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ABSTRACT
A STUI¥ OF AN EXPFRIMENTAL PROGRAM OF INTEGRATED INDUSTRIAL
ARTS=-SCIENCE IN THE JUNICR HIGH SCHOOL

By
Edward Louis Remick

Problem, The main problem of this study was to in-
vestigate a curricular program which would ald pupils in the
integration of theories, concepts, and principles of
science and industry.

Procedure. This study attempted (1) to develop an
integrated industrial arts-science curriculum based on the
assumption that there ws a definite relationship between
sclence and industrial arts objectives, and (2) to compare
the relative effectiveness of two methods of teaching at
the eighth grade level,

The experimental design involved the selection of a
sample (70) from the total population (428) of eighth grade
students enrolled at C.W. Otto Junior High School in
Lansing, Michigan, during the 1962-63 school year., This
sample was randomly assigned to experimental and control
groups of equal size, Initial comparison of these two
groups was based upon data compiled from cumulative folders
and scores recorded from STFP, Form 3A., These data were
treated by using the "t" and "F" tests. Results of these
statistical procedures revealed that there was no siegnificant

difference between the goups at the becinning of the procram.
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The control group was taught by the traditional
science teaching method where the instructor prepared and
gave lectures and demonstrations. The experimental group
was involved in a teaching-learning situation where science
and industrial arts objectives were integrated., Facilities
used by the experimental group included the physical science
and industrial arts laboratories, The control group used a
regular science classroom,

Comparisons of academic achievement and the ability
to apply theory in practical situations were made at the
conclusion of the program, The evaluation instruments used
to collect comparative data were the Sequential Tests of
Educational Progress, Form 3B, and teacher constructed tests.

Results, A comparison of data as determined by the
STEP, Form 3B was made following the experimental program,
The statistical "t" test procedure revealed that there was a
significant difference iIn the mean scores of the two groups.
The mean score of the experimental group was significantly
greater than the mean score of the control group.

The results of the teacher constructed tests were also
compared and treated statistically through the use of the
"t" test. This statistical analysis showed that there was
considerable difference in the means of the control and
experimental groups, The experimental group had made the

more significant gain,
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Conclusions, This study was intended to yileld data

pertaining to the effect an integrated industrisl arts-
science program would have on the achievement of eighth
grade students. From the results of this study, 1t was
concluded that the achievement of students in the inte-
grated program was significantly greater than that of
similar students enrolled in the regular program,

The Integrated industrial arts-science method allowed
for flexibility of instruction, involved considerable indi-
vidual research, and incorporated manipulative activities
on the part of individual students, Much of the responsi-
bility for learning in the integrated program was placed on
and accepted by the students, This involvement was a factor
which accounted for high individual achievement of pupils
in the experimental group.

The following recommendations were made concerning
curriculum development and expansion:

l. That individualized activities by made an integral
part of the science instructional program.

2. That more emphasis be placed on the need for and
importance of interrelating theory and its practical
applications,

3. That industrial arts techniques and experiences be
incorporated in courses which deal with individualized

experimentation,
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CHAPTER I

INTRODUCTION

During the past few years of the period which has
been known as the Sputnik Era, newspaper headlines and
other communication media have called our attention to
many problems. Among the more important are the population
explosion, the possibilities of war, and the activities of
industry. All three have resulted from a developing tech-
nology that has advanced at an exponential rate of staggering
dimensions. The cautious observer has been both concerned
and frustrated by his inability to refer to history for
clues which could help him guide, control, or even understand
the effects of science and industrial technology.1

Stanley has referred to this age as "an age of crisis

n2 Much of the confusion stems

where society is confused.
from the fact that advances in the areas of science and indus-
try have affected our value system, thus necessitating a
continuous evaluation of societal goals.,

The steady advances of science and industry have not

only made it possible for man to produce new machines, new

gadgets, and extraordinary plans for the future but have

1l
Stuart Chase, "Bombs, Babies, Bulldozers," Saturday
Review, XLVI, (January, 1963), pp. 2i-23, 25. ’

2 William Stanley, Education and Social Integration,
(New York: Bureau of PublIcatlons, Columbla Unlversity, 1953),
PP. 136-137.

1
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emphasized materialistic objectives. Society has been faced
with the problem of reorganizing a hierarchy of values so
that 1t could achleve order and alleviate confusion, Wolfe
states that future advances and progress of our soclety
will be dependent upon the readiness of societies and their
members to accept responsiblilities and evaluate objectives.1

The function of the school as a social institution is
to recognize cultural values and to interpolate those values
in such a way that they are reflected in the behavior of the
individual,

General education should give the student a
pervasive framswork which will allow him to
place in perspective present and future
changes in his soclety. Here he should

learn to evaluate critically new ideas and
processes in terms of a heirarchy of values,?

In projecting some ideas about the task of education,
McLure points out that science and industry have had con-
siderable effect upon social and economic conditions within
our society. He maintains that individuals must be given
those educational experiences which will develop each indi-
vidual's capacities so that the individual will be able to

cope with problems encountered in everyday 11fe.3

1 pael Wolfe, America's Resources of Specialized
Talent, (New York: Harper and Brothers, I95L), p. 283,

2 Harold L. Hodgkinson, Education in Social and Cul-
tural Perspectives, (Englewood Cliffs, N.J.: Prentice-Hall,
Ince., » PP. 132-133,

3 williem P, McLure, "The Challenge of Vocational and
Technical Education," Phi Delta Kappen, XLIII, (February,
1962), pp. 212-213,
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According to Rarich and Read, contemporary societies
have had to reassess and modify instruction in the schools
to meet the perplexing problems of using scientific know-
ledge in its relation to industry and society.1

Since the first Sputnik was shot into orbit, great
emphasis has been placed upon science, mathematics, and the
area of industrial technology. A large part of this empha-
sls stems from criticism that was directed at the publie
schools, Some educational leaders and school administrators
revised curriculums to meet this criticism and to satisfy
resulting community pressures. Others have tries to evaluate
their total school programs in an effort to build balance in
all areas of the educational program. As a result many
experimental programs were initiated in the hope that new
curricular experiences and improved instruction would
advance student achlevements and thereby negate criticisms,

Bush reported on the efforts 708 administrators made
to analyze their programs for the improvement of instruction.
It was noted that a small number met the challenge of the
critics., A general conclusion of the study suggested that
greater effort was needed to upgrade those programs which
were related to values and attitudes inherent in our

scientific and industrialized culture.2

1 6.L. Rarich and John G. Read, "Criteria for Evalua-
ting a Secondary School Program," Educational Administration
and Supervision, XXXVI, (May, 19507, pp. 306=315,

2 yilliam T. Bush, "What Administrators Do To Improve
Instruction," Phi Delta Kappen, XLI, (November, 1959), p.bl.
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This concern about the programs which must be deve-
loped to aid people in their understanding of science and
its relationship to industry was discussed by the Educational
Policies Commission. That committee suggested that students
be given the opportunity to explore concepts and become
actively involved in laboratory experiences.1

At about the same time, the National Society for the
Study of Education reviewed the significance and implica-
tions of teaching innovations. Several studies were cited
where teaching-learning situations provided for a wide range
of interests, abilities, and student needs. These teaching-
learning situations were not always restricted to specific
subject matter areas., Consideration of the individual
student's ability to unify and integrate experiences was
exident in the design of programs which were reviewed.2

Because of the advance of scientific knowledge and .
industrial technology, contemporary societies have been
confronted with the problem of providing those educational
experiences which will aid students in their understanding
of the areas of science and industrial arts, Discovery and
invention have fostered new industries which demand highly

skilled personnel for operation and research., In order to

meet these demands, our schools must initiate instructional

1 Educational Policies Commission, Education for all
American Youth, (Washington, D.C.: National Fducation
Assoclation, 1944), p. 24.

2 National Society for the Study of Education, Forty-
Sixth Yearbook, Part I, (Chlcago: University Press, 1 »

PPe. 706-307 .
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programs that will contribute to contemporary objectives,
Burkardt suggested that the schools provide opportunities
and experiences which will help students acquire and develop
those qualities which have proven to be of value in the areas
of industry and scilence., He also sucgested that a sultable
place to introduce this type of program was the junior high
school where students are receptive, are beginning thelr
formal study of sclence and the field of industrial arts,
are curious, are questioning new ideas to which they are
being introduced, and are interested in why things happen.1

In teaching about industry and science, the traditional
pattern has been to offer separate courses in the areas of
industrial arts and science. When the objectives of these
two subject matter areas are studied it is conceiveable
that the two courses could be offered within one instruc-
tional program., A review of history concerning curriculum
offerings, revealed that science has been concerned with
theory and industrial arts with skills., Contemporary obdbjec-
tives call for an expansion of both fields; science should
evolve theory and practive; industrial arts should be con-
cerned with practice together with experimentation, theory,
and research,

Because of the implication that the objectives of

science and industrial arts were compatible, this study was

begun.

1 Richard Burkardt, "General Fducation and Industrial
Arts," Industrial Arts and Vocational Fducation, LI, (Octo-
ber, 1962), p. 22.
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Need for the Study. During the past decade science

and industry have had great impact on societal values and
goals., In the attempt to help people understand and gain
inowledge of these values and goals, educational systems
utilized various techniques. The traditional types

divided subject matter knowledge into segments, such as,
mathematics, art, science, soclal studies, and industrial
arts where the main emphasis was placed on content rather
than on the integration of experiences and understandings.
wWwhen these programs were evaluated, several conclusions
were drawn. Prominent among these was the problem of deter-
mining effective teaching-learning situations where student
needs are met by putting curriculum objectives in tune with
contemporary societal demands,

The importance of science and industry in present day
living makes it necessary to evaluate the curriculum areas
of science and industrial arts within our schools. In a
cursory study of science and industrial arts, considerable
overlap is evident, Both areas are concerned with helping
the individual understand scientific principles and their
relationships to industrial technology. The development
of manipulative skills in the use of tools and equipment
necessary to accomplish research, experimentation, and
fabrication, together with techniques in the area of
problem-solving are considered as being important to both

areas of learning,






2

A study of objectives revealed other relationships
between industrial arts and science; (1) students are to
be given opportunities for research, investigation, and
experimentation, (2) the scientific method is to be used
when problem-solving in the industrial arts lab, and (3)
manipulative skills are to be developed in the shop as well
as in the science lab where it is often necessary to con-
struct equipment used in experimentation.

The interdependence of science and industrial techno-
logy in everyday life, together with the apparent inter-
relationship of science and industrial arts objectives
within school programs, suegests that a curriculum could be
designed which would provide unifying and integrating
experiences,

Statement of the Problem. The main problem of this

study was to investigate a curricular program which would
aid students in the integration of theories, concepts, and
principles of science and industrial technology.

The Purpose of the Study. This study was designed to

(1) outline an instructional guide based on integrated
science and industrial arts objectives, and (2) compare the
relative effectiveness of two methods of teaching sclence

at the eighth grade level. These two methods were compared
with respect to (a) effectiveness in teaching factual inform-
ation, and (b) practices designed to develop understanding

and application of concepts,
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Nature and Design of the Study. The approach used to

realize the main objective of this study was the experimen-
tation method. The experimental design involved (a) the
selectlion of a sample from the total population of eighth
grade students enrolled at the C.W. Otto Junior High School,
(p) random assignment of that sample to elther the experi-
mental or control group sections, (c) administration of a
pre-test to obtaln data by which to determine whether any
differences existed between the two groups, (d) application
of a particular treatment to the experimental group, and (e)
administration of a post-test used as a basis for comparison
of results,

The sample consisted of 70 eighth grade pupils who
attended C.W. Otto Junior High School, Lansing, Michigan,
during the school year, 1962-63., One half of the randomly
selected sample was assigned to the control group and the
other half was assigned to the group which was involved in
the integrated industrial arts-science course. An instruc-
tional gulde which listed concepts and units was compiled
and used as a general course outline for both the experi-
mental and the control group. The experiment was designed
to last for a period of two semesters, Alternate forms
of STEP achievement tests were used to obtain pre-test and

post-test data that were used in the statistical analysis,



Basic Assumptions

The basic assumptions for this investigation were as

follows:

1.

2.

3.

Lo

Se

6.

The methods and attitudes of science are ways of
thinking and acting and as such can be taught,

The abilities inherent in the methods and
attitudes of science and industrial arts can be
evaluated,

The terms scientific method, methods of science,
and problem=-solving are used interchangeably.

The primary basis of the industrial arts course

of study 1s modern-day industry,

Science and industrial arts are integral parts of
general education,

A high degree of cooperativeness and compatability
existed among the science teachers, the industrial
arts teachers, and the administration of the
school in which the experimental program was

conducted,

Definition g£ Terms

Various terms are defined at appropriate places

throughout this study. However, in order to facllitate

understanding, it 1s desirable to clarify the meaning of

certaln terms at this time,
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Scientific Thinking. As used in this study, scientific

thinking refers to procedures that are commonly accepted as
the steps in the scientific method and to the scientific
attitudes that are assoclated with that method.1
Generally, the term is perceived to be that which has
reference to the individual's ability to (1) recognize and
solve problems; (2) formulate and test hypotheses; (3) recog-
nize cause and effect relationships; (4) interpret data; (5)
draw conclusions; and (6) evaluate experimental procedures

and practical situations which involve scientific implications.
Scientific Method. Scientific method or problem-

solving approach considers science as a way of thinking and
acting, a procedure as well as an organized body of knowledge
accepted because of validated proof rather than "authori-
tative dicta,"?

It 1s to be noted that five steps are usually included
in what 1s often referred to as the scientific method,
These steps include: (1) recognition of problems; (2)
collection of data; (3) formulation of hypotheses; (L)
testing of hypotheses; and (5) drawing of conclusions.

The problem-solving approach presupposes that answers

are not given to the students in advance, Selected

1 Oreon Keeslar, "The EFlements of Scientific Method,"
Science Education, XXIX, (December, 1945), pp. 273-278.

2 John Dewey, How We Think, (Boston: D.C. Heath and
Company, 1933), p. 301,
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information and facts are emphasized as data to be used in
solving problems and not as material to be memorized. The
conclusions are evaluated in terms of consistent answers and
solutions and then checked to test the validity of informa-
tion gathered.
Industrial Arts Facilities, The Industrial Arts

facilities referred to in this study consisted of a wood-
centered laboratory equipped with workbenches, hand tools, a
jig saw, a table saw, a band saw, a grinder, two lathes, and
a portable electric hand drill. Metal working tools and
machines were available for use in the construction of parts
or equipment which incorporated metals,

Student Experimentation. As used in this study, the

term "student experimentation" referred to that type of
activity where the development of concepts with a unit
involved finding answerw to questions and discovering solu-
tions to problems that students had selected as being
important to the study of science and its relationship to
industry. Study activities developed in this way should
become more meaningful, motivation more genuine, and out-
comes of a more practical nature,

Although the experimentation approach cannot be
divided into definite steps or stages, certain basic elements
can be noted. Some pronounced elements noted in this type
of approach are: (1) general pre-planning of the unit by
the teacher; (2) cooperative teacher-pupil planning of
activities; (3) the compilation of ccncepts; (L) individual
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or group methods of testing hypotheses; and (5) data
organized which will facilitate practical application of
conclusions,

Scientific Attitudes. The term '"scientific atti-

tudes" was considered as being related to those acquired
and conditioned patterns of behavior which motivate the
individual. These patterns of behavior are based on
"habits of responding which can be modified."1
Noll accepted this concept of attitudes to formulate
what he termed "scientific habits of thinking and acting.
1, Habit of accuracy in all operations.
2, Habit of intellectual honesty.
3. Hablt of open-mindedness,
L. Habit of suspended judgement.
S Habit of looking for the true cause
and effect relationships,
6. Habit of criticism,"2
Particular attention was given to the acquisition of
these habits when the individual student was conducting
experiments and developing theories or concepts in the
learning situations,

Traditional Method. Because so many teaching methods

are labeled the "traditional method," it 1s imperative that
the term as used in this study be more specifically identi-
fied., This type of teaching is conservative in nature in

that students are directed or channeled to achieve those

1 Robert L. Ebel, "What 1s the Sclentific Attitude?",
Science Education, XXII, (January, 1938), pp. 1-5.

2 yictor H, Noll, "Teaching Science for the Purpose of
Influencing Behavior," Science Education, XX, (February,
1936)' PP. 17‘200
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objectives which the teacher has selected, The cultivation

of individual abilities is subrogated to the acquisition

of factual information on the part of the entire class

group.

Some of the differentlating characteristics of the

traditional teaching method are as follows:

1.
24

3.

Le

5

6.

Te

9.

10,

The procedures are essentially autocratic.

The major emphasis 1s on memorizing facts and
acquiring basic skills,

The instructor assumes sole responsibility for the
presentation of subject matter and the assignment
of topics to be studied by students,

Concern is with mass or group instruction with the
emphasis being placed on factual knowledge and
manipulative skills,

Much of the teaching learning situation involves
the use of pre-assigned questions found at the end
of the unit or chapter,

Formal informational lectures are given by the
teacher,

Most of the class discussion time is given to
teacher-question and student-answer recitations,

The instructor conducts experiments and demonstra-
tions with little or no student participation.

The instructor assumes authority and responsibi-
11ty for grades based principally upon the results
of factual recall type tests,

Set procedures are listed for laboratory experien-
ces because outcomes and conclusions are pre-
determined.,

Integration. Contrary to popular opinion, the term

"integration" is not of recent origin; one that has been

added to the dictionary of educational jargon. Knudsen

called attention to the fact that Spencer used the word in
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1855 and that James used the term "integration" in some of
his writings done in 1896,1

During the past few years the word integration has
appeared with increasing frequency in educational literature.
The use of the term has been confusing in that various
concepts and meanings have been implied by the many writers,
To a number of writers and readers the word integration has
been used synonymously with correlation.2 This use of the
two words synonymously is incorrect, according to Reeve. He
differentiates the terms by stating that correlation means
to bring aspects of one or more subjects to support other
subjects while each retains its content identity; whereas,
integration takes place when two subject areas are used in a
process to bring out interrelationships.3

Case, in an article describing intecration, has stated
that integration is the developing and rounding out of the
whole personality of the child. This connation follows the
psychological concept that the individual is the integrative
agent and holds that the individual 1s the only one who can

achieve 1ntegration.h

1 Charles W. Knudsen, "What Do Educators Mean by Inte-
gration?", Harvard Educational Review, VII, (January, 1937),
pp' 15"26 °

2 L. Thomas Hopkins, Integration, Its Meaning and Appli-
cation, (New York: D, Appleton-Century Co., hapt. VI,

3 w.p. Reeve, "Mathematics and the Integrated Program
in Secondary Schools,"” The Mathematics Teacher, XXX, (April,
1937)’ ppo 155"166.

L R.D. Case, "The Platoon School Integrates," The
Schogl_Executive, LVI, (June, 1937), pp. 385.
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Woodruff, in writing about teaching and mental acti-
vity, describes integration as the process of putting
together parts of previously acquired experiences in various
related fashions so that new concepts are evolved.1

In view of the present day interest in recognizing the
individual rather than mere subject matter, the use of the
term integration in the psychological and educational sense
connotes bringing out the unity and relatedness of experiences
8o that a person can respond more effectively to various
situations and problems. The concept of integration as used
in this study will have reference to relating the areas of
science and industrial arts technology by the individual
while under the direction of the teacher and/or teachers
involved. The teaching-learning plan has been developed
within the realm of practical problems and situations so that
the individual student will be able to understand the mutual
dependence and interrelationship that exists between the
scientific process, various aspects of industrial arts
technology, and manipulative skills,

As an example, consider the laboratory situation. If
a theory or some principle is to be tested, the practice
must be correct and accurate. The scientific researcher
who could not balance an equation certainly could not test

that equation., The fabrication of testing apparatus could

1 Aashel D. Woodruff, The Psychology of Teaching,
New York: Longmans, Green and Company, inc., 1946), p. 1ll,
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not be accomplished unless the fabricator understood what
theory was to be tested.

Concern in this study was for the integrated roles
that science and industrial arts are to play in the teaching-
learning situation, Nelther subject matter area was to play
a subordinate role as neither science theory nor industrial
arts practice were dealt with as separate entities. In
describing concepts of his organic philosophy, Wegener used
the concepts theory and practice as an example of bipolarity.

Theory and practice exemplify bipolarity
within the educational process most clearly,
It 1s apparent that theory and practice are
partly separable, partly dependent, and
relatively interdependent. Furthermore,
theory and practice can be equated with
knowing and doing, or the pursuits of %bstract
understandings and practical know-how,

The organiz theory combines the bipolar role of
organized subject matter into the total process of teaching-
learning. Through a system of interweaving, the two parts
reinforce one another resulting in achlevement of the
functions of education. The interweaving of subject matter
theories and the application of subject matter principles
and concepts are necessary to achieve complete understanding,
The degree of understanding would be dependent upon the
integration of experiences; the number of experiences

interacting would be dependent upon the amount of associa-

tion or transfer in which the individual participated.

1 Prank C. Wegener, The Organic Philosophy of Fduca-
tion, (Dubuque, Iowa: Wm, C. Brown, 1957), pp. 387-338,
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Teaching-learning plan of procedure. When considering

the teaching-learning situations, one cannot discount the
fact that a teacher would have a larger number of experien-
ces than a student due to the number of and involvement in
experliences, interactions, and integrations that have
taken place. From the Gestalt viewpoint this 1s one of the
dilemmas in the process of teaching; the great difference of
student and teacher on the experience continuum., Because of
this differential, the teacher proceeds to develop many
interpretations that are compatible with his own thinking
but not to that of the student's, True, the student may be
able to rattle off or feed back responses to the instructor
without any real insight into the understandings of the
concept or response, To the Gestaltist, learning 1s the
development of insight, the abllity to see wholes, and the
reorganization or Integration of experiences and perceptions
into an organized unit or entity. The implications of such
a viewpoint for education are that the courses should be
well organized in terms of the total unit and 1ts respective
parts., Meaningful concepts must be interrelated with exper-
lences that can be comprehended by the individual student.1
Utilizing the theories of organic philosophy and the
Gestalt theory of learning, a teaching-learning plan used in
the integrated industrial arts-science course was developed,

The plan involved four major steps, which were (1)

1 E. Bayles, "The Idea of Learning as Development of
%nsight," Educational Theory, 1I, (February, 1952), pp. 65-
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orientation, (2) interaction of theory and practical aspects,
(3) integration, and (L) real knowledge,

In the initlal step, the teacher and the students were
oriented through discussion of objectives and possible
approaches that could be followed in the study of the unit,
This step was also used as a period of motivation.

Step two could involve the interaction of theory and
practice. Most of the theoretical concepts would be explored
by reading, directed study, lecture-demonstrations, and
general observations. The same concepts were used in the
student experimentation phase where assembly and construction
of apparatus provided results upon which sound conclusions
could be drawn,

Through the interaction of theory and practical
aspects of the teaching-learning plan of procedure, a
minimum level of achlevement was strived for on the part of
each individual., It was at this point that students were
helped to assimilate ideas from the realms of theory and
activity. During this third step, the students should have
gained insight Into the relationship aspects of theory and
practice regarding concepts that were beilng developed,

After having alded students assimllate ideas, evalua-
tion techniques were applied to ascertain whether or not
the objectives had been met., The degree to which each
student achieved would reveal how well that individual could

assimilate concepts,
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ORIEZNTATION
DEVELOPMENT O¥ CONCEPTS

Theoretical aspects Practical aspects
(Interaction)

INTEGRATION

REAL KNOWL%DGE

Figure 1, Teaching-learning plan of procedure,
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Organization of the Study. Since a great deal of

modern practice has been inherited from the past, Chapter
II will be devoted to a resume of the literature dealing
with science and industrial arts teaching in the United
States since their inclusion in the curriculum., A review
of various attempts made at reordering those courses of
study will be included in Chapter II., The major emphasis
of Chapter III will be the aspects of the experimental
course where industrial arts facilities are used to imple-
ment application of science theory and research to class-
room problems and procedures, An example of the procedure
followed in the teaching-learning situation will be
included, The design of the study and some of the organi-
zational features of classes, the population and the
sample will be reviewed in Chapter IV, Chapter V will be
devoted to the statistical treatment of data and the
methods of evaluation used to determine the effectiveness
of the experimental course. Chapter VI will include the
results of the study, implications, conclusions, and

suggestions for further research,
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Summary

The Increased emphasis on science and technology
which is taking place in our society has made it iImperative
that schools examine curriculum programs related to those
two areas., The complex iIndustrial soclety of today demands
that people be able to interrelate experiences and under-
standings that confront them within the realm of industrial
technology and scientific research. To meet these contin-
uously increasing demands, schools must formulate programs
which will contribute to the achievement of desired
objectives,

A review of sclence and industrial arts curriculum
offerings revealed that science has in the past been con-
cerned with theory and industrial arts with skills,
Contemporary objectives emphasize (1) that science instruc-
tion involves the application of theories in practical
situations, and (2) that industrial arts be concerned not
only with manipulative skills but with experimentation and
research. The problem of initiating such a revitalized
instructional program instigated this study.

This study attempted (1) to develop an integrated
Industrial arts-science curriculum based on the assumption
that there was a definite relationship between science and
industrial arts <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>