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PREFACE

The Integrated Shop Program has been operating on a pilot basis for
the past two years. The first year the program was in seven high schools,
and was expanded to ten high schoolis the second year. The following
excerpts are from a paper prepared by Dr. W. E. Mortimer explains the
origin and nhilosophy of the Integrated Shop Program: ". . . about two
or three years ago the Vocational-Technical Division of the State Depart-
ment began a systematic approach toward the development of & program of
vocational education which could be implemented in small high schools to
provide a much broader and deeper offering than most of them had ever had

in the past. This program has come to be known as the Integrated Shop

Program.

By the time schools opened in the fall of 1969, this program was
ready for implementation in seven of the small high schools n® *' 2 state.
It was organized and s’ =t , .. .our year exampiary program for
occupational preparation in selected agricultural and industriai acti ities
for small ~igh schools. The content of the program was drawn from t

areas of Tndustriai Arts, Trade and Industrial Education, and Agriccitiral

Mechanics.

The General Nature of the Program

There are many kinds of vocetionally oriented courses wh:ch could b«
offered in ¢ procram of this nature. However, it is impcssible to ¢ ver
a great variety of them in a small high school. Even though the in .:rests
of students may be many aﬁd varied and it would be desirable from their

o “andpoint to have a great variety of offerings, it is not ecoromiceily



feasible to offer all of the types of work that students might ucsire.
Recognizing this fact, the committee working in the preliminary phase of
this project selected the genera] areas of drafting, woodwork and building
construction, metal fabrication, and power mechanics as the programs to
be offered.

The reasons for this selection are as {ollows:

1. All of these kinds of work are important in modern society.
In fact, the total number of jobs related to these four
areas ot work represent a large and important segment of

the labor force, and there are usually ample opportunities
for employment.

2. Many of the school shops in small high schools already have
a considerable amount of the basic equipment needed to teach

these courses. Most of them also have the building space
needed.

3. Students generally have interests in one or more of these
areas. Of course, some students may have interests and
aptitudes in important industrial and agricultural areas
not herein represented, but in terms of the limitations
which small high schools operate it seems that these
particular areas would serve the needs of more students
than most others which might be selected.

The first two years of the program, ninth and tenth grades, are
largely exploratory in nature although skill training is included. At
the conclusion of thic part of the program a student wno is interested in
obtaining additional training selects one or possibly two Specialized
areas in which he will obtain greater depth of training during the eleventh

and twelfth grades. . ."

Objectives of the Program

" The major, over-all purpose of the project is to provide improved
programs of occupational preparation in the small high schools of Utah

so that students from such high schools may be better preparad than they

e



presently are or have been to enter industry or to continue their
education and training at a pcst-secondary institution. More specific

objectives may be stated as follows:

1. Yo provide a type of vocational training for students in the
first two years of high school which will help them to acquire
basic skills and knowledge in important industrial and
agricultural activities, yet at the same time will allow them
to explore the fields of drafting, woodwork, and building
construction, power mechanics, and metal fabrication with a

possible view towards selecting one of these as his occupational
field.

2. To provide students who elect to specialize in one or two of the
four major areas of work offered in the Integrated Shop Program
with high quality skill training and concomitant knowledge, so
that they may be prepared for entry jobs in industry in their
chosen field or for more advanced training at a post-secondary
institution.

3. To assist students in acquiring those personal and social
traits which help them to be worthy citizens and valuable
employees.

4. To assist students in finding employment upbon completion of

their training program and to help keep them employable and
employed.

-

Seven criteria were set up for the schools, school districts, and

communities to meet when the original seven schools were selected. The

criteria are as follows:

1. The school district superintendent and the high school principal
must have a keen interest in trying a new program such as this
and in supporting it to the extent that it can be successful.

2. The teachers must be competent to teach the subject areas
included in the program or must be willing to prepare themselves
so that they will be competent. In addition, they must have an

interest in the examplary program and must do everything possible
to make it successftul. :

3. The schedule of classes within a school must be such that students
desiring the program will be able to register for it Also, there
must be enough students enrolled in tthe in the program to make it
a fairly economic unit in the school system.

ERIC 8
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4. The physical facilities must be of such a nature that the space
and equipment are adequate, or can be readily modified so that
they are adequate, to accommodate the recommunded program.

5. The school district must be in such a financial condition that
it can furnish its cthare of the costs of the program. This
would include ite portion of:

a. The teacher's salary

b. The remodeling of the shop or shops
c. The tools and equipment

d. The supplies

6. If it is at all feasible, the community in which the expansion
schools are located should have some industry related to one
or more of the major areas offered in the training prograin.

7. The parents of the students who desire to enroll in the program
should be willing to have their children engage in such & program
and should be interested in supporting it so that it can be
successful."

=~k
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EVALUATION OF THE SECOND YEAR OF "INTEGRATED SHOP PROGRAM"

The evaluation procedure for the Integrated Shop Program pilot program

in the seven small rural high schocols and two control schools cunsisted of

the following:

1.

A pre-test and post-test for each of the one-semester courses
( Drafting, Power Mechanics, Metal Fabrication, Woodwork, and
Building Construction) plus equivalent courses in the two

control schoois.

A pre-test and post-test for each of the advanced courses
(Metal Fabrication III and IV and Power Mechanics III and IV)

and in the equivalent courses in the two contrnl schools.

A standardized test (Cooperative Industrial Arts Tests - see
Appendix A) covering the areas of drawing, metals, woods,
electricity, and electronics was administered to the students

who were, or had been, registered in Drafting I, Woodwork and
Building Construction I, Metal Fabrication Il and Power Mechanics
II, in the 9th and 10th grades at the Integrated Shop Program

schools, and in the equivalent courses at the two control schools.

A standardized test (Stanford Achievement Test High School/
Technical Comprehension - see Appendix B) was administered to

the students registered in the advance courses in Metal Fabrication
III and IV and Power Mechanics III and IV, in the 11th and 12th
grades at the Integrated Shop Program schools. And in the

equivalent courses 1in the two control schools.

g



5. Informal interviews with students in the Integrated Shop

Prugram schools.

6. Interviews with the principals of each of the seven Integrated

Shop schools.

Pre~test and Post-test

During the workshop in the summer of 1970 the participants for pilot
high schools (vocational agriculture teachers and industrial arts teachers),
under the direction of Dr. W.E. Mortimer, revised the guides that had been
developed during the workshop held in the summer of 1969, and used during
the school year 1969-70. In addition, the participants developed the
guides for Metal Fabrication III and IV and for Power Mechanics III and 1IV.
During the workshops mentioned above, unit tests were developed and revised
for each of the four guides and unit tests were developed for each of the
iwo advanced courses. Fromr these unit tests a comprehensive pre-test and

pust-test was developed for each of the six guides.

These instruments were administered to the students at the beginning
of the semester, and again at the end of the semester for the beginning

courses, and at the beginning of the year and at the end of the year for

the advanced courses.

Two control schools, that were as near like the seven pilot schools 1in
size and gecay  hic location as was possible, were selected by the advisary
committee. Inasmuch as the instructional material developed was for the
students normally registered for Vocational Agricultural Mechanics and
Industrial Arts classes, the pre-test and post-test was administered to
the students registered in Industrial Arts anc Vocational Agricuitural

Mechanics courses at tiie control schools.

Q
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Findings

Table I depicts the average number of points gained between mean
scores of the classes on the pre~test and post-tests. The area of
drafting showed the greatest amount of gain, with an average gain for
all ten Integrated Shop Program schools of 29.6 points. The ieast
amount of gain was in the area of Woodwork and Buiiding Construction,
with an average gain of 14.3 points. It can also be noted in Table I
that the control schools made a substantial gain in the areas of Wood-
work and Building Construction I and Metal Fabrication II, with an
average gain of 24 points and 19.5 respectively. The least amount of

gain by the control schools was in the area of Power Mechanics.

Table I also notes a rather wide span between average points gained
in each of the four areas by the different schools. For exampie, in the
area of Metal Fabrication II, school "A" showed an average gain of 44
points between the pre-test and post-test while school "C" showed a gain
of only (1) one point. Each of the other areas show similar variations

among the ten schools.

Table I indicates that contirol school number I is stronger in the
area of Woodwork and Building Construction I than any of the Integrated
Shop Program schools and control school II is stronger in the area of
Metal Fabrication II than all of the Integrated Shop Program schools
except school "A". It should be noted that the two control schools did
not teach a formal course in the areas of Drafting and Power Mechanics.

In comparing total points gained by the Integrated Shop Program
schools, and the points gained by both control schools in all four areas,

there was a significant difference between them at the .05 Tevel.

TL[)
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Table II shows the mean/percent scores cn the pre-test and post-test
for each of the four areas and for each of the ten Integrated Shop Program
schools, and the two control schools and also the gain made between the

pre~tests and post-tests.

In comparing the average points gained between the means of the pre-
test and post-test for the school year 1969-70 and 1970-71, it can be seen
on Table III that there was a a~in in each area of instruction with a
significant gain in the are: ~° v-afting I for the Int:grated Shop Program
schools. The gain shown for :he control school (s) doas not give a true
picture >ecause of a change ir +#Le control school. Thz control school used
for the 1969-70 school year, adc:ted the Integrated Shop Program curriculur
for the school year 1970-71 and was not eligible to be used any longer as a
control school. Two additional high schools from two districts were
identified by the Integrated Shop Program advisory committee and permission
was granted by the superintendents of the two districts to use one of their
high schools in each district as a contrel school for the purpose of

evaluation of the Integrated Shop Program.

12
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Standardized Test

In order to get an additional evaluation instrument to evaluate the
Integrated Shop-Program that would be independen- of any jnput by partici-
pants of the Integrated Shop Program and the conzrol schools, a search
was made for a standerdized test instrument that would test the content
contained in the Integrated Shop Program. Two instruments that appeared
to meet the need were located: (1) The Cooperative Industrial Arts Tests,

a new test battery prepared and published by Educational Testing Service,
Princeton, New Jersey (see Appendix A). This test has been standardized
for the 7th, 8th, and 9th grades and was administered to the students
enrolled 1in the 9th and 1Gth grade Integrated Shop Program classes and

the equivalent classes at the control schools. As an additional comparison,
this test battery was administered to the 9th grade Industrial Arts students

at two junior high schools in the urban areas of Salt Lake Valley.

As stated in the introduction of this report, the ninth and tenth
grade Integrated Shop Program is largely exploratory in nature. This is

also the major purpose of the Industrial Arts Program at the junior high

school level in Utah.

The purpose of comparing the ninth grade urban junior high school
industrial arts students achievement with the achievement of the ninth ara
tenth grade student registered in the Integrated Shop Programs was to
ascertain whether or not the students registered in the Integrated Shop
Programs were achieving at an equal or higher level than the students

registered in the two urban Jjunior high schooils.

(2) The high school Technical Comprehension Test of the Stanford

Achievement Test Battery (see Appendix B), ggs administered to students

A s



regis :red in the advanced Integrated Shop Program classes, made of
11th and 12th grade ctudents, and to the equivalent classes at tf contro
schoo:s.

Results

The test results from the Cooperative Industrial Aris Test ar shown
on Table IV. It can be noted from the table that the raw scores a~ong tr.e
Integrated Shop Program schools are quite close, with the lar jest :p.ead
of 13 points being in the drawing area. A look at the percentile ~ank
indicates a spread of 68. A comparison of the percentile rank of n=z
average raw score of the two control schools indicates no signifir nt
difference between them, except in the area of drawing, which was
significant at the .05 level. It is interesting to note, however, the
differences in all four areas between the Integrated Shop Program schools,
the control schools, with the scores of the urban junior high schools.
There was a significant difference at the .05 leve! in the areas of drawing,
metals, and electronics and electricity, between the scores received by
the 1.S.P. students and the scores received by the urban junior iigh school

students.

The results from the Stanford Achievement Test - High Schonl Technical
Comprehension, that was administered to 11th and 12th grade students
registered in the Integrated Shop Program and the equivalent classes at the
control schools, are shown in Table V. It can be noted that the student
from the Integrated Shop Program schools and from the control schools
achieved at approximately the same level. The control schools were slightly

higher, but the difference was not significant at the .05 Jevel. The

16
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Table V. Comparison of Scores Received by I.S.P. Schools and Two Control
Schools on the Stanford Achievement Test ~ High School Technical
_Comprehension.

SCHOOL RAW SCORE STANDARD SCORE %ILE SCORE
A 43 60 50
B 43 60 50
C 48 64 68
D 48 64 68
E 49 64 68
F 49 64 68
G 47 63 64
Control
School No. I 48 64 68
Control School
No. II 50 65 72
TOTAL
I.S5.P. 47 63 64
TOTAL
CONTROL SCHOOL 49 65 72 *

* Not significant at the .05% level.

18
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percentile scores are based on a national average for this test and show

both of the above groups to be well above the national average.

Interviews with the Principals and Select&d Students.

As a result of the two summer worKshops each instructor has a
comprehensive course of study for each of the areas he taught in the
Integrated Shop Program. Each instructor was also furnished with
sufficient copies of the instructional packets for each student to have
his own copy. These packets are designed sao that a student can proceed
at his own pace on an individual basis. In this way the Integrated Shop
Program makes allowance for individual differences and permits the teacher

to do a great deal of individual instruction.
The writer interviewed the principal of each of the schools (7 of 7).

Major strength of the Integrated Shop Programs reported by the

principals were:

1. Courses organization is an improvement over previous course
organization. (unanimous).

2. Teachers able to do better planning and more Tlogical preparation.
(unanimous ).

3. Students more familiar with what was expected of them. (unanimous).

Major weakness of the Integrated Shop Program reported by the principals

were:

1. Students with poor reading ability ave having trouble with the
increased reading necessary in the program. (4 of 7 principals

expressed this concern.)
The writer randomly selected from each of the 9th ind 10th grade
Integrated Shop classes he tested 2 to 3 students depending on the size
of the class to interview.

‘ . {g
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Major strength of the Integrated Shap Program as reported by the

students interviewed were:

1. Course was well organized, and they knew what they were supposed
to be doing each period. (majority expressed this opinion.)

> Course content was revelent to their needs as they saw them.
(majorith expressed this opinion.)

Major weakness of the Integrated Shop Program as reported by the

students interviewed was:

1. The amount of reading required in the packets was discouraging.
{approximately one-third expressed this opinion.)

Observations

The following comments are based on observations by the writer during

visits to the Integrated Shop Program schools.

Trade knowleage and manipulative skills are important in getting and
holding a job. Equally important, if not more important, are the safe
working habits and attitudes a worker possesses. In several of the shops
visited, the eye-safety program passed by the Utah Legislature was practi-
ca]iy non-existent. Studerts were observed using such eguipment as the
metal lathe, welding torches, grinders with no shields or tool rests,
crawling under motor vehicles, and operating miscellaneous power equip-
ment without goggles or safety shields. 1In several shops students who
were operating a piece of power equipment also had three to four students
as observers. None of them wore safety glasses, in addition to creating

an ursafe working condition.

In one shop the writer visited, he noted the unsafe practice of
students blowing off saw dust, etc. from themselves and fellow students
with the air hose at the end of a period. He also observed one student

casually give another student a biast of air in the ear. This instance
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was not observed by the instructor and to the writer's knowledge, was

never reported to the instructor. The writer in reviewing the published

guides for the Sth and 10th grades, found a Timited amount of material

relating to safety in general and safety as it relates to the use of

power equipment.

In several of the schools where the writer observed the students at
work with the written material., it was noted that the étudents often did

not read the text material in its entirety, but used the index to look

up pages that would help them answer specific questions.
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Conclusion

1. 1t can be concluded that the students who are enrolled in the
Integrated Shop Program are achieving more understanding and skills in
their training than are students in the control schools, as measured by

the pre-test - post-test instrument. (significant at the .05 Tevel.)

2. It can be concluded that the achievement of the students who
are enrolled in the 9th and 10th grade Integrated Shop Program was not
signigicantly higher than the students in the control schools in the areas
of woods, metals, electricity, and electronics, but was significantly
higher at the .05 level in the area of drawing as measured by the

Cooperative Industrial Arts Tests.

3. It can be concluded that the students enrolled in the 2th grade
industrial arts program in the urban junior high schools tested are
achieving more understanding and skills in their training than the student
in the Integrated Shop Program as measured by the Cooperative Industrial

Arts Test in the areas of drawing, metais, and electricity and electronics.

(significant at the .05 level).

4. It can be concluded that the curriculum content of the Integrated
Shop Program and the curriculum content of the Industrial Arts and Voca-
tional Agricultural Mechanics classes at the contro] schools are equally
good in preparing students in the technical areas of drafting, building
consiruction, metal fabrication, electricity and electronics, and power
mechanics, as measured by the Technical Comprehension Test of the Stanford

Achievement Test Battery. (not significant at the .05 Tevel.)

SEFIN
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5. It can be concluded that the instructors of the Integrated Shop
Program need to devote more time and/or put a greater emphasis on developing
the safe working attitudes and habits within the shop, especially in the

area of eye safety.

6. It can be concluded that the principals of the schools in which

the Integrated Shop Program has beentested on a pilot basis are satisfied

with the program.

7. It can be concluded that a majority of the students who have been

in the Integrated Shop Program are satisfied with the program.
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APPENDIX A

The Cooperative Industrial Arts Tests had their origin in July 1964,
when representative of the American Industrial Arts Association (AIAA)
and the American Vocational Association (AVA) met with test specialists
from Educational Testing Service (ETS) to explore the feasibility of
developing standardized tests in the industrial arts. In spite of the
fact that the lack of a standardized curriculum posed a major barrier to
the development of such instruments, it was agreed that a continuing pro-
gram of evaluation was urgently needed and that standardized measures
based on current curriuclar offerings would serve as a starting point from
which to evaluate both ongoing and innovative programs.

Test development committees, nominated by the AIAA and AVA, were
charged with the tasks of preparing test specifications and writing test
items. Each committee was responsible for the test in a specific field.

To ensure that the test questions would reflect the most important
outcomes of instruction, each committee prepared detailed specifications
that listed the knowledge, understanding, and skills that students might

be expected to gain. These specifications appear in Appendix B of the
handbook.

Having prepared the specifications for the test in their field of
responsibility, the members of each test committee participated in an
item-writing workshop conducted by members of the ETS Test Development
Division. After this brief orientation to desirable item-writing
practices and common pitfalls to be avoided, each committee member ac-
cepted responsibility for preparing 25 to 50 questions in specific areas.

The questions prepared by committee members were returned to ETS
where members of the Test Development Division carefully edited each
question to remove ambiguities and ensure consistency of style. The
questions resulting from this procedure were then reproduced in test-
review book form -- one book for each of the five industrial arts areas.
Each of these test-review books contained 300 to 400 questions. A copy
of the appropriate book was distributed to members of each committee for
review and comment.

The review books were returned to ETS for further analysis, and
members of the Test Development staff modified or discarded questions in
accordance with the suggestions of the test committee members. For each
of the five areas covered by the Cooperative Industrial Arts Test Series,
test questions that survived review and editing by committee members and
ETS personnel were assembled in pre-test forms. There were three pre-
tests in General Industrial Arts and four pre-tests in each of the other
areas: Drawing, Electricity/Electronics, Metals, and Woods. Each pre-
test consisted of 50 four-option, multiple-choice questions.

These pre-tests were administered in the Spring of 1968 to schools
selected in accordance with the recommendation of educators and adminis-
trators in the industrial arts field.
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Ten final forms, two for each of the five tests in the series, were
assembled on the basis of item analyses made of the pretesting results.
These forms were standardized in the spring of 1969 and constitute the
Cooperative Industrial Arts Test Series.

DRAWING

These tests measure students' understanding of the fundamentals of
drawing, ability to apply that understanding in communication and in
problem-solving, and, to a lesser extent, knowledge of the uses of
drawing in industry and of drawing as a career. Test questions cover six
major areas of achievement in drawing : shape descriptic™, size descri-
ption, drawing techniques, alphabet of Tines znd letter . 3, equipment,
and industrial applications and career infc —z-ion.

The area of shape description, to whick the largest number of ques-
tions is devoted, is divided into two subarz=-s. Pictor 21 shape descri -
ption includes isometric. perspective, and . "que view:: nonpictorial
shape description includes princioal and auv .7 ary views, developments,
and sections.

Size description includes questions o >tes and on dimension selection
and placement. Drawing cover< freehand anc ‘=strumental drawing, drawing

materials, and methods of reproduction. These three areas receive approxi-
mately equal emphasis.

ELECTRICITY/ELECTRONICS

These tests measure achievement in eight broad areas of the field of
electricity and electronics. The areas are: electrons, circuits, magnetism,
measurement, devices, safety, occupations, and tools and materials.

The greatest number of questions involves circuits and covers sources
of electromotive force, current, resistances, and connections. Questions
on both permanent magnets and electromagnets are included, and measurement
guestions are stated in terms of volts, ohms, watts, and amperes. The
second largest number of questions pertains to devices and deals with those
used for communication and control, those that ave mechanically operated,
and those involving heat and Tight. The safe operation of equipment and
personal safety are covered by a few test questions.

METALS

These tests cover four broad areas of knowledge and skill. Major
emphasis is on hand and machine operations including such topics as heat-
treating, forging, casting, cutting, finishing, forming, and joining.

25
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Project planning and design (measuring and communication), safety, and

the metals industry (mining, production methods, occupational information,
and consumer knowledge) share equally in the number of items devoted to
each.

WOODS

These tests measure Five broad areas of achievement in woods and
woodworking. The areas of tools and processes receive major emphasis.
Materials and safety account for some of the questions, and a few are
devoted to the wood industry.

Questions about hand tools cover those used for tayout and measuring,
cutting, boring, holding, and driving. Both jigsaws and drill presses
are treated under power tools. The processes that provide content for
questions include designing and planning, cutting to size and shape, join-
ing and fastening, and finishing. Both the kind of materials and their
selection are covered, as are personal safety and safe use of equipment.
Questions concerning the wood industry involve the industry itsels !for
example, lumbering) and related occupations.

26
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APPENDIX B

The high school Tevel of Stanford Achievement Test is an axtensior
of Stanford Achievement Test. The purposz and intended use of the Higk
School Battery is essentially the same as that of the elementary batteries:
to test the educational achievements that are common.y expected of students
in a modern comprehensive school.

Most comprehe -sive high schools have special courses for college
preparatory, busincss, and certain technical curriculums. The tests ir
the high school bettery are designed not only to test special instructicn
in these three areas, but also are applicable in the evaluation cf the
areas as they ref zct the objectives of general education. Ir a soci=tvy
in which people a~= concerned daily witr business and technical acti: ies,
at home and at worw, it seems azoroprizi2 to evaluate all stucents wit
regard to to the’ =~ fitness to meet sucr demands. The technical comprzhz-
nsion test is des gned to serve two fu-:tions; (1) as a general test °~
the field of inc.ctrial arts and (2) as a measure of techniczl compreic-
nsion and applied science for the educated citizen.






