with a 
wide variety of principles 
drawn from different science 
areas: some physical princi-
ples are used in CHEMS Chemistry 
Course. 

X 

c. As separate science-discipline 
courses: Lockard, 1 9 7 2 , p. 4 6 0 . 

X 

d. Other. — 

Content included emphasizes or includes : 

++ + + -

a. Biology-life science (health 

science): CHEMS text, Chap. 

2 4 . 

X 

b. Physical science: CHEMS text, 
p p . 2 4 3 - 2 5 0 , 2 5 4 - 2 5 8 , 2 5 9 . 

X 

c. Chemistry. X 

d. Earth science: CHEMS text, 

Chap. 2 5 . 
X 

e. Space science (astronomy): 
CHEMS text, Chap. 2 5 . 

X 
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Skills 

++ + + -

f. Work of scientists; historical 
information: CHEMS text, pp. 
107, 198, 320, 386, 420. 

X 

g. Other. — 

Develop and use basic skills: 

A. Basic reading skills: 

++ + -

(1) Using table of contents; 
glossary; index; CHEMS 
text, 1963. 

X 

(2) Using headings; italics 
type size. X 

(3) Reading for information; 
main ideas: CHEMS text, 1963. X 

(4) Outlining. X 

(5) Developing science vocabulary 
(words italicized, underlined): 
CHEMS text, pp. 5, 10, 12, 29, 
38, etc. 

X 

(b) Locating and using reliable 
sources of information: books, 
reference materials: no bib-
liography exists in the text. 

X 

(7) Following written directions: 
CHEMS L.M., p. iv. X 



B. Communication skills: 
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++ + + -

(1) Understand and express in-
formation orally: generally 
included in classroom activities, 
e.g., discussion, viewing films, 
etc. 

X 

(2) Understand, information pictorially 
presented (pictures, charts, dia-
grams, maps): provided in both 
students' text and lab manual. 

X 

C. Mathematical (Computational) skills: 

++ + + -

(1) Working with whole numbers: 
CLEMS L.M., pp. 17, 29, 32, 
33, etc. 

X 

(2) Working with fractions and 
decimals: CHEMS L.M., pp. 17, 
24, 32, 33, etc. 

X 

(3) Working with the metric sys-
tem: CHEMS L.M., pp. 109-
110. 

X 

(4) Working with more advanced 
math skills: 
(a) Algebra: CEEMS text, 

pp. 14, 15, 17, 19, 
59, etc. 

X 

(b) Geometry. X 

(c) Exponents: CHEMS text, 
pp. 32, 39, 59, 162, 269, 
etc. 

X 

(5) Other. — 



18. Develop and use science skills: 
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++ + 

a. Classifying by categories and 
sequence: CHEMS L.M., p. 84; 
CHEMS text, 1963. 

c. Measuring: CHEMS L.M., pp. v, 39; 
CHEMS text, pp. vii, 8-9, 53 

Using and making graphs, tables, 
charts: CHEMS text, pp. 14, 
19, 30, 57, 92, 95; CHEMS L.M., 
pp. ix, 5, 66, 116-119. 

X 

X 

X 

b. Observing: CHEMS L.M., pp. v, 
1, 65; CHEMS text, pp. vii, 2-3, X 
15. 

d. Judging, inferring, predicting 
reliably: CHEMS text, pp. 5-7, X 
22-23; CHEMS L.M., pp. v, 59. 

Manipulating science equipment, 
tools: CHEMS L.M., pp. v, 10, 
57, 66-67, etc. 

X 

Making operational definitions: 
CHEMS text, pp. 10, 12, 33, 52, 
etc. 

X 

Formulating, testing, verifying 
hypotheses: included in almost 
all lab activities: CHEMS L.M., 
1963; CEEMS text, pp. 16, 17. 

X 

Controlling and manipulating 
variables: also included in lab 
activities: CHEMS L.M., pp. v, 
1, 41, etc.; CHEMS text, p. 2. 

Gathering data through experimen-
tation: CHEMS L.M., pp. v; 
CHEMS text, p. 15. 

X 
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++ + + -

k. Concluding and generalizing 
from data: are required from 
the student: CEEMS L.M., 
pp. 3, 65; CHEMS text, pp. 3-4. 

X 

1. Making and using models; scale 
drawing: required in many of lab 
activities: CHEMS L.M., 1963. 

X 

m. Other — 

Relation to Other School Levels: 

19. The secondary school science program: 

++ + 

Relies and builds sequentially 
on skills and content previously 
developed (K-8): skills and ex-
periences in reading, math, 
physics science 

X 

Provides introduction to and 
exploration in secondary school 
specialized sciences: Lockard, 
1972, p. 461; CKEMS text, pp. 
vii-viii. 

X 

Is general education—providing 
basic skills, content and ex-
ploratory experiences independent 
of other school levels. 

X 
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Objectives: Methods: Materials: 

-h + -

la #x 
b ttx 
c X 

++ -f + - ++ + + -

2a #x 8a ftx 
b #x b X # 
c X 9a X # 
3a #X 1 X # 
b X # 2 X # 
c — 3 #x 
d — b X # 

4a X # c # X 
b # X d #x 
c # ,.x e # X 
d X # f X 
5a #x g — 

b #X I0a # X 
6a X # b # X 
b X # c X 
c X # d #-
d X # e — 

e X # 11a X 
f X # b X 
g_ #x c — 

h X # 12a X 
i - b X 

7a #x c 
b X # 13a X 
c #x b # X 

c X # 
14 a X 

b X # 
c X 

d -

# = Value assigned from Zorn1s criteria 
X = Value determined from the studied program 
- = No response 
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THE CHEM STUDY PROGRAM PROFILE—A DESCRIPTION 
AND ANALYSIS GUIDE—Continued 

Content; 
-M + + _ 

15a #x 
b # X 
c 

, ^ 
# 

d — 

16 a # X 
b # X 
c! X 
d X 
e # X 
f X 
g -

Skills: 
+ + + -

17al X # 
2 X # 
3 #x 
4 # X 
5 x # 
6 # X 
7 X # 

bl #x 
2 X # 

cl X # 
2 X # 
3 X # 
4a X 
b X 
c X 

5 -

18a # X 
b #x 
c X # 
d #x 
e X # 
f X # 
g X # 
h #x 
i #x 
j #x 
k #x 
1 X # 
m -

Relation—Other 
Levels: 

++ i 1 + "T1 i— 
19a X # 
b #X 
c #x 



CHECKLIST FINDINGS FOR ESCP 

Objectives 

1. Objectives are primarily stated as: 

Specific behavioral (performance) 
goals: ESCP Teacher's Guide*, 
pp. 3, 11. Objectives stated 
before each chapter in T.G. 

General and long-range goals: 
Lockard, 1972, p. 532. 

Other: Conceptual and histori-
cal themes stated before each 
chapter in ESCP T.G. 

X 

X 

+ 

Methods 

252 

+ 

X 

2. Grouping for instruction: 

++ + + -

a. Individual instruction: ESCP T.G., 
p. 6. X 

b. Small group instruction: ESCP 
T.G., pp. 5, 11, 12. 

X 

c. Whole class instruction (large 
group): ESCP T.G., p. 9. X 

Course structured by: 

++ + + -

a. Teacher (following curricu-
lum guides): ESCP T.G., pp. 
7, 9, 11, 12, 13, 

X 

*ESCP, Investigating the Earth, Teacher's Guide (part I), 
196 7. 
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+ + + + -

b. Curricular programs (federal 
projects): Lockard, 1972, 
p. 532. 

X 

c. Curricular programs (publishing 
companies). 

— 

d. Other — 

Content coverage by students: 

++ + 

Primarily cover the same 
basic material: ESCP T.G., 
pp. 7-8. 

X 

Provisions for pursuit of spec-
ial interests: ESCP pamphlets 
and reference series are pro-
vided for this purpose: Lockard, 
1972, p. 533. 

X 

c. Provision for remedial and enrich-
ment work: ESCP pamphlets, ESCP 
references series and ESCP film 
series are provided: Lockard, 
1972, pp. 533-534. 

Provision for variation in 
learning rate: ESCP T.G., 
PP. 7, 9. 

X 

Course emphasis on the: 

4- + -

a. Development of conceptual 
understanding: ESCP T.G., 
pp. 3, 7, -9. 

X 
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7. 

+ + + + -

b. Acquisition of process skills: 
ESCP T.G., pp. 1, 3, 9. X 

Specific classroom methods: 

+ + + + -

a. Teacher presentation (lecture): 
ESCP T.G., pp. 9, 71. 

X 

b. Use of reading (visual materials): 
ESCP T.G., pp. 3, 6, 7. 

X 

c. Teacher demonstration: ESCP 
T.G., pp. 9, 70, S3, 177. 

X 

d. Independent study and research: 
Lockard, 1972, p. 533. 

X 

e. Direct, firsthand experiences 
and investigations: ESCP T.G., 
p. 6. 

X 

f. Discussion groups: ESCP T.G., pp. 
9, 13, 95, 467. X 

g. Discovery, problem-solving ap-
proach: ESCP T.G., pp. 3, 6. X 

h. Laboratory activities and ex-
periences: ESCP T.G., pp. 3, 
6, 9, 11. 

X 

i. Other — 

Student independence in activity work: 

-i—h + -J- -

a. Student self-directed (open-
ended projects): ESCP T.G., 
p. 6; Lockard, 1972, p. 533. 

X 



Materials 

Situation structured to maximize 
the possibility of student dis-
covery: ESCP T.G., pp. 6, 13. 

Situation highly structured by 
detailed instructions directing 
simple manipulations: ESCP 
T.G., p. 13 

255. 

++ 

X 

8. Classroom equipment for activities is: 

++ + 

a. Secured and organized by 
teacher (school): ESCP T.G., 
p. 7. 

X 

Commercially pre-packaged as 
kits: ESCP T.G., pp. 12, 331-
342. 

X 

9. Specific student reading materials available: 

++ + 

a. Textbooks (written content) 
ESCP T.G., pp. 3, 5, 11. 

(1) Emphasize methods of de-
riving concepts: ESCP 
T.G. , pp. 3-4. 

X 

(2) Describe scientists' ex-
periments and historical 
information: ESCP T.G., 
p. 4. 

X 

(3) Provide student activity: 
Provided throughout the text: 
ESCP T.G., pp. 5, 6, 9. 

X 
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++ + + -

b. Lab-manuals; workbooks; study-
guides: Lockard, 1972, pp. 
533-534. 

X 

c. Combined lab-texts (activity 
and content): ESCP T.G., 
pp. 3, 5; ESCP text, 1957. 

X 

d. Self-pacing materials (pro-
grammed instruction): 
Lockard, 1972, pp. 533-534. 

X 

e. Supplementary books; booklets; 
pamphlets: are provided: 
Lockard, 1972, pp. 533-534. 

X 

f. Bibliographies provided at the 
end of each chapter of ESCP 
text: ESCP text, 1967. 

X 

g. Other. — 

Provision for student reading limitations: 

++ + + -

a. Limited required reading: ESCP 
T.G., p. 9. X 

b. Special materials at low reada-
bility levels: Lockard, 1973, 
pp. 533-534. 

X 

c. Pictures, illustrations, diagrams 
(visual aids): emphasized in the 
ESCP textbook: ESCP T.G., pp. 
5, 12. 

X 

d. No provisions: no response. — 

e. Other provisions. — 



11. Activity work guided by: 
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++ + + -

a. Written directions provided 
throughout the ESCP textbook: 
ESCP text, 1967; ESCP T.G., 
p. 5. 

X 

b. Oral directions: ESCP T.G., 
p. 9. X 

c. Other. — 

Student recording of classwork: 

++ + + -

a. Unstructured—students keep own 
records in notebooks or locr books: 
ESCP T.G., p. 13. 

X 

b. Structured—lab manuals and work-
books with spaces for answers: 
Lockard, 1972, pp. 533-534. 

X 

c. Other. — 

Audiovisual materials: 

++ + + -

a. All students exposed to same 
basic material, when provided: 
ESCP T.G., p. 5. 

X 

b. Individuals and groups use 
materials as needed for supple-
mentary information: several 
supplementary materials are pro-
vided for the ESCP course: 
Lockard, 1972, pp. 533-534. 

X 

c. Not provided. X 
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14. Audiovisual materials available: 

4-4- + + -

a. Subject matter films and 
filmstrips: Lockard, 1972, 
p. 534. 

X 

b. Single concept film loops: 
Lockard, 1972, pp. 533-534. 

X 

c. Pictures; maps; models, diagrams: 
Lockard, 1972, pp. 533-534. 

X 

d. Other. — 

Content 

15. Content included is organized: 

++ 

Around a few major themes 
(conceptual schemes identified by 
science specialists): ESCP T.G., 
pp. 4, 5. 

As a general science interdisci-
plinary approach with a wide vari-
ety of principles from different 
science areas: ESCP T.G., p. 4. 

X 

As separate science-discipline 
courses: ESCP T.G., pp. 3-4. 

X 

G . Other. 

16. Content included emphasizes or includes: 

++ 

a. Biology-life science (health 
science): ESCP text, pp. 215, 
265, 412, 420-421, 301, 421-423, 
431, etc. 

X 
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++ + + -

b. Physical science: ESCP text, 
pp. 6, 46-47, 75, 109, 111, 
130-133, etc. 

X 

c. Chemistry: ESCP text, pp. 41-
56, 341-344, 380-381, 410-412. 

X 

d. Earth science: ESCP text, 1967. X 

e. Space-science (astronomy): ESCP 
text, pp. 85-86, 446, 554, etc. 

X 

f. Work of scientists; historical 
information: used throughout the 
text: ESCP text, 1967; ESCP T.G., 
pp. 3-4. 

X 

g. Other. — 

Skills 

17. Develop and use basic skills: 

A. Basic reading skills: 

+4- + + -

(1) Using table of contents; glos-
sary, index: ESCP text, 1967. 

X 

(2) Using headings; italics; type 
size: ESCP text, 1967. 

X 

(3) Reading for information; main 
ideas: extensive text material 
provided: ESCP text, 1967. 

X 

(4) Outlining. X 

(5) Developing science vocabulary 
(words italized; underlined): 
ESCP T.G., pp. 5, 71. 

X 
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(5) Locating and using reliable 
sources of information; books, 
reference materials: biblio-
graphy and suggested readings 
provided for each chapter in the 
ESCP text. 

++ 

X 

(7) Following written directions for 
investigations: ESCP text, 1967, 

X 

B. Communication skills: 

++ 4* 

(1) Understand and express informa-
tion orally: ESCP T.G., p. 6. 

X 

(2) Understand information pictorially 
presented: pictures, charts, dia-
grams, maps: are provided through-
out the text for this purpose: 
ESCP text, 1367. 

X 

C. Mathematical (computational) skills: 

+ 

(1) Working with whole numbers: 
ESCP text, pp. 71, 207-208, 318, 
etc. 

X 

(2) Working with fractions and deci-
mals: ESCP text, pp. 53-54, 71-72, 
410-411, etc. 

X 

(3) Working with the metric system: 
ESCP text, pp. 79, 207-208, 321-
323, etc. 

X 

(4) Working with more advanced math 
skills: 
(a) Algebra: ESCP text, pp. 6-7, 

59-70, 74-75, 557-558, etc. 
X 
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+ + -

(b) Geometry. X 

(c) Exponents: ESCP text, pp. 
74-75, 141-143, 144-147,'500-
501, 561, etc. 

X 

(5) Other. — 

Develop and use science skills: 

+ + + + -

a. Classifying by categories and 
sequence: ESCP text, pp. 36-37, 
385, 467; ESCP T.G., pp. 5, 67. 

X 

b. Observing: ESCP T.G., p. 6; ESCP 
text, pp. 2-3, 67. 

X 

c. Measuring: ESCP T.G., pp. 6, 8, 
35, 93; ESCP text, pp. 4, 69, 106. 

X 

d. Judging, inferring, predicting 
reliably: ESCP T.G., pp. 3, 35; 
ESCP text, pp. 20, 67, 299, 476. 

X 

e. Using and making graphs, tables, 
charts: ESCP text, pp. 26-27, 
76-77, 254-255, 452-453, etc.; 
ESCP T.G., pp. 8, 147, 233, 255, 
299. 

X 

f. Manipulating science equipment, 
tools: ESCP T.G., pp. 6, 123, 161, 
199. 

X 

g. Making operational definitions. X 

h. Formulating, testing, verifying 
hypotheses: ESCP T.G., p. 129; 
ESCP text, p. 4. 

X 

i. Controlling and manipulating 
variables: ESCP text, pp. 19-20. X 
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++ + + -

j. Gathering data through experi-
mentation: ESCP text, pp. 39, 
84-85, 106-108, 173, 200, 241, 
280, etc. 

X 

k. Concluding and generalizing from 
data: ESCP text, pp. 2-3, 61, 448, 
476; ESCP T.G., pp. 6, 299. 

X 

1. Making and using models; scale 
drawing: ESCP text, pp. 43, 76-
77, 402, 448, 501, etc. 

X 

m. Other. 

Relation to Other School Levels 

19. The secondary school science program: 

+ 

Relies and builds sequentially 
on skills and content previously 
developed (K-8): skills in 
reading and math, science ex-
periences are required. 

X 

Provides introduction to and 
exploration in secondary school 
specialized sciences. 

X 

c. Is general education—providing 
basic skills, content, and ex-
ploratory experiences independent 
of other school levels. 

X 
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Objectives: Methods; Materials: 
++ + "f -

la #X 
b ,# X 
c X 

+ + + + - +-!- + + -

2a # 8a X I# 
i b 

X # b X # 
c X 9a X # 

3a #x X # 
b X # X # 
c - 2 X # 
d - b #x 

4a X # c X # 
b # x d # X 
c #x e #X 
d fcX i f X 

5a #x g __ 
b # X 10a # X 

6a X # b .# X 
b X # c X 
c X # d #-
d #x e 
e #x 11a X 
f X # b X 

— 9 - # X c 
h X # 12a X 
i - b X 

7a #x c 
b #X 13a X 
c X # b X # 

c #x 
14 a X 
b # X 
c X 
d — 

# = Value assigned from Zorn's criteria 
X = Value determined from the studied program 
- = No response 
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THE ESCP PROGRAM PROFILE—A DESCRIPTION 
AND ANALYSIS GUIDE—Continued 

Content: Skills: 

Relation—Other 
Levels: 

-H- ± -

15a #x 
b #x 
c X # 
a 

16 a X # 
b| #x 
c X 
d X 
e X # 
f X 

Q -

++ + + -

17al X # 
2 X # 
3 #X 
4 # X 

5 X # 
6 # X 
7 X # 

bl #x 
2 X #. 

cl #x 
2 X #: 
3 #x 
4a X 
b X 
c X 

5 -

18a # X 
b #X 
c #X 
d #X 
e X # 
f X # 
g # X 
h # X 
i # X 
j #x 
k #x 
1 X # 
m -

+ + + -

19a X # 
b #x 
c # X 
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Objectives 

1. Objectives are primarily stated as: 

a. Specific behavioral (performance) 
goals: Hurd, p. 195? HPP text*, 
pp. x-xi. 

b. General and long-range goals: 
Lockard, 1972, p. 749; Kurd, 
pp. 194-195. 

c. Other: few basic ideas and con-
cepts are maintained within a 
"story-line" sequence: Hurd, 
p. 197. 

X 

+ 

X 

+ 

Methods 

2. Grouping for instruction: 

a. Individual instruction: provided 
through independent study activi-
ties: Rutherford, pp. 215, 216. 

Small group instruction: pro-
vided in lab activities: Ruther-
ford, pp. 215, 216. 

Whole class instruction (large 
group): provided through teacher 
demonstration and presentation: 
Hurd, p. 201. 

++ + 

X 

X 

*Rutherford, James F., et al. (editors), The Project 
Physics Course Text, 1970. 
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Course structured by: 

++ + + -

a. Teacher (following curriculum 
guides): Hurd, p. 201. 

X 

b. Curricular programs (federal 
projects): Lockard, pp. 749-
750. 

X 

c. Curricular programs (publishing 
companies). 

— 

d. Other. — 

Content coverage by students: 

++ + 

Primarily cover the same basic 
material: all students required 
to cover the same text material: 
Rutherford, p. 215. 

X 

b. Provisions for pursuit of special 
interests: Hurd, p. 198; HPP text, 
Unit 1, p. 31. 

X 

Provision for remedial and enrich-
ment work: tremendous supplement-
ary materials are provided for 
this purpose: Lockard, 1S72, p. 
750; Hurd, pp. 197-198; Rutherford, 
p. 217. 

X 

d. Provision for variation in learning 
rate: programmed instruction book-
lets and other supplementary mater-
ials provided for this purpose: 
Hurd, pp. 196-198. 

X 



5. Course emphasis on the: 

267. 

++ + -f -

a. Development of conceptual under-
standing: Lockard, 1972, p. 750; 
Hurd, p. 197; Rutherford, p. 217. 

X 

b. Acquisition of process skills: 
Rutherford, p. 217. X 

Specific classroom methods: 

++ + + -

a. Teacher presentation (lecture): 
Lockard, 1972, p. 750; Rutherford, 
p. 217. 

X 

b. Use of reading (visual materials): 
Reading for the textbook, physics 
readers, supplemental units, and 
others are necessary. 

X 

c. Teacher demonstration: Hurd, pp. 
197, 201; Rutherford, p. 217. 

X 

d. Independent study and research: 
Lockard, 1972, p. 750. 

X 

e. Direct, firsthand experiences and 
investigations: Hurd, p. 199. 

X 

f. Discussion groups: Lockard, 1972, 
p. 750; Rutherford, p. 215. X 

g. Discovery, problem-solving approach: 
Hurd, pp. 199, 201. 

X 

h. Laboratory activities and experi-
ences: Lockard, 1972, p. 750; Hurd, 
pp. 198-199. 

X 

i. Other. — 

o. 



7. Student independence in activity work: 
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+ + + 

Student self-directed (open-
ended projects): Optional 
experiments are provided in stu-
dent lab-guide for this purpose: 
Hurd, p. 198. 

X 

Situation structured to maximize 
the possibility of student dis-
covery: student's guide is pro-
vided for this purpose: Kurd, 
op. 198-199. 

X 

Situation highly structured by de-
tailed instructions directing sim-
ple manipulations. 

X 

Materials 

8. Classroom equipment for activities is 

++ + 

Secured and organized by teach-
er (school): the teacher is 
provided the opportunity to se-
lect and organize the content of 
the HPP course as well as to se-
lect the mode of the instruction 
for teaching the course: Ruther-
ford, pp. 215, 216. 

X 

Commercially pre-packaged as kits 
Lockara, 1972, p. 750; Hurd, pp. 
196-201. 

X 
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9. Specific student reading materials available: 

++ + 

Textbooks (written content): 
Lockard, 1972, p. 750; Kurd, p. 
197. 

X 

(1) Emphasize methods of de-
riving concepts. 

X 

(2) Describe scientists' ex-
periments and historical 
information: provided 
throughout the HPP text. 

X 

(3) Provide student activity: 
several activities are pro-
vided in study guides at the 
end of each chapter in the 
HPP textbook. 

Lab manuals; workbooks; study 
guides: are provided: Kurd, 
pp. 196, 198. 

Combined lab-texts (activity 
and content): separate stu-
dents 1 guide is provided. 

X 

d. Self-pacing materials (programmed 
instruction): Lockard, 1972, 
p. 750. 

X 

Supplementary books; booklets; 
pamphlets: a series of supple-
mentary readings are provided: 
Lockard, 1972, p. 750. 

X 

Bibliographies: several "reader 
articles" are provided in the 
study guide of each chapter of 
the EPP text. 

Other. 

X 
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10. Provisions for student reading limitations: 

+ + + -

a. Limited required reading: there 
is a great deal of reading in the 
EPP course. 

X 

b. Special materials at low read-
ability levels: Lockard, 1972, 
p. 750. 

X 

c. Pictures, illustrations, diagrams 
(visual aids): are included through-
out the EPP textbook. 

X 

d. No provisions: no response. 

e. Other provisions. — 

Activity work guided by: 

++ + + -

a. Written directions are given 
in student lab guides: Eurd, 
pp. 198-199; Rutherford, p. 217. 

X 

b. Oral directions: the teacher 
can provide the necessary in-
structions and direct the stu-
dent lab activities: Eurd,p. 
201. 

X 

c. Other. — 

Student recording of classwork: 

4-+ 4- 4- -

a. Unstructured—students keep own 
records in notebooks or logbooks: 
EPP text, Unit I, p. 31. 

X 

b. Structured—lab manuals and work-
books with spaces for answers. 

X 
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4-4- + 4- -

c. Other. — 

13. Audiovisual materials: 

++ 

All students exposed to same 
basic material: all students 
are required to cover the text 
materials: Rutherford, p. 216. 

X 

b. Individual and groups use 
materials as needed for supple-
mentary information: many 
supplementary reading materials 
are provided for this purpose. 

Not provided: several audio-
visual and related supplementary 
materials are provided. 

X 

14. Audiovisual materials available: 

4*4" 4-

Subject matter films and film-
strips: Lockard, 1972, p. 750; 
Hurd, pp. 199-200. 

X 

b. Single concept film loops: 
Lockard, 1972, p. 750; Hurd, 
pp. 199-200. 

X 

Pictures; maps; models; diagrams: 
are provided in students' text-
book. 

X 

a. Other: documentary films and over-
head transparencies: Lockard, 1972, 
p. 750. 

X 



Content 
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15. Content included is organized: 

++ + 

a. Around a few major themes(con-
ceptual schemes identified by 
science specialists): Kurd, 
p. 1S7; Lockard, 1972, p. 750. 

As a general science interdis-
ciplinary approach with a wide 
variety of principles drawn 
from different science areas: 
chemistry, astronomy, and 
science history are included 
in the HPP course. 

X 

As separate science-discipline 
courses: it was essentially de-
veloped as a physics course: 
Lockard, 1972, p. 749. 

X 

d, Others. 

16. Content included emphasizes or includes: 

++ + + -

a. Biology-life science (health 
science). X 

b. Physical science. X 

c. Chemistry (EPP text, 1970). X 

d. Earth science. X 

e. Space science (astronomy): 
EPP text, 1970. 

X 

f. Work of scientists; historical 
information: provided through-
out the text. 

X 
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Skills 

H—h + + -

g. Other mathematical concepts, 
engineering. 

X 

Develop and use basic skills: 

A. Basic reading skills: 

++ + + -

(1) Using table of contents; glos-
sary; index: HPP textbook. X 

(2) Using headings; italics; type 
size. X 

(3) Reading for information; main 
ideas. X 

(4) Outlining. X 

(5) Developing science vocabulary 
(words italized; underlined). X 

(6) Locating and using reliable 
sources of information: books, 
reference materials: reader 
articles are provided for each 
chapter. 

X 

(7) Following written directions: 
student must follow the proce-
dures outlined in lab guides. 

X 

B. Communication skills: 

-h+ -f- ± -

(1) Understand and express infor-
mation orally: included in class 
discussion and group work. 

X 

(2) Understand information pictorially 
presented: pictures, charts, dia-
grams, maps: ,T:any such illustra-
tions are provided through the text. 

X 



Mathematical (computational) skills: 
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++ + ± -

(1) Working with whole numbers: 
HPP text, 1S7Q. 

X 

(2) Working with fractions and 
decimals: HPP text, 1970. 

.A. 

(3) Working with the metric system: 
EPP text, 1970. 

X 

(4) Working with more advanced math 
skills: 
(a) Algebra: HPP text, 1970. X 

(b) Geometry: HPP text, 1970. X 

(c) Exponents: HPP text, 1970. X 

(5) Other. — 

Develop and use science skills: 

++ + + -

a. Classifying by categories and 
sequence: provided in several 
topics, especially in the study 
of Units 5 and 6 of the HPP text. 

X 

b. Observing: Harris, p. 225. X 

c. Measuring: Harris, p. 225. X 

d. Judging, inferring, predicting 
reliably: Kurd, p. 199. 

X 

e. Using and making graphs, tables, 
charts: Harris, p. 225. 

X 

f. Manipulating science equipment, 
tools: Harris, pp. 224-225. 

X 

g. Making operational definitions: 
provided in the study of physical 
laws and principles: EPP textbook. 

X 
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+ + -

h. Formulating, testing, verifying 
hypotheses: Harris, p. 225. 

X 

i. Controlling and manipulating 
variables: Karris, p. 225. 

X 

j. Gathering data through experi-
mentation: Harris, p. 225. 

%/• 

k. Concluding and generalizing from 
data: stressed in HPP text 
exercises and lab activities. 

X 

1. Making and using models: scale 
drawing: Harris, p. 225. 

X 

m. Other. — 

Relation to Other School Levels 

19. The secondary school science program: 

++ 

Relies and builds sequentially 
on skills and content previously 
developed (K-S). 

X 

Provides introduction to and ex-
ploration in secondary school spec-
ialized sciences: Lockard, 1972, 
p. 750. 

X 

Is general education—providing 
basic skills, content and explora-
tory experiences independent of 
other school levels. 

X 
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Objectives: Methods: Materials: 

H—H + + -

la #X 
b #X j 
c X 

Key; 
# = Value assigned from Zorn*s criteria 
X = Value determined from the studied program 
- = No response 

++ + + - ++ + + -

2a # x 8a X # 

i b # x b X # 
c X 9a X # 

3a # x 1 X # 
b X # 2 X # 
c - 3 # x 
d - b X # 

4a X # c # X 
b #x d x # 
c X # e X # 
d X # f X 

5a #x g — 

b # X LOa ,# X 
6a X b # X 
b X # c X 

X d #-
d X # e 
e #x 11a X 
f x # b X 
q # X c • -

h X 12a X 
i - b X' 

7a X # c 
b #x 13a X 
c #x b X # 

c #x 
14 a X 
b X # 
c X 
d X 
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THE HPP PHYSICS PROGRAM PROFILE—A DESCRIPTION 
AND ANALYSIS GUIDE—Continued 

Content: Skills: 

Relation—Other 
Levels: 

-H- + + -

15a #x 
b # X 
c X # 
d — 

16a # X 
b{ #X 
c! X 
d X 
e 1 X # 
f | X 

gl X 

++ + + -

I7al X # 
2 X # 
3 #X 

4 # X 

5 X # 
6 # X 

7 X # 
bl X # 
2 X # 

cl X # 
2 X # 
3 X # 
4a X 

b X 

c X 
5 -

18a # X 
b #x 
c x # 
d #x 
e X # 
f X 

q X # 
h #x 
i #x 
j #x 
k #x 
1 X # 
m -

++ + "T1 i—— 

19a X 

b #x 
c #x 
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COMPOSITE CHECKLIST FINDINGS FOR ALL AMERICAN 

SCIENCE PROGRAMS STUDIED* 

Objectives 

1. Objectives are primarily stated as: 

a. Specific behavioral (performance) 
goals. 

b. General and long-range goals, 

c. Other . 

Methods 

2. Grouping for instruction: 

++ 

a 
b 
c 
d 

a 
b 
c 
d 

a 

+ 

++ + + -

a. Individual instructions. a c 
b 
d 

b. Small group instruction. c a 
b 
d 

*American science programs: a (BSCS); b (CHEM Study); 
c (ESCP); and d (HPP). 
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++ + + -

c. Whole class instruction (large 

group). a 
c 
d 

b 

3. Course structured by: 

++ + + -

a. Teacher (following curriculum 
guides). 

a 
b 
c 
d 

b. Curricular programs (federal 
projects). 

a 
b 
c 
d 

c. Curricular programs (publishing 
companies). 

— 

d. Other. — 

4. Content coverage by students: 

++ + + -

a. Primarily cover the same basic 
material. 

a 
b 
c 
a 

b. Provisions for pursuit of 
special interests. 

a 
d 

c b 

c. Provision for remedial and 
enrichment work. 

a 
d 

c b 

d. Provision for variation in 
learning rate. 

a 
b 
d 

c 



5. Course emphasis on the: 
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++ -f + -

a. Development of conceptual 
understanding. 

a 
b 
c 
d 

b. Acquisition of process skills. a 
b 

c 
d 

Specific classroom methods; 

4-+ + + -

a. Teacher presentation (lecture). C a 
d 

b 

b. Use of reading (visual materials). a 
b 
c 
d 

c. Teacher demonstration. a 
c 
d 

b 

d. Independent study and research. a 
b 
d 

c 

e. Direct, firsthand experiences 
and investigations. 

a 
b 

c 
d 

f. Discussion groups. a 
c 

b 
d 

g. Discovery, problem-solving 
approach. 

a 
b 

c 
d 

h. Laboratory activities and ex-
periences . 

a 
b 
c 
d 
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++ + + ... 

i. Other. — 

Student independence in activity work: 

++ + + -

a. Student self-directed {open-
ended projects). 

a 
d 

b 
c 

b. Situation structured to maximize 
the possibility of student dis-
covery. 

a 
b 

c 
d 

c. Situation highly structured by 
detailed instructions directing 
simple manipulations. 

c a 
b 
d 

Materials 

8. Classroom equipment for activities is; 

++ + Hr -

a. Secured and organized by 
teacher (school). 

d a 
c 

b 

b. Commercially pre-packaged as 
kits „ b 

c 
d 

a 

Specific student reading materials avai lable: 

++ + + -

a. Textbooks (written content). a 
b 
c 
d 
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f+ + + -

(1) Emphasize methods of a 
deriving concepts. b 

ri 
L* 

d 

(2) Describe scientists' ex- a 
periments and historical b 
information. c 

d 

(3) Provide student activity. a b 
c d 

b. Lab manuals; workbooks; study a c 
guides. b 

d 

c. Combined lab-texts (activity a b 
and content). c d 

d. Self-pacing materials (pro- a b c 
grammed instruction. d 

e. Supplementary books; booklets; d a b 
pamphlets. c 

f. Bibliographies. a 
c 

d b 

g. Other. — 

Provisions for student reading limitations: 

4-+ + + -

a. Limited required reading. a 
b 
c 
d 

b. Special materials at low reada- a b 
bility levels. c 

d 
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++ + + -

c. Pictures, illustrations, 
diagrams (visual aids). 

a 
b 
c 
d 

d. No provisions. — 

e. Other provisions. — 

Activity work guided by: 

+ + + + -

a. Written directions. a 
b 
c 
d 

b. Oral directions. a 
b 
c 
d 

c. Other. — 

Student recording of classwork: 

++ + + -

a. Unstructured; students keep own 
records in notebooks or log books. 

a 

b 
d c 

b. Structured; lab manuals and work-
books with spaces for answers. 

a 
b 
c 
d 

c. Other. — 



13. Audiovisual materials: 
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++ + -

a. All students exposed to same basic 
material. 

a 
b 
c 
d 

b. Individual and groups use mater-
ials as needed for supplementary 
information. 

d a 
c 

b 

c. Not provided. b a 
c 
d 

14. Audiovisual materials available: 

++ + + -

a. Subject matter films and 
filmstrips. 

a 
b 
d 

c 

b. Single concept film loops. a 
d 

b c 

c. Pictures? maps; models; 
diagrams. 

a 
b 
c 
d 

d. Other. d 

Content 

15. Content included is organized: 

++ + + -

a. Around a few major themes 
(conceptual schemes identified 
by science specialists). 

a 
b 
c 
d 
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As a general science inter-
disciplinary approach with a 
wide variety of principles 
drawn from different science 
areas. 

As separate science-discipline 
areas. 

++ + 

a 
b 
c 
d 

a 
b 

Other. 

16. Content included emphasizes or includes: 

++ + + — 

a. Biology-life science 
(health science). a c b a 

b. Physical science. c 
d 

a 
b 

c. Chemistry. b a 
c 
d 

d. Earth science. c b a 
d 

e • Space science (astronomy). c 
d 

b a 

f. Work of scientists? historical 
information. 

b 
c 
d 

a 

g. Other. a 
d 
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Skills 

17. Develop and use basic skills: 

A. Basic reading skills: 

++ + + -

(1) Using table of contents; a 
glossary; index. b 

c 
d 

(2) Using headings; italics; type c a 
size. b 

d 

(3) Reading for information, main a 
ideas. b 

c 
d 

(4) Outlining. a 
b 
c 
d 

(5) Developing science vocabulary a c 
(words italized, underlined). b 

d 

(6) Locating and using reliable a c b 
sources of information: books, d 
reference materials. 

(7) Following written directions. a c 
b 
d 

B. Communication skills: 

++ + + -

(1) Understand and express infor- d a 
mation orally. b 

c 
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++ + + -

(2) Understand information pictorially 
presented: pictures, charts, dia-
grams, maps. 

a 
c 

b 
d 

C. Mathematical (computational) skills : 

I I1 4- + -

(1) Working with whole numbers. a 

b 
d 

c 

(2) Working with fractions and 
decimals. 

a 

b 
c 

d 

(3) Working with the metric system. b 

d 
a c 

(4) Working with more advanced math 
skills: 
(a) Algebra. d a 

b 

c 

(b) Geometry. d a 
b 
c 

(c) Exponents. a 

b 
c 

d 

(5) Other. a 

Develop and use science skills: 

++ + + -

a. Classifying by categories and 
sequence. 

a b 
c 
d 
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fa. Observing. 

++ 

a 
b 
c 
d 

+ 

c. Measuring. b 
d 

a 
c 

d. Judging, inferring, predicting 
reliably. 

b 
c 
d 

e. Using and making graphs, tables, 
charts. 

a 
d 

£' Manipulating science equipment, 
tools. 

a 
b 

c 
d 

g. Making operational definitions. a 
b 
d 

h. Formulating, testing, verifying 
hypotheses. 

a 
b 
d 

i. Controlling and manipulating 
variables. 

a 
b 
d 

j. Gathering data through experimen-
tation . b 

c 
d 

k. Concluding and generalizing 
from data. 

a 
b 
C I 
a ! 

u 
1. Making and using models; scale 

drawing. 
a 
b 
c 
d 
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++ + + -

m. Other. — 

Relation to Other School Levels 

19. The secondary school science programs; 

++ 

Relies and builds sequentially on 
skills and content previously 
developed (K-8). 

b. Provides introduction to and ex-
ploration in secondary school 
specialized sciences. 

Is general education—providing 
basic skills, content, and 
exploratory experiences independ-
ent of other school levels. 

a 
b 
d 
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A COMPOSITE PROFILE FOR ALL AMERICAN SCIENCE PROGRAMS 

A DESCRIPTION AND ANALYSIS GUIDE 

Objectives: Methods Materials: 
+ -f - ++ Jr + - ++ + + - -

la #.X 2a #x 8a X # 
b #x b #X b X # 
c X c X 9a X # 

3 a #x X # 
b X # 2 X # 
c - 3 X # 
d - b X # 

4a X # c #x 
b # x d #X 
c #x e #x 
d : X # f X 
5a #X g — 

b #x 10a # X 
o a X # b #x 
b X # c X 
c X # d # -
d X # e 
e X # 11a X 
f X # b X 

— g _ #x c ... 

h x # 12a X 
i - b X 

7a X # c 
b X # 13a X 
c #X b X # 

c 
14 a X 
b X # 
c X 
d X 

Key: 
# = Value assigned frcirt Zorn's Criteria 
X = Composite value determined by averaging all studied programs' 

values 
- = No response 
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A COMPOSITE PROFILE FOR ALL AMERICAN SCIENCE PROGRAMS 
A DESCRIPTION AND ANALYSIS GUIDE—Continued 

Content: Skills: 
Relation—Other 

Levels: 

-M- + -L-
-

L5a #x 
b # X 
c X # 
d -

15 a X # 
b ! # X 

c ! X 
d X 
e #x 
f X 

q X 

++ + + -

17al X # 
2 X # 
3 #X 
4 # X 

5 X ft 
6 # X 
7 X # 

bl # X 
2 X # 

cl X # 
2 X # 
3 X # 
4a X 
b X 
c X 
5 X 

18a # X 
b # x 
c x # 
d #X 
e x # 
f X # 
g X # 
h # x 
i #X 
-i 
J #X 
k # x 
1 X # 
m -

++ i + - + 1 ] — — 

19a X # 
b #x 
c # X 
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CHECKLIST FINDINGS FOR KUWAITI BIOLOGY PROGRAM 

Objectives 

1. Objectives are primarily stated as: 

Specific behavioral (performance) 
goals: lst-year biology teacher's 
guide (T.G.), pp. 74; 2nd-year 
biology (T.G.), p. 21. 

General and long-range goals: 
lst-year biology (T.G.), pp. 
7-8, 18; 2nd-year biology (T.G.), 
pp. 18, 21-22. 

c. Other: scientific concepts and 
facts: lst-year biology (T.G.), 
pp. 9-13; 2nd-year biology (T.G.), 
pp. 5-13; N.C., pp. 153-238.* 

+ + 

X 

X 

+ 

X 

2. Grouping for instruction 

++ + 

a. Individual instruction: not 
provided in both classroom and 
lab activities. 

X 

b. Small group instruction: 2nd-
year biology (T.G.), pp. 53, 65, 
90; 3rd-year biology, student 
lab manual (SUM.) , p. 30. 

X 

c. Whole class instruction (large 
group): there are a great deal 
of teacher's classroom and lab 
activities in teaching biology, 

X 

*Kuwait, Ministry of Education, New Curricula, 1973/1974, 
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Course structured by: 

++ + 

Teacher (following curriculum 
guides): the teacher must follow 
the instructions as outlined in the 
teacher's guides. 

X 

Curricular programs (federal proj-
ects) : the biology course is 
structured by the Ministry of 
Education. 

d. Other. 

X 

c. Curricular programs (publishing 
companies). 

Content coverage by students: 

++ + 

a. Primarily cover the same basic 
materials: all students are re-
quired to study the course 
materials. 

X 

b. Provisions for pursuit of spec-
ial interests: not provided. 

X 

c. Provisions for remedial and en-
richment work: not provided. 

X 

d. Provision for variation in 
learning rate: all students are 
required to achieve the same 
classroom and lab activities. 



5. Course emphasis on the 
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++ + 

Development of conceptual 
understandings: lst-year biology 
(T.G.), pp. 9-13; 2nd-year biology 
(T.G.), pp. 104-113, 129-134. 

X 

Acquisition of process skills: 
2nd-year biology (T.G.), p. 21. 

X 

6. Specific classroom methods: 

++ + + 

Teacher presentation (lecture): 
lst-year biology (T.G.), pp. 25, 
73, 94, 109, 112, etc. 

X 

Use of reading (visual materials) 
reading for textbook and lab 
manuals is required: lst-year 
biology (T.G.), p. 18. 

X 

c. Teacher demonstration: lst-year 
biology (T.G.), pp. 24, 75, 87, 
108; 3rd-year biology (SLM), pp. X 
17, 19, 35. 

Independent study and research: 
Not provided. X 

Direct, firsthand experiences and 
investigations: several lab ac-
tivities are provided for this pur-
pose in all biology lab manuals. 

X 

Discussion groups: lst-year biol-
ogy (T.G.), pp. 17, 24, 27, 76, 79, 
123, etc.; 2nd-year biology (T.G.), 
pp. 29, 75, 77, 121, etc. 

X 
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Discovery, problem-solving 
approach: lab activities are 
restricted to confirmatory and 
illustrative activities. 

++ + 

X 

Laboratory activities and ex-
periences: are provided in all 
four grade levels: N.C., pp. 
156-234. 

X 

Other. 

7. Student independence in activity work: 

++ + + 

a. Student self-directed (open-
ended projects): not provided. X 

b. Situation structured to maximize 
the possibility of student dis-
covery provided throughout the 
student's lab manuals. 

X 

Situation highly structured by 
detailed instructions directing 
simple manipulations: also 
provided in the students1 biol-
ogy lab manuals. 

X 

Materials 

8. Classroom equipment for activities is: 

+ + -

a. Secured and organized by teach-
er (school): lst-year biology 
(T.G.)/ pp. 16, 17; 2nd-year 
biology (T.G.), p. 17. 

X 

b. Commercially pre-packaged as 
kits: not provided. X 



Specific student reading materials available; 
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++ + -

a. Textbooks (written content): are 
emphasized in all grade levels. X 

(1) Emphasize methods of deriving 
concepts: emphasized through-
out the biology textbooks. 

X 

(2) Describe scientists' experi-
ments and historical infor-
mation: e.g., 3rd-year biol-
ogy textbook, pp. 32, 33, 37, 
40 , 41, 42, 63, 65. 

X 

(3) Provide student activity: the 
activities are provided in the 
student's lab manuals. 

X 

b. Lab manuals; workbooks; study guides: 
each biology curricula is provided 
with student's lab manual. 

X 

c. Combined lab-texts (activity and 
content): not provided. X 

d. Self-pacing materials (programmed 
instruction): not provided. 

X 

e. Supplementary books; booklets; 
pamphlets: not provided. 

X 

f. Bibliographies: not provided in 
all students' textbooks. 

X 

g. Other. — 

Provisions for student reading limitatio >ns: 

+ + + + -

a. Limited required reading: there 
is a great deal of reading for 
biology textbooks. 

X 
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++ + + -

b. Special materials at low read-
ability levels: not provided. X 

c. Pictures, illustrations, diagrams 
(visual aids): provided through-
out the biology textbooks and 
lab manuals. 

X 

d. No provisions: no response. — 

e. Other provisions. — 

Activity work guided by: 

++ + + -

a. Written directions: emphasized 
in all students' lab manuals. X 

b. Oral directions: provided by the 
teacher when they are necessary. 

X 

c. Other. — 

12. Student recording of classwork: 

++ + + 

Unstructured—students keep own 
records in notebooks or logbooks: 
2nd-year biology (SLM), p. 5; 
3rd-year biology (SLM), p. 5. 

X 

b. Structured--lab manuals and 
workbooks with spaces for answers 
emphasized in all student lab 
manuals. 

c. Other. 

X 



13. Audiovisual materials: 
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++ + + -

a. All students exposed to same 
basic materials: yes, both in 
lab and classroom activities: 
N.C., 1973/19 7 4. 

X 

b. Individuals and groups use 
materials as needed for supple-
mentary information: not in-
cluded . 

X 

c. Not provided. X 

Audiovisual materials available: 

++ + + -

a. Subject matter films and film-
strips: N.C., pp. 157, 160, 
165, 178, 199, 211, 223, etc. 

X 

b. Single concept film loops: 
N.C., pp. 174, 208, 213, 226. X 

c. Pictures; maps; models; diagrams: 
N.C., pp. 157, 160, 163, 165, 175, 
193, 208, etc. 

X 

d. Other. 
— 

Content 

15. Content included is organized: 

-f—h + + 

a. Around a few major themes (con-
ceptual schemes identified by-
science specialists): empha-
sized in all biology textbooks: 
N.C., pp. 155-236. 

X 
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++ + + -

b. As a general science interdisci-
plinary approach with a wide 
variety of principles from dif-
ferent science areas: chemistry 
is included in the 3rd- and 4th-
year biology textbooks. 

X 

c. As separate science-discipline 
courses. 

X 

d. Other. — 

Content included emphasizes or includes; 

++ + + -

a. Biology-life science (health 
science) . X 

b. Physical science: generally 
included in the 3rd- and 4th-
year biology textbooks. 

X 

c. Chemistry: e.g., the 3rd-year 
biology text, pp. 41, 53, 55, 
SO, 133, 141, etc. 

X 

a. Earth science. X 

e. Space science (astronomy). X 

f. Work of scientists; historical 
information: included, particu-
larly in the 3rd- and 4th-year 
biology textbooks. 

X 

g. Other. — 
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Skills 

17. Develop and use basic skills: 

A. Basic reading skills: 

++ + + 

(1) Using table of contents? glossary; 
index: is provided in all stu- X 
dents' textbooks and lab manuals. 

(2) Using headings; italics; type size 
are included in both textbooks and X 
lab manuals. 

(3) Reading for information; main 
ideas: emphasized in all biology X 
textbooks. 

(4) Outlining. X 

(5) Developing science vocabulary 
(words italicized; underlined): 
emphasized in all biology text- x 

books. 

(5) Locating and using reliable sources 
of information: books, reference 
materials: no bibliographies for X 
suggested readings are provided in 
any of the biology textbooks. 

(7) Following written directions: 
emphasized in all students' lab X 
manuals. 

B. Communication skills: 

(1) Understand and express informa-
tion orally: included especially 
in class discussions and group 
work. 

++ 

X 
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+ + + + -

(2) Understand information pictcrially 
presented? pictures, charts, dia-
grams, maps: many illustrations 
are provided in both textbooks and 
lab manuals for this purpose. 

X 

C. Mathematical (computational) skills: 

+4- + + -

(1) Working with whole numbers: is 
needed for certain lab activities. 

X 

(2) Working with fractions and deci-
mals: e.g., 3rd-year biology 
(text), pp. 46, 106, 122, 132, 
166. 

X 

(3) Working with the metric system: 
e.g., 3rd-year biology (text), 
pp. S, 10, 99, 194, etc. 

X 

(4) Working with more advanced math 
skills: 
(a) Algebra. X 

(b) Geometry. X 

(c) Exponents. X 

(5) Other. — 

Develop and use science skills: 

++ + + -

a. Classifying by categories and 
sequence: lst-year biology (text), 
pp. 7-8? 2nd-year biology (text), 
pp. 6-8. 

X 
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++ + 

b. Observing: emphasized in all 
student lab activities: e.g., 
2nd-year biology (T.G.), pp. 
5-13. 

X 

Measuring: e.g., 3rd-year biol-

ogy (SIM)# PP. 37, 40, 41, 55. 
X 

d. Judging, inferring, predicting 
reliably: are required from 
students in almost all their lab 
activities. 

X 

e. Using and making graphs, tables, 
charts: e.g., 3rd-year biology 
(text), pp. 48, 66, 88, 89, 106, 
166. 

Formulating, testing, verifying 
hypotheses: N.C., pp. 177, 178, 
181, 186. 

X 

f. Manipulating science equipment, 
tools: e.g., lst-year biology x 
(T.G.), pp. 34-41. 

g. Making operational definitions: 
especially in the 3rd- and 4th-
year biology textbooks. 

X 

Controlling and manipulating 
variables: e.g., 3rd-year biology X 
(SIM), pp. 40-41, 53-54, 89. 

Gathering data through experimen-
tation: e.g., 3rd-year biology 
(SIM), pp. 31, 40, 53-54, 89. 

Concluding and generalizing from 
data: N.C.., pp. 161, 164, 172; 
lst-year biology (T.G.), pp. 64, 
100. 

X 
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++ -h + 

1. Making and using models; scale 
drawing: models are usually used 
by teachers for demonstrations. 

X 

m. Other. 

Relation to Other School Levels 

19. The secondary school science program: 

++ + 

a. Relies and builds sequentially on 
skills and content previously 
developed (K-8): lst-year biology 
(T.G.), p. 109. 

Provides introduction to and ex-
ploration in secondary school 
specialized sciences: lst-year 
biology (T.G.), p. 16. 

Is general education—providing 
basic skills, content and ex-
ploratory experiences independent 
of other school levels. 

X 
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+-f- + -j~ -
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CHECKLIST FINDINGS FOR KUWAITI CHEMISTRY PROGRAM 

Objectives 

1. Objectives are primarily stated as: 

++ + + -

a. Specific behavioral (performance) 
goals: 3_.C., pp. 103, 105;* N.Ĉ ., 
p. 89.** 

X 

b. General and long-range goals: 
S.C., pp. 103-104; N.C., p. 89. X 

c. Other: conceptual themes. X 

Methods 

2. Grouping for instruction: 

Individual instruction: certain 
experiments and practices to be 
conducted by the individual stu-
dent: e.g., lst-year chemistry 
(text), pp. 17-38. 

Small group instruction: included 
in several student lab activities: 
e.g., 2nd- and 3rd-year chemistry, 
students' lab manuals (SLM). 

c. Whole class instruction (large 
group): included in both class-
room and lab activities: N.C:., 
pp. 100, 107, 115, 130, 135, etc. 

X 

+ 

X 

X 

*Kuwait, Ministry of Education, Science Curricula, 1976/ 
1977. 

**Kuwait, Ministry of Education, New Curricula, 1973/1974, 
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++ 

a. Teacher (following curriculum 
guides): the teacher must follow 
the outlined procedures in the 
teacher's guides. 

X 

Curricular programs (federal 
projects): the chemistry course 
is structured by the Ministry of 
Education. 

Curricular programs (publishing 
companies). 

d. Other. 

4. Content coverage by students 

++ + + -

a. Primarily cover the same basic 
materials: all students are re-
quired to study the course mater-
ials . 

X 

b. Provisions for pursuit of special 
interests: not provided. X 

c. Provision for remedial and enrich-
ment work: not provided. X 

d. Provision for variation in learning 
rate: not provided. X 

Course emphasis on the: 

++ + + -

a. Development of conceptual 
understandings: N.C_., pp. 89-
150. 

X 



309 

- |— + + -

b. Acquisition of process skills: 
S_.Ĉ ., p. 103; lst-year chemistry 
(text), pp. 17-38. 

X 

6. Specific classroom methods: 

-H + + -

a. Teacher presentation (lecture): 
N.C., pp. 120-123, 128-131, etc. X 

b. Use of reading (visual materials); 
reading for the textbooks and lab 
manuals is necessary. 

X 

c. Teacher demonstration: N.Ĉ ., pp. 
130, 131, 133, 135-136, 137, 139; 
2nd-year chemistry (SLM), pp. 42, 
45. 

X 

d. Independent study and research: not 
provided. X 

e. Direct, firsthand experiences and 
investigations: nearly all student 
lab activities are directed toward 
this purpose. 

X 

f. Discussion groups: included in both 
classroom and lab activities. X 

g. Discovery, problem-solving approach: 
student lab activities of an illus-
trative and confirmatory nature. 

X 

h. Laboratory activities and experi-
ences: N.C., p. 89. X 

i. Other. — 
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7. Student independence in activity work: 

++ + + 

Student self-directed (open-
ended projects): Students are 
only required to conduct the ex-
periments presented in their lab 
manuals. 

X 

Situation structured to maximize 
the possibility of student dis-
covery: provided throughout the 
students' lab manuals: e.g., 2nd-
and 3rd-year chemistry lab man-
uals . 

X 

Situation highly structured by 
detailed instructions directing 
simple manipulations: e.g., 2nd-
year chemistry (SIM), pp. 12, 26, 
54-55. 

X 

Materials 

8. Classroom equipment for activities is: 

++ + + 

a. Secured and organized by teacher 
(school): the teacher is re-
quired to prepare both classroom 
and lab equipment for activities. 

X 

b. Commercially pre-packaged as 
kits: not provided. X 

Specific student reading materials available: 

++ + + -

a. Textbooks (written content): are 
provided for all grade levels. 

X 
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(1) Emphasize methods of de-
riving concepts: included 
throughout the chemistry 
textbooks: N.C.., pp. 89-
150. 

++ 

X 

+ 

(2) Describe scientists' ex-
periments and historical 
information: e.g., 3rd-
year chemistry (text), 
pp. 94, 102, 107, 208, 209, 
etc. 

X 

(3) Provide student activity: 
the student activities are 
included in the lab manuals, 
except the lst-year chemis-
try textbook. 

X 

Lab manuals; workbooks; study 
guides: provided for all 
chemistry textbooks, except lst-
year chemistry textbook. 

X 

Combined lab-texts (activity and 
content): provided only for the 
lst-year chemistry textbook. 

X 

Self-pacing materials (programmed 
instruction): not provided. X 

Supplementary books; booklets, 
pamphlets: not provided. X 

X 

f. Bibliographies: eight foreign 
reference titles are provided, 
only for the 4th-year chemistry 
textbook, as the textbook refer-
ences rather than as recommended 
student readings. 

g. Other. 
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++ + + -

a. Limited required reading: not 
provided. X 

b. Special materials at low read-
ability levels: not provided. X 

c. Pictures, illustrations, diagrams 
(visual aids): provided in both 
textbooks and lab manuals. 

X 

a. No provisions: no response. — 

e. Other provisions. — 

Activity work guided by: 

++ + + -

a. Written directions: included in 
all students' lab manuals. X 

b. Oral directions: the teacher 
provides them when they are re-
quired in student activities. 

X 

c. Other. 
— 

Student recording of classwork: 

+ + -

a. Unstructured—students keep own 
records in notebooks or logbooks: 
not available. 

X 

b. Structured—lab manuals and work-
books with spaces for answers: 
emphasized in all student lab 
manuals. 

X 

c. Other. — 
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4*+ + + -

a. All students exposed to same basic 
materials: yes, in both lab and 
classroom activities. 

X 

b. Individual and groups use mater-
ial as needed for supplementary 
information: not included. 

X 

c. Not provided: limited instruc-
tional films are provided. 

X 

Audiovisual materials available: 

++ + + -

a. Subject matter films and film-
strips: N_.C., pp. 94, 95, 110. 

X 

b. Single concept film loops: not 
provided. X 

c. Pictures; maps; models; diagrams: 
N.C., pp. 92, 96, 97, 123. 

X 

d. Other. — 

Content 

15. Content included is organized: 

+ + + 

Around a few major themes (con-
ceptual schemes identified by 
science specialists): e.g., 
N.C^., pp. 89-150. 

As a general science interdis-
ciplinary approach with a wide 
variety of principles drawn from 
different science areas. 

X 

As separate science-discipline 
courses. X 
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Skills 

++ + + -

d. Other. — 

Content included emphasizes or includes: 

++ + + -

a. Eiology-life science (health 
science): e.g., 3rd-year 
chemistry (text), pp. 43-84. 

X 

b. Physical science: e.g., 2nd-
year chemistry (text), pp. 5-13, 
30-32. 

X 

c. Chemistry. X 

d. Earth science: not included. X 

e. Space science (astronomy): not 
included. X 

f. Work of scientists; historical 
information: e.g., 4th-year 
chemistry (text), pp. 10, 76, 156, 
249, 252, 254. 

X 

g. Other. — 

Develop and use basic skills: 

A. Basic reading skills: 

+ + + + -

(1) Using table of contents; glossary; 
index: provided for all chemis-
try textbooks. 

X 

(2) Using headings; italics; type 
size: are included in both text-
books and lab manuals. 

X 
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(3) Reading for information; main 
ideas: emphasized in all chem-
istry textbooks. 

++ + 

(4) Outlining. X 

(5) Developing science vocabulary 
(words italicized, underlined) : 
emphasized in all chemistry text-
books . 

(6) Locating and using reliable sources 
of information: books, reference 
materials: there are no bibliog-
raphies in chemistry textbooks. 

X 

(7) Following written directions: 
e.g., lst-year chemistry (text) 
p. 7. 

X 

B. Communication skills: 

++ + + 

(1) Understand and express informa-
tion orally: included especially 
in group work and teacher demon-
stration activity. 

X 

(2) Understand information pictorially 
presented: pictures, charts, dia-
grams, maps: are provided in all 
chemistry textbooks. 

X 

C. Mathematical (computational) skills: 

++ + + -

(1) Working with whole numbers: 
definitely included. X 
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++ 

(2) Working with fractions and 
decimals: e.g., 3rd-year chemistry 
(text), pp. 131-135, 140, 145-147, 
etc. 

+ 

X 

(3) Working with the metric system: 
e.g., lst-year chemistry (text), 
pp. 22-38. 

X 

(4) Working with more advanced math 
skills: 
(a) Algebra: e.g., 3rd-year 

chemistry (text), pp. 94, 
128, 146, etc. 

X 

(b) Geometry: not included X 

(c) Exponents: e.g., 4th-year 
chemistry (text), pp. 54, 67, 
83, 122-127, etc. 

X 

(5) Other. 

18. Develop and use science skills: 

++ -F ! + 

Classifying by categories and 
sequence: e.g., lst-year chem-
istry text, pp. 72-81. 

b. Observing: emphasized in all stu-
dent lab activities. X 

Measuring: e.g., 3rd-year chemistry 
(Sffi), pp. 91-92, 95-96, 109-111; 
2nd-year chemistry (SIM), pp. 13-
15. 

X 

d. judging, inferring, predicting 
reliably: emphasized in most of 
experiments: e.g., 2nd-year 
chemistry (SIM), pp. 5, 8, 12, 
14, etc. 

X 
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++ + + 

Using and making graphs, tables, 
charts: e.g., 3rd-year chemistry 
(SIM) , pp. Ill, 116, 121, 127, 
134. 

X 

Manipulating science equipment, 
tools: e.g., lst-year chemistry 
(text), pp. 17-38; 2nd-year 
chemistry (SIM), pp. 7, 9, 13, 
17, etc. 

Making operational definitions: 
lst-year chemistry (text), pp. 
130, 136; 4th-year chemistry 
(text), pp. 48-49, 52, 153, etc. 

h. Formulating, testing, verifying 
hypotheses: almost all students' 
lab activities are directed 
toward testing and verifying goals 

Controlling and manipulating 
variables: provided in student 
lab investigations: e.g., 2nd-
year chemistry (SLM), pp. 7-8, 
27-28, etc. 

X 

Gathering data through experimen-
tation: required in all student 
experimentation: e.g., 3rd-year 
chemistry (SLM), pp. 72, 85, 111, 
116, etc. 

X 

Concluding and generalizing from 
data: are demanded from students 
in all experiments: e.g., 2nd-
year chemistry (SIM), pp. 6, 8, 
10, 22, etc. 

X 

Making and using models; scale 
drawing: e.g., 3rd-year chemistry 
(SLM), pp. Ill, 116, 121, 127, 
133-134. 

X 



318 

++ + + -

m. Other. 
— 

19. Relation to Other School Levels 

++ + + 

Relies and builds sequentially on 
skills and content previously 
developed (K-8): N.C., p. 89. 

X 

Provides introduction to and 
exploration in secondary school 
specialized sciences: N.iC., pp, 
89, 112. 

Is general education—providing 
basic skills, content and ex-
ploratory experiences independent 
of other school levels: provided in 
1st- and 2nd-year chemistry curri-
cula. 

X 
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Objectives 

1. Objectives are primarily stated as: 

Methods 

++ + + -

a. Specific behavioral (performance) 
goals: 3rd-year geology Teacher's 
Guide (T.G.), pp. 9, 12-13. 

X 

b. General and long-range goals: 3rd-
year geology (T.G.), pp. 9, 12-13. 

X 

c. Other: conceptual themes: N.C., 
pp. 241-263.* X 

Grouping for instruction: 

++ + + -

a. Individual instruction. X 

b. Small group instruction: 3rd-
year geology (T.G., pp. 79, 85, 
110, 116, 122, 132. 

X 

c. whole class instruction (large 
group): emphasized in teaching 
geology for all grade levels: 
N.jl., pp. 241-263. 

X 

*Kuwait, Ministry of Education, New Curricula, 1973/1974 
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3. Course structured by: 

++ + + -

a. Teacher (following curriculum 
guides): the teacher mast follow 
the structured procedures of the 
teacher 1s guide. 

X 

b. Curricular programs (federal 
projects): the geology course 
is structured by the Ministry of 
Education. 

X 

c. Curricular programs (publishing 
companies). — 

d. Other. 
— 

Content coverage by students: 

++ + + -

a. Primarily cover the same basic 
materials: all students must 
study the course materials. 

X 

b. Provisions for pursuit of 
special interests: not provided. X 

c. Provision for remedial and en-
richment work: not provided. X 

d. Provision for variation in 
learning rate: not provided. X 

Course emphasis on the: 

++ + + -

a. Development of conceptual 
understandings: 3rd-year geology 
(T.G.), pp. 7, 9-12. 

X 

5. 
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++ + + -

b. Acquisition of process skills: 
3rd-year geology (T.G.), pp. 12-
13. 

X 

6. Specific classroom methods: 

++ 

Teacher presentation (lecture): 
2nd-year geology (T.G.), pp. 9, 
25, 43, 63, 11, 108, 218, etc. 

X 

b. Use of reading (visual materials); 
reading is required and necessary. X 

Teacher demonstration: N.C., pp. 
246, 256, 258; 3rd-year geology 
(T.G.), pp. 20, 29, 34, 37, 58, 
75, etc. 

X 

Independent study and research: 
provided to students as out-
school activities: e.g., 2nd-
year geology (T.G.), pp. 40, 236. 

X 

Direct, firsthand experiences and 
investigations: through illustra-
tive lab activities, field trips: 
3rd-year geology (T.G., pp. 12-13. 

X 

Discussion groups: emphasized 
throughout teacher's guides: e.g., 
3rd-year geology (T.G.), pp. 20, 
25, 28, 30, 41, 56, etc. 

X 

Discovery, problem-solving approach 
not included. X 

h. Laboratory activities and exper-
iences: except for the 3rd-year 
geology curriculum, there are very 
few student lab activities for the 
other two geology curricula. 

X 



324 

++ + + — 

i. Other. 

7. Student independence in activity work: 

++ + + -

a. Student self-directed (open-
ended projects) : not provided. 

X 

Situation structured to maximize 
the possibility of student dis-
covery: is included within the 
Teacher's Guides. 

X 

c• Situation highly structured by 
detailed instructions directing 
simple manipulations. 

X 

Materials 

8. Classroom equipment for activities is: 

+ ± -

a. Secured and organized by teacher 
(school) : the teacher must pre-
pare anc organize the necessary 
equipment as outlined in T.G. 

X 

b. Commercially pre-packaged as kits: 
not provided. X 

9. Specific student reading materials available: 

++ + + 

a. Textbooks (written content): 
provided for all grade levels. 

(1) Emphasize methods of deriving 
concepts: included throughout 
the geology textbooks: N.C., 
pp. 241-263. 

X 
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I++ + + -

(2) Describe scientists' experi-
ments and historical informa-
tions 2nd-year geology (text), 
pp. 21, 61; 4th-year geology 
(text), pp. 61, 62. 

X 

(3) Provide student activity: not 
provided. X 

b. Lab manuals; workbooks? study 
guides: not provided. X 

c. Combined lab-texts (activity and 
content): not provided. X 

d. Self-pacing materials (programmed 
instruction): not provided. A. 

e. Supplementary books; booklets; 
pamphlets: not provided. X 

f. Bibliographies: not provided in 
all geology textbooks. X 

g. Other. 
— 

Provisions for student reading limitations: 

++ + + -

a. Limited required reading: not 
provided. X 

b. Special materials at low readabil-
ity levels: not provided. X 

c. Pictures, illustrations, diagrams 
(visual aids): provided in stu-
dents' textbooks. 

X 

d. No provisions: no response. — 

e. Other provisions. — 
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++ 

Written directions: provided by 
the teacher for certain lab 
activities: e.g., 3rd-year geol-
ogy (T.G.), pp. 95, 121. 

X 

Oral directions: highly stressed 
and to be provided by teachers: 
e.g., 3rd-year geology (T.G.), 
pp. 95, 111, 116, 128-129, etc. 

Other. 

X 

12. Student recording of classwork: 

++ + + -

a. Unstructured—students keep own 
records in notebooks or log books: 
it is available, particularly, in 
the 3rd-year geology curriculum. 

X 

b. Structured—lab manuals and work-
books with spaces for answers. X 

c. Other. 
— 

Audiovisual materials: 

++ + "f" -

a. All students exposed to same basic 
materials: films, charts, and 
other materials exposed to all 
students. 

X 

b. Individual and groups use materials 
as needed for supplementary infor-
mation: not included. 

X 

c. Not provided. X 
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14. Audiovisual materials available: 

++ + + -

a. Subject matter films and film-
strips: N.£., pp. 242, 244, 
254. 

X 

b. Single concept film loops: 
N.C., pp. 246, 254. 

X 

c. Pictures; maps; models; diagrams: 
N.C., pp. 246, 258, 260. 

X 

d. Other. — 

Content 

15. Content included is organized: 

++ + 

Around a few major themes (con-
ceptual schemes identified by 
science specialists): N.C_., 
pp. 241-2 63. 

X 

As a general science inter-
disciplinary approach with a wide 
variety of principles drawn from 
different science areas: e.g., 
biology, chemistry, physics, 
space science. 

X 

As separate science-discipline 
courses. X 

a, Others, 

16. Content included emphasizes or includes: 

+ + + + -

a. Biology-life science (health 
science): 4th-year geology 
(text), pp. 37-58, 113-123. 

X 
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++ + + -

b. Physical science: e.g., 
3rd-year geology text, pp. 45-
59. 

X 

c. Chemistry: e.g., 4th-year geol-
ogy (text), pp. 68-71; 3rd-year 
geology (text), pp. 18-26, 46, 49, 
etc. 

X 

d. Earth science. X 

e. Space science (astronomy): 2nd-
year geology (text), pp. 11-30. X 

f. Work of scientists; historical in-
formation: e.g., 2no-year 
geology (text), pp. 21, 61. 

X 

g. Other. — 

Skills 

17. Develop and use basic skills 

A. Basic reading skills: 

++ + + -

(1) Using table of contents; 
glossary; index: provided in all 
students' textbooks. 

X 

(2) Using headings; italics; type size: 
provided in all students' textbooks. X 

(3) Reading for information; main ideas: 
emphasized in all geology textbooks. X 

(4) Outlining. X 

(5) Developing science vocabulary 
(words italicized; underlined): 
provided in all geology textbooks. 

X 
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(6) Locating and using reliable 
sources of information: books, 
reference materials: no bibliog-
raphies are provided in geology 
textbooks for this purpose. 

++ 

X 

(7) Following written directions: no 
lab manuals provided for geology 
curricula. 

X 

B. Communication skills: 

++ + 

(1) Understand and express infor-
mation orally: emphasized in 
.ooth classroom and lab activities: 
see 2nd- ard 3rd-year geology 
teacher's guides. 

(2) Understand information pictori-
ally presented: pictures, charts, 
diagrams, maps: are provided in 
geology textbooks. 

X 

C. Mathematical (computational) skills: 

(1) Working with whole numbers: 
utilized by students in lab 
activities. 

++ + 

(2) Working with fractions and deci-
mals: utilized in lab activities X 

(3) Working with the metric system: 
4th-year geology (text), pp. 126-
127. 

X 
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++ + + -

(4) Working with more advanced math 
skills: 
(a) Algebra. X 

(b) Geometry. X 

(c) Exponents. X 

(5) Other. 
— 

Develop and use science skills: 

++ + ± 1 -
a. Classifying by categories and 

sequences 3rd-year geology: 
e.g., pp. 108, 114, 135, 140. 

X 

b. Observing: 3rd-year geology 
(T.G.), pp. 95, 111, 116, 132, 
136, 141. 

X 

c. Measuring: 3rd—year geology 
(T.G.), pp. 82, 86, 89. X 

d. Judging, inferring, predicting 
reliably: 3rd-year geology, 
pp. 40,.80, 138, 165. 

X 

e. Using and making graphs, tables, 
charts: N.C., p. 260; 3rd-year 
geology (T.G.), pp. 13, 112. 

X 

f. Manipulating science equipment, 
tools: 3rd-year geology (T.G.), 
pp. 81, 94, 122. 

X 

g. Making operational definitions: 
not provided. X 

h. Formulating, testing, verifying 
hypotheses: N.C., pp. 251-252. X 
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++ + + -

i. Controlling and manipulating 
variables: not included. X 

j. Gathering data through experi-
mentation: N.C., pp. 251-252. X 

k. Concluding and generalizing from 
data: 3rd-year geology (T.G.), 
p. 13. 

X 

1. Making and using models; scale 
drawing: 3rd-year geology (T.G.), 
pp. 12-13. 

X 

m. Other. 
— 

Relation to Other School Levels 

19. The secondary school science program: 

++ + 

Relies and builds sequentially 
on skills and content previously 
developed (K-8): previous skills 
in reading, mathematics, and 
science experiences are necessary. 

Provides introduction to and ex-
ploration in secondary school 
specialized sciences. 

X 

X 

Is general education—providing 
basic skills, content and explora-
tory experiences independent of 
other school levels. 
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Objectives: Methods: Materials: 
H—!- + ± -

la # X 
b #x 
c X 

- f - J _ + + _ +-!- + + -

2a # } T 8a # 
b #x b # X 
c X 9a X # 

3a # 2 1 # 
b X # 2 #x 
c — 3 # X 
d — b #x 

4a X # c # X 
b # X d # X 
c # X e # X 
d # X f X 

5a g _ 
b # X 10a # X 

6a X # b # X 
b x # c X 
c X # d '#-
d #x e 
e . # X 11a X 
f X # b X 

—g_. # X c 
h # X 12a X 
i - b X 

7a # X c 
b X # 13a X 
c X # b # X 

c #x 
14 a X 
b #x 
c X 

a -

# = Value assigned from Zorn's Criteria 
X = Value determined from the studied program 
- = No response 



333 

THE KUWAITI GEOLOGY (EARTH SCIENCE) PROGRAM PROFILE 
A DESCRIPTION AND ANALYSIS GUIDE 

—Continued 

Relation—Other 
Content; 

-M- + + 

15a #X 
b # X 
c X # 
d — 

16 a X # 
b X 
c 1 X 
d X 
e X # 
f X 
q -

Skills: 
++ + "h -

17al X # 
2 X # 
3 #x 
4 # X 
5 X # 
6 # X 
7 # X 

bl X # 
2 X # 

cl #x 
2 MX 
3 #x 
4a X 
b X 
c X 

5 -

18a # X 
b #x 
c # X 
d #x 
e #x 
f #X 
9 # X 
h # X 
i # X 
j # X 
k #x 
1 #x 
m -

I jevel Ls:, I 
++ + + 1 _ 

19a X # 
b #x 
c # X 
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CHECKLIST FINDINGS FOR KUWAITI PHYSICS PROGRAM 

Objectives 

1. Objectives are primarily stated as: 

Methods 

++ + + -

a. Specific behavioral (performance) 
goals: S..C.., pp. 99-101.* X 

b. General and long-range goals: 
J3,• C_., pp. 99-100. X 

c. Other: conceptual themes: N.C., 
pp. 18-85.** X 

Grouping for instruction: 

++ + + -

a. Individual instruction: not 
provided X 

b. Small group instruction. X 

c. Whole class instruction (large 
group). X 

Course structured by: 

++ + + -

a. Teacher (following curriculum 
guides): teacher must follow the 
structured procedures in the 
teacher's guide. 

X 

*Kuwait, Ministry of Education, Science Curricula. 
1976/77. 

**Kuwait, Ministry of Education, New Curricula, 1973/74. 
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4 . 

++ + + -

b. Curriculum programs (federal proj-
ects) : the course is structured 
by the Ministry of Education. 

X 

c. Curricular programs (publishing 
companies). — 

d. Other. — 

Content Coverage by Students: 

++ + + -

a. Primarily cover the same basic 
material: all students must be 
exposed to same course materials. 

X 

b. Provisions for pursuit of special 
interests: not provided. X 

c. Provision for remedial and en-
richment work: not provided. 

X 

d. Provision for variation in 
learning rate: not provided X 

Course emphasis on the: 

++ + + — 

a. Development of conceptual 
understanding: .S.CL., p. 100. X 

b. Acquisition of process skills: 
S..C., pp. 100-101 . X 

Specific classroom methods: 

++ + + -

a. Teacher presentation (lecture): 
N.C., pp. 3 6 , 4 1 , 4 6 , 6 2 , 7 1 , 
7 8 , 7 9 , etc. 

X 
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++ 1 + + -

b. Use of reading (visual 
materials): reading of 
textbooks and lab manuals 
is necessary. 

X 

c. Teacher demonstration: N.C., 
pp. 20, 24, 30, 34, 43, 55, 62, 
73, etc. 

X 

d. Independent study and research: 
all students are only required 
to study the textbook materials 
and related lab activities. 

X 

e. Direct, firsthand experiences 
and investigations: provided 
in lab activities: first-year 
physics, student's lab manual 
(SIM), 1S74/75. 

X 

f. Discussion groups: are 
emphasized in classroom and 
lab activities. 

X 

g. Discovery, problem-solving ap-
proach: nearly all of the lab 
activities are illustrative 
activities. 

X 

h. Laboratory activities and ex-
periences: S.C., pp. 100-101; 
N.C., p. 9. 

X 

i. Other 
— 



337 

7. Student independence in activity work: 

Student self-directed (open-
ended projects: not provided 

b. Situation structured to maximize 
the possibility of student dis-
covery: e.g., first-year physics 
(SIM), p. 3. 

Situation highly structured by 
detailed instructions directing 
simple manipulations: e.g., 
first-year physics (SIM), pp. 
20, 25, 41, 54. 

4 * + 

X 

+ 

X 

Materials 

8. Classroom equipment for activities is: 

9. 

++ + + -

a. Secured and organized by 
teacher (school). X 

b. Commercially pre-packaged as 
kits: not provided. X 

Specific student reading materials 
available: 

++ + -

a. Textbooks (written content): 
are provided for all grade 
levels. 

X 

(1) Emphasize methods of 
deriving concepts: included 
throughout the physics text-
books . 

X 



338 

++ + + — 

(2) Describe scientists' experi-
ments and historical infor-
mation: first-year physics 
text, pp. 83, 112, 175; 
second-year physics text, 
pp. 13, 96. 

X 

(3) Provide student activity: 
included in the student's lab 
manuals. 

X 

b. Lab manuals; workbooks; study 
guides: provided for all physics 
curricula at all grade levels. 

X 

c. Combined lab-texts (activity 
and content): not provided. X 

d. Self-pacing materials (pro-
grammed instruction): not 
provided. 

X 

e. Supplementary books; booklets; 
pamphlets: not provided. X 

f. Bibliographies: provided for all 
physics textbooks (except the first-
year textbook). 

X 

g- Other — 

Provision for student reading limitation s: 

++ + + -

a. Limited required reading: not 
provided. X 

b. Special materials at low reada-
bility levels: not provided. X 
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++ + + -

c. Pictures, illustrations, diagrams 
(visual aids): provided in both 
textbooks and lab manuals. 

X 

d. No provisions: no response. — 

e. Other provisions. — 

Activity work guided by: 

++ + + -

a. Written directions: emphasized 
in all students' lab manuals: 
e.g., first-year physics (SM), 
p. 3. 

X 

b. Oral directions: provided by 
the teacher when they are needed 
in lab activities. 

X 

c. Other — 

Student recording of classwork: 

++ + + -

a. Unstructured; students keep 
own records in notebooks or 
log books: not available. 

X 

b. Structured; lab manuals and 
workbooks with spaces for 
answers are emphasized: e.g., 
first-year physics (SIM), p. 3. 

X 

c. Other 
— 
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13. Audiovisual materials: 

++ + + -

a. All students exposed to same basic 
material: yes, it is emphasized 
in both classroom and lab activ-
ities . 

X 

b. Individual and groups use mater-
ials as needed for supplementary 
information: not included. 

X 

c. Not provided: no supplementary 
materials are provided. X 

Audiovisual materials available: 

++ + + -

a. Subject matter films and film-
strips: provided for the twelfth-
grade level only: N.C., pp. 61, 
64, 73, 80, etc. 

X 

b. Single concept film loops 
X 

c. Pictures, maps, models; 
diagrams. X 

d. Other — 

Content 

15. Content included is organized: 

++ + + 

Around a few major themes 
(conceptual schemes identified 
by science specialists). 

X 

b. As a general science interdis-
ciplinary approach with a wide 
variety of principles drawn from 
different science areas. 

X 
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++ + + -

c. As separate science-discipline 
courses. X 

d. Other — 

Content included emphasizes or includes: 

++ + + -

a. Biology-life science (health 
science ) . X 

b. Physical science. X 

c. Chemistry: second-year physics 
text, Chapter 4; fourth-year 
physics text (Part II), pp. 147-
149, 174-180» 

X 

d. Earth science. X 

e. Space science (astronomy): 
fourth-year physics text (Part 
II), Chapter 9. X 

f. Work of scientists, historical 
information: first-year physics 
text, pp. 83, 112, 175; fourth-
year physics text, pp. 158, 176. 

X 

g. Other: Mathematics is emphasized 
in all physics textbooks, es-
pecially the third-year physics 
textbook. 

X 
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Skills 

17. Develop and use basic skills 

Basic reading skills: 

++ + 

(1) Using table of contents; glossary; 
index: are provided in all physics 
textbooks (third-year physics text 
is also provided with a glossary. 

X 

(2) Using heading, italics, type size: 
provided in all physics textbooks. 

(3) Reading for information; main 
ideas: is emphasized in all physics 
textbooks. 

X 

(4) Outlining. 

(5) Developing science vocabulary 
(words italized, underlined): is 
emphasized in all physics text-
books . 

X 

(6) Locating and using reliable 
sources of information: books, 
reference materials: some 
references are provided at the 
end of each textbook (not pro-
vided in the first-year physics 
text). 

X 

(7) Following written directions 
emphasized in student's lab 
manuals. 

X 

B. Communication skills: 

++ + + 

(1) Understand and express infor-
mation orally—especially 
included in class discussion 
and teacher demonstrations. 

X 
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(2) Understand information pictorially 
presented: pictures, charts, 
diagrams, maps: are provided in 
student's textbooks. 

++ 

X 

C. Mathematical (computational) skills: 

++ i + i -

(1) Working with whole numbers: e.g., 
third-year physics text (Part I), 
pp. 30, 56, 146, etc. 

(2) Working with fractions and 
decimals: e.g., first-year 
physics text, pp. 62, 102, 
199, etc. 

X 

(3) Working with the metric system: 
e.g., first-year physics text, 
pp. 73, 95, 101, etc.; third-
year physics (Part I), pp. 30, 
92, 171, etc. 

X 

(4) Working with more advanced math 
skills: 
(a) Algebra: e.g., third-year 

physics text (Part I), pp. 
65, 98, 140, 170, 178, etc. 

(b) Geometry: e.g., third-year 
physics text (Part I), pp. 17, 
52, 189, etc. 

X 

(c) Exponents: e.g., third-year 
physics text (Part I), pp. 72, 
92, 179, etc. 

(5) Other—Trigonometry, Calculus; 
N.C_., pp. 10. X 
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++ 

a. Classifying by categories and 
sequence: e.g., third-year 
physics text (Part II), pp. 232-
233, 175, 1S5. 

Observing: e.g., first-year phys-
ics student lab manual, pp. 8-10, 
49-51, 52-54, 55-57, 58-59, 60-63 

X 

Measuring: e.g., first-year 
physics (SLM), pp. 5-7, 8-10, 
17, 29-33, 49-51, 52-55, etc. 

Using and making graphs, tables, 
charts: N.C., pp. 36, 41, 50, 
51; first-year physics (SLM), 
pp. 30, 33, 41, 50. 

X 

d. Judging, inferring, predicting 
reliability: are required in x 
most of student lab activities. 

X 

Manipulating operational defini-
tions: e.g., first-year physics 
(SLM), pp. 8, 11, 44, 49, 53, 55, 

Formulating, testing, verifying 
hypotheses: Nearly all stu-
dents' lab activities are con-
cerned with testing and verifying 
activities. 

X 

g. Making operational definitions: 
e.g., first-year physics (SLM), x 
pp. 9, 25, 50, 61, 63. 

i. Controlling and manipulating 
variables: e.g., first-year phys-
ics (SLM), pp. 49-51, 53-54, 55-
57, 58-59, 50-63. 

X 
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++ + 

Gathering data through experi-
mentation: is included in 
most student lab activities for 
all grade levels. 

k. Concluding and generalizing from 
data: emphasized in all student X 
lab manuals for all grade levels. 

1. Making and using models; scale 
drawing: e.g., first-year physics 
(SIM), pp. 30, 33, 41, 50. 

X 

m. Other. 

Relation to Other School Levels 

19. The secondary school science program: 

++ + 

Relies and ouilds sequentially 
on skills and content previously 
developed (K-S) : N,C_., pp. 29, 
85. 

X 

Provides introduction to and ex-
ploration in secondary school 
specialized sciences: N.C., p. 
85. 

Is general education—providing 
basic skills, content, and 
exploratory experiences independ-
ent of other school levels. 

X 
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Objectives: Methods: 
H—h + + -

la # X 

b #x 
c X 

Materials: 
+-f + + - 1 ++ + + -

2a # X 8a X # 

i b # X b # X 
c X 9a X # 

3a # X X # 
b X # 2 X # 
c - 3 # X 
d - b X # 

4a X # c # X 
b # X d # X 
c # X e # X 
d # X f X 

5a #x 9 — 

b # X 10a # X 
6a X # b # X 
b X # c X 
c X # d #-
d # X e 
e #x 11a X 
f # b X 
a # X c 
h #3 12a X 
i - b X 

7 a # X c 
b X # 13a X 
c X # b # X 

c X # 
14 a X 
b # v 

-t'l 

c X 

d -

Key ; 

# = Value assigned from Zorn's Criteria 
X = Value determined from the studied program 
- = No response 
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THE KUWAITI PHYSICS PROGRAM PROFILE 
A DESCRIPTION AND ANALYSIS GUIDE 

—Continued 

Content: Skills: 
Relation—Other 

Levels: 

+ - ! • -f -b -

15a #x 
O # X 
C X # 
d — 

16a # X 
bj#X 
c : X 
d X 
e X # 
f X 

9' X 

++ + + -

I7al X # 
2 x! # 
3 #x 
4 # X 
5 x # 
6 # X 
7 X # 

fcl X # 
2 X # 

cl X # 
2 X # 
3 X # 
4a X 

b X 
c X 

5 X 
18a # X 

b #x 
c X # 
d #x 
e x # 
f X # 
9 X # 
h #x 
i # X 
j # X 
k #X 
1 X # 
m -

++ i i + "T"
1 i—— 

ISa X # 
b X # 
c # X 
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COMPOSITE CHECKLIST FINDINGS FOR ALL KUWAITI 

SCIENCE PROGRAMS STUDIED* 

Objectives 

1. Objectives are primarily stated as: 

a. Specific behavioral (performance) 
goals. 

b. General and long-range goals 

c. Other. 

Methods 

2. Grouping for instruction: 

++ 

e 
f 
g 

h 

g h 

g h 

++ + + -

a. Individual instruction. f e 
g 
h 

b. Small group instruction. e h 
f 
g 

*Kuwaiti science programs: e (biology), f (chemistry), 
g (geology), and h (physics). 
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++ + -

c. Whole class instruction (large e 
group). f 

g 
h 

Course structured by: 

++ + + -

a. Teacher (following curriculum e 
guides). f 

g 
h 

b. Curricular programs (federal proj- e 
ects) . f 

g 
h 

c. Curricular programs (publishing 
companies). 

d. Other. - -

Content coverage by students: 

++ + + -

a. Primarily cover the same basic e 
material. f 

g 
h 

b. Provisions for pursuit of e 
special interests. f 

g 
h 

c. Provision for remedial and en- e 
richment work. f 

g 
h 



350 

++ + + -

a. Provision for variation in 
learning rate. 

e 
f 
g 

h 

Course emphasis on the: 

++ + + -

a. Development of conceptual under-
standing. 

e 
f 
g 

h 

b. Acquisition of process skills. f 
h 

e 
g 

Specific classroom methods: 

++ + + -

a. Teacher presentation (lecture). e 
g h 

f 

b. Use of reading (visual materials). e 
f 
g 

h 

c. Teacher demonstration. e 
g h 

f 

d. Independent study and research. g e 
f 
h 

e. Direct, firsthand experiences 
and investigations. 

e 
f 
h 

g 

f. Discussion groups. e 
g 

f 
h 
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-}~f + + -

g. Discovery, problem-solving 
approach. 

e 
f 
g 

h 

h. Laboratory activities and 
experiences. 

e 
f 
h 

3 

i. Other. — 

7. Student independence in activity work: 

++ + + -

a. Student self-directed (open-
ended projects). 

e 
f 
g 

h 

b. Situation structured to maximize 
the possibility of student dis-
covery. 

e 
f 
g 

h 

c. Situation highly structured £>y 
detailed instructions directing 
simple manipulations. 

e 
h 

f 
g 

Materials 

8. Classroom equipment for activities is; 

-h+ + + -

a. Secured and organized by teacher 
(school). 

e 
f 
g 

h 



352 

++ + + -

b. Commercially pre-packaged as kits. e 
f 
g 
h 

9. Specific student reading materials available: 

++ + + -

a. Textbooks (written content). e f 

g 
h 

(1) Emphasize methods of deriving e 
concepts. f 

g 
h 

(2) Describe scientists' ex- e f 
periments and historical h g 
information. 

(3) Provide student activity. f e 
g 
h 

b. Lab manuals; workbooks; study e g 
guides. f 

g 

h 

c. Combined lab-texts (activity and f e 
content. g 

h 

d. Self-pacing materials (programmed e 
instruction). f 

g 
h 

e. Supplementary books; booklets; e 
pamphlets. f 

g 
h 
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+ + -

f. Bibliographies. h e 
f 
g 

g. Other. — 

Provisions for student reading limitations : 

++ + + -

a. Limited required reading. e 
f 
g 

h 

b. Special materials at low read-
ability levels. 

e 
f 
g 

h 

c. Pictures, illustrations, 
diagrams (visual aids). 

e 
9 

f 
h 

d. No provisions. — 

e. Other provisions. 
— 

11. Activity work guided by: 

++ 

a. Written directions, e 
f 
h 

b. Oral directions, 

c. Other. 

e 
f 
h 



12. Student recording of classwork: 

354 

+ + + + -

a. Unstructured—students keep own 9 e 
records in notebooks or logbooks. f 

h 

b. Structured—lab manuals and work- e g 
books with spaces for answers. f 

h 

c. Other. — 

Audiovisual materials; 

++ + ± -

a. All students exposed to same e 
basic materials. f 

g 
h 

b. Individual and groups use £ 

materials as needed for supple- f 
mentary information. g 

h 

c. Not provided. f e 
h g 

14. Audiovisual materials avilable: 

++ + + -

a. Subject matter films and film-
strips. 

e 
g 

f 
h 

b. Single concept film loops. e g f 
h 
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Content 

+4- + + -

c. Pictures? maps; models; diagrams. e 
f 
g 

h 

d. Other. — 

Content included is organized: 

++ + + -

a. Around a few major themes (con-
ceptual schemes identified by-
science specialists). 

e 
f 
g 

h 

b. As a general science interdis-
ciplinary approach with a wide 
variety of principles from dif-
ferent science areas. 

e 
g 

f 
h 

c. As separate science-discipline 
courses. 

e 
f 
g 

h 

d. Other. 

Content included emphasizes or includes: 

++ + + -

a. Biology-life science (health 
science). 

e g f h 

b. Physical science. h f 
g 

e 

c. Chemistry. f e 
g h 
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1 ++ + + -

d. Earth science. g e 
f 
h 

e. Space science (astronomy). g e 
h f 

f. Work of scientists; historical e f 
information. h g 

g. Other. — 

Skills 

17. Develop and use basic skills: 

A. Basic reading skills: 

++ + + -

(1) Using table of contents; e 
glossary; index. f 

g 
h 

(2) Using headings; italics; e 
type size. f 

g 
h 

(3) Reading for information; main e 
ideas. f 

g 
h 

(4) Outlining. e 
f 
g 
h 
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++ + + -

(5) Developing science vocabulary 
(words italicized? underlined). 

e 
f 
h 

g 

(6) Locating and using reliable sources 
of information—books, reference 
materials. 

h e 
f 
g 

(7) Following written directions. e 
f 
h 

g 

B. Communication skills: 

++ + + -

(1) Understand and express infor-
mation orally. 

g e 
f 
h 

(2) Understand information pictori-
ally presented: pictures, 
charts, diagrams, maps. 

e 
g 

f 
h 

C. Mathematical (computational) skills: 

++ + + -

(1) Working with whole numbers. f 
h 

e 
g 

(2) Working with fractions and 
decimals. 

f 
h 

e 
g 

(3) Working with the metric system. f 
h 

e 
g 

(4) Working with more advanced math 
skills: 
(a) Algebra. h f g e 
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++ + -

(b) Geometry. h e 
f 
g 

(c) Exponents. f 
h 

e 
g 

(5) Other. h 

Develop and use science skills: 

++ + + -

a. Classifying by categories and 
sequence. 

e f 
g 

h 

b. Observing. e 
f 
g 

h 

c. Measuring. h f e 
g 

d. Judging, inferring, predicting 
reliably. 

e 
f 
g 

h 

e. Using and making graphs, tables, 
charts. 

f 
h 

e 
g 

f. Manipulating science equipment, 
tools. 

f e 
h 

g 

g. Making operational definitions. e 
f 
h 

g 

h. Formulating, testing, verifying 
hypotheses. 

f 
h 

e 
g 
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++ + + — 

i. Controlling and manipulating 
variables. 

f e 
h 

g 

j. Gathering data through experi-
mentation. 

f 
h 

e 
g 

k. Concluding and generalizing from 
data. 

e 
f 
g 

h 

1. Making and using models, scale 
drawing. 

f ; 
h 

e 
g 

m. Other. — 

Relation to Other School Levels 

19. The secondary school science program: 

++ + + -

a. Relies and builds sequentially 
on skills and content previously 
developed (K-8). 

h e 
f 
g 

b. Provides introduction to and ex-
ploration in secondary school 
specialized sciences. 

e 
f 
h 

g 

c. Is general education—providing 
basic skills, content, and ex-
ploratory experiences independent 
of other school levels. 

e 
f 
g 

h 
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A COMPOSITE PROFILE FOR ALL KUWAITI SCIENCE PROGRAMS 

A DESCRIPTION AND ANALYSIS GUIDE 

Objectives 
++ + + -

la # X 
b 
c X 

Methods: Materials; 
++ + + - ++ + + -

2a # X 8a X # 
i b 

#x b # X 
c X 9a X # 
3a # X -. X # 
b X # 2 X # 
c - - .3 # X 
d - b X # 

4a X # c # X 
b # X d # X 
c # X e # X 
d # X f X 
5a # X g -

b # 1 
X 10a # X 

6a X # b # X 
b X # c X 
c X # d 
d # X e -

e #x 11a X 
f X # b x 
g # X c 
h #x 12a x 
i - b X 
7a # X c 
b X # 13a X 
c X # b # X 

c X # 
14 a X 
b #x 
c X 
d — 

Key: 
# = Value assigned from Zorn1s Criteria 
X = Composite value determined by averaging all studied 

programs' values 
- = No response 
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—Continued 

+ + -

15a #x 
b # X 
c X # 
d 

16 a X # 
b i # X 
c X 
a X 
e #x 
f X 

q -

++ + + -

17al X # 
2 X # 
3 #x 
4 # X 
5 x # 
6 # X 
7 X # 

bl X # 
2 X # 

cl X # 
2 X # 
3 X # 
4a X 
b X 

c X 

5 X 

18a # X 

b #x 
c #X 

d #x 
e X # 
f X # 
g X # 
h #x 
i # X 

i # X 

k #x 
1 X # 
m -

++ + 1— 

19a X # 
b X # 
c # X 
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