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~ 3 SUMMARY OF PROJECT

Introduction
This report is a summary of the third phase of research with

the cluster concept programs. The first phase of research established

the acceptability and feasibility of cluster programs and curricula for
,.{ the occupational clusters of construction, metal forming and fabrication,
j and electro-mechanical installation and repair., The completion of phase
II resulted in the production of curriculum guides, course outlines,
R instructional materials,and the selection and training of teachers to
implement the programs. Phase III which is reported herein is an
evaluation of the first year of experimentation with ;he programs of
vocational education designed for the eleventh grade. Phase IV or
expevimentation with the twelfth grade level remains to be completed.

Full control of all the variables necessary for an ideal

experiment was not achieved; therefore, this study was completed in

AL IS

the tradition of quasi-ekperimental design with full recognition of
 the factors which render the results equivocal.

Subjects from ten senior high schools irn four Maryland
counties have participated in this project. One school had two
cluster programs, each taught by a cluster concept instructor; thus,
eleven teachers and eleven separate cluster programs were included.

4 | Each cluster program was.céﬁpared Qith a control gioup composed of
| students from a traditional vocational education course. Each school

‘was considered and evaluated as a separate experiment.

viii




"Prablems. To obtain an indirect estimate of the effectiveness
of the cluster concept programs, three principal areas of inves{igation
were conducted; These were:

1. The impact ¢f~the three cluster concept programs on
selected cognitive, and 2ffective behaviors, and task
performances (psychomutor behaviors) of students.

2. The adequacy and appropriateness of the content of the
newly developed course and instructional inaterials.

3. The educational process, its adequacy and appropriateness
with a consideration of administrative support, teacher
effectiveness,and sele’ “‘ed environmental conditions.

To investigate the first area (1) of research, the changes of
behaviors of subjects from the experimental and control groups were
evaluated ty the administration of a battery of tests at the beginning
and at the end of the school year. The tests included newly developed
achievement tests for each cluster, the Minnesota Vocational Interest
Inventory, the D.A.T. Mechanical Reasoning Test,and an instrument to
evaluate the students' knowledge of occupational information. -

Treatment of data. Comparability or homogeneity of the students

forming both groups was established on the basis of intelligence test
scores (lingual or verbzl abilities), and in one school, on the Mechanical
Reasoning Test. In all but two experiments the analysis of variance
statistic was used to determine whether there were significant differences
between the two groups on ths basis of the derived data. Prior to
testing for differences, the F max ratio was used to determine
homogeneity of variances. Non-parametric statistics were used in two

experiments. The .05 level cf significance was considered mirimal

ix
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in all data analyzed.

' Findings. Statistical analysis of achievement test data indicated

the following:

(a) Three construction ciuster programs out of fcur achieved
significantly higher scores than the control group. Three

schools also were distinguished as making significart gains

MR T AN M O ol S SR M e

§ on the basis of initial and final scores. One school made
very modest insignificant gains. None.of the control groups
achieved significant gains on the achievement tests.
(b) All four schools implementing the metal forming and
fabrication cluster program made significant gains on
the achievement tests; whereas no significant differences
were observed from the control groups. All experimental
~ groups. achieved significantly higher scores than the
control groups wn the posttests.
(c) Three schools initially were involved with the implementation
of the electro-mechanical installation and repair cluster.
Due to many failures to meet the specifications presented,
one schcol operation was discontinued.
Of the two schools, neither achieved significant gains
or significantly higher scores than the control group..

(d) Data derived from the D.A.T. Mechanical Reasoning Test

(from each of the ten experimental and control groupsj
indicated that both types of vocational education programs
had insignificant effects on the development of the

abilities required to solve problems of applied science

and technology.




Affective behaviors. Both groups were administered the MVII

and the supplementary questionnaire at.the beginning and at the end of @

the school year,

- Findings. The data derived from the MVII were perplexing and X

R
Lo
Sl X <

. generally unsatisfactory for a clear group analysis. No clear patterns
or directions of student vocational preferences were found. The cluster
~groups showed mere flexibility of occupational choice than did the control
. groups.

Within the various groups of subjects, it was found that between
twenty-five and forty percent of boys were dissatisfied with high school
and would prefer to be gainfully employed or to pursue on-the-job training.

The number of students who expressed an appreciation for
obtaining broad entry level skills,as opposed to specific in-depth
training .in high school,increased significantly.

Task performances. In the second (2) area of study, field

observations and records of specific overt bchaviors of students and
teachers were made. The specific behaviors were referred to as job
tasks and were set forth in objective behavioral terms. The tasks
were incorporated into the course materials, inventory charts,and
evaluation charts. The teachers' progress in impiementing the
instructional materials and s,tuient progress were recorded by the g
use of these devices.

Findings. The range o< tasks completed by the instructors of
the construction cluster was i:ri thirty-four to sixty-seven percent,
Of the tasks completed from fifty to sixty-six percent of the tasks

must be restudied by the students,

The metal forming and fabrication cluster group completed from

fifty to sikty-seven percent of the tasks. Of these, it was projected

xi
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that twenty-five to thirty-four percent of the tasks must be retaught.

The instructors implementing the electro-mechanical installation
and repair cluster completed fifty percent of the tasks. Of these, two-
thirds will be repeated in the second year.

The primary cause for the failure to complete specified tasks
was due to the lack of equipment, materials, and tools. Causes for
repeating tasks were: the complex nature of the tasks and the shortage
of time for exercises due to delays in remodeling or in setting up
laboratories.

The specific units of studies and tasks which have not been
studied, or where only token experiences have been proviﬂed, were identified.

The third area (3} of investigation was concerned with the evalu-
ation of selected supportive dimensions including: (a) administration,
(b) the teacher, {c¢) physical facilities, and (d) community acceptance.

In addition to anecdotal records, the following devices were used
to obtain research data: (1) personal vita and records of teachers,
(2) survey inventory forms for tools, equipment, and materials for each
cluster, (3) drawings and sketches of physical facilities, (4) visual
mediums such as drawings, plans, photographs, and written descriptions
of practical work performed while implementing the course outlines, and
(5) student progress charts and student evaluation charts.

Findings: construction cluster., Administrative support from

the state, county, and local levels ranged from enthusiastic verbal
support to active participation in overcoming the problems of procurement
of physical facilities, materials, and equipment. Since these problems
were never fully resolvéd, various construction tasks were not completed.

Consequently, the sequence and balance of the programs were disturbed.

xii

 oud ST NI A 7S (R g R




Some tasks were overemphasized and in a few situations, omitted
altogether.

Various activities of interaction with the community were
observed‘. Resourceful teachers obtained materials from local industries
and arranged for Student employment during the summer months. One field
operation reported job placement of ninety percent of the students.

Findings: metal forming and fabrication cluster. Four separate

field operations were involved with implementing this type of cluster
program. The programs were restricted in different ways and varying
degrees due to the lack of equipment and materials. The use of shops
which were designed for the study of a single occupatioh did not provide
sufficient working area and in some cases sources of power had to be added.
This group of cluster teachers was evaluated to be most effective in
meeting the goals and objectives of their respective cluster programs.

Findings: electro-mechanical installation and repair. This

cluster program did not escape the damaging effects caused by inadequate
supplies, materials, and equipment. The requisition-acquisition time
lag strongly suggests that all programs sh-uld have been in operation
several years before the optimum potential of these programs could be
achieved.

One field operation was dropped due to failures in meeting

the specifications of the cluster programs.

Conclusions

The action research conducted proviuied data which made it
evident that the cluster concept programs have the potential of
becoming vigorous, alternate forms of vocational education. The

programs changed student behaviors in the direction of the established

xiii
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objectives, Changes in cognitive abilities, broadened interests,
flexibility of occupational choices within a cluster,and growth in
performance tasks were observed.

; The inadequacies identified served to establish a list of
realistic recommendations for the further development and refinement

of the cluster concept progranms.
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PART 1
INTRODUCTION

This final report is an evaluation of the first year of field
' research with the cluster concept programs of vocational education.
This report is limited in that it does not present detailed information
relevant to the first two years of research and development which
formed the foundations and which were presented in other documents.
Researchers, practitioners, and others who seek a thorough under-
standing of this third report and the cluster concept programs are
urged to make reference to previous documents which emerged as
products and have become public domain. Two sources from which
materials may be obtained are:
1. ERIC Clearing House
The Center for Vocational §&
Technical Education
The Ohio State University
980 Kinnear Road
Columbus, Ohio 43212
2. National Cash Register Company

4936 Fairmont Avenue
Bethesda, Maryland 20014

Summary of Previous Research

A brief summary of the rationale, objectives, activities,
and accomplishments is presented to provide the reader with a
proper orientation to the nature, scope, and background of the
cluster approach to voca:ional education. It is hoped that this

will help the reader in achieving closure. Also provided are




certain critical aspects of the program which form the evaluative
criteria such as task analyses and human requirements.

Phase I, or the first year efforts, began in September of
1965. During that time the cluster concept was investjgzated as a
form of vocational education at the eleventh and twelfth grade of
secondary education. The cluster concept, as envisioned, was aimed
at the preparation of individuals for entry lev~1 capability in a
variety of related rather than specific occur.ations. It was Dased
on the premise that educational experiences with a range T related
occupations appear defensible for most students who have no realistic
basis for decision making along the lines of selectiﬁg a specific
trade. The cluster concept program was designed to enhance the
individual's potential employability by virtue of offering a wider
range of entrance skills and a level of articulation across several
occupational areas. This type of fundamental training, it is
believed, will enable the individual to move back and forth over
several occupational categories as well as vertically within the

occupation.

Rationale and Justification for Cluster Concept

The rationale of the cluster concept program includes
findings and recommendations from research in the fields of
~ guidance, vocational placement, education, military training,
and psychology. A sample of these is presented.
The cluster concept program was designed to provide
secondary vocational students with a greater degree of flexibility

for vocational decision making rather than being a commitment to

2




Yone-goal directed" traditicnal programs. ‘The student has experience
in a family of related occupations; the decision to select one single
trade is not demanded. With a similar point of‘view, Baer and Roeber,
in writing on the dynamics of vocational choice, concluded:

K Since most young pecple have a broad range of interests
T and capabilities, appropriate initial choices are facilitated

“ by a knowledge of families of occupations. It is becoming
3 more generally recognized that early training, even at the

; coilege level, should be broad enough to give the student
the background for a group of related occupations. Thus he
3 is not driven into a specific occupational choice before his

] interests have matured sufficiently for him to choose a field
. of work. When he is ready to encer the job market, his

e chances of successful placement are increased if he is pre-
. pared to begin at any one of several jobs in a given field
3 of work. 1If this field happens to be commercial art, for
J example, he could become a poster artist, sign writer, catalog
3 illustrator or layout man. Once hired, he has a better chance
of promotion if he has been trained for a group of related
i occupations. Should he lose his job as a result of adverse
. 3 business conditions or obsolescense of the occapation, he
-3 can switch to another job in the same occupational family.l

The final report of the panel of consultants on vocational
3 education appointed by the Secretary of Health, Education, and
Welfare contained the following recomnendation:

:g Basic vocational education programs should be designed to
E provide education in skills and concepts common to clusters

‘ of closely related occupations. The curriculum should be

3 derived from analyses of the common feutures of the occu-

Y pations included. These students should receive specialized

3 or more advanced vocational training later in post high
: school programs, apprenticeships, or on-the-job experiences.

‘% Support for the soundness of the postponement of the

decision to follow cne trade due to distinct periods of vacilaticn

.
A 0 0ok g

1 . .
Max Baer and Edward C. Roeber, Occupational Information
(Chicago: Science Research Associates, 1964), p. 167.

At ot

2y.8. Depaxtﬁent of Health, Education and Welfare, Office
of Education, Education for a Chan ing World of Work (Washington:
Government Printing Office, 1964), p. 227.
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in choice is provided by Eli Ginzberg who indicazted:

The period during which the individual makes what can be
described as a fantasy choice; the period during which he
is making a tentative choice; and the period when he makes
a realistic choice. The first coincides in general with
the latency period, between six and eleven, although
residual elements of fantasy choices frequently carry over
into the preadolescent years. The second coincides by and
large with early and late adolescenceiwith a few exceptions,
realistic choice is made in early adulthood., To some degree
the way in which a young person deals with his" occupational
choice is indicative of his general maturity, and conversely,
in assessing the latter, consideration must be given to the
way in which he is handling his occupational choice problem.3

In a state-wide inquiry keld in Wisconsir and sponsored by
the U.S. Office of Education, J. K. Little obtained information
relative to 4,186 non-coliege youth. Only 8.7 perceﬁt indicated
plans for obtainipg.specific vocational education, but the action

of the same body of students indicated that 15.5 percent went into

vocational programs. While the forces prompting youth to acquire
education beyond the high school are clearly visible, formal

education ended at the end of high school for 60 percent of the

_group. For 73 percent, education stopped short of completing a

baccalaureate degree A

An important item of unfinished educational business then
is conceiving and developing realistic and practical programs
of 'middle education' (occupations that inciude clerical,
salesworkers, craftsmen, foremen and sub-professional
technicians)--the level between mid-high school and mid-
college--during which three fourths of American youth end

Eli Ginzberg, Occupational Choice (New Yor.: Columbia
University Press, 1963), p. 160.

4genneth J. Little, "A State-Wide Inquiry into Decision of
Youth about Education Beyond High School," American Educational
Research Journal, 4:2, March (1967), p. 147. .
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their formal schooling, -These are. the youth who as adult
workers occupy the great range of middle level occupations
and who as citizens are the bedrock of a democratic society.5
The 15.9 pexcent that enrolled into vocational programs
. represents a potential supply of sub-professional workers considerably

lower than the demand. . It would be reasonable to assume that if

exploratory vocational experiences, such as the cluster concept,

vere provided high school youth, a greater number would elect to

. work in the sub-professional occuipations. Evidence to test this
hypothesis will be obtained with follow-up research'on the students
in the fourth phase of this study.

A nation-wide study of vocational course graduates based
upon a rgp:esentative sample of high schools was conducted under
the sponsorship of the Ford Foundation and directed by Max Enipger.6

It describes the salient post-high school occupational and educational
“experiences of 5,500 graduates of high school level trade and industry
3 &ocational courses. Data collected indicated that 43 pexcent of the
students selected to study vocational courses on the basis of what
| the students perceived as job opportumity. This was based on
inéémplete information which had been directed to him concerning

4 opportunities. This information did not necessarily correspond to

actual job opportunity or to job opportunity after graduation.

SIbid.

N
¥ LA PLL

; 6Max U. Eninger, The Process and Product of T4I High School
¥ Level YQcational'Education‘ig_the United States (Pittsburgh,
’ Pennsylvania, American Institute for Research, 1965), pp. 5-16.

5
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The second most frequently acknowledged influence was the parents;
friends of the same age were third. The relatively small influence
of school persomnel is striking. Only 15.1 percent reported a school

teacher and 12.3 percent reported that the counselors or guidance

peisonnel had any influence on decisions to study vocational courses.
The percentage of vocational graduates who entered the trade
for which they prepared was 29.8 percent, a percentage which decreases
during years of low employment in the United States.
With due consideration of findings from other related studies
and a survey study conducted for this research, definite needs were

established which served as guidelines for the cluster concept

Sy uan £ojed =
> SRR s

programs. A sample of these is synthesized below, but is presented
in complete detail in other documents mentioned previously.

1. There is a need to provide students with a greater
degree of mobility on a geographical basis.

The Bureau of Census reported:

Of the 185.3 million persons one year old and over living
in the United States in March, 1964, 36.3 million, or 19.6
3 percent , had been living at a different address in the United
3 States in March, 1963 . . . Ihe peak mobility rate occurred
among persons in their early twenties--the age at which
most young people leave their parental home to find

employment . . .7

An implication for vocational education with reference to

geographical mobility of the population was proposed by Kimball

A Wiles:

3 u.s. Departm nt of Commerce, Bureau of the Census, '"Mobility

3 of the Population of the United States, March 1963 to March 1964," .
Current Population Reports: Population Characteristics, September 7,

4 1065, Census Publication Series P-20, No. 141 (Washington, D.C.:

v Government Printing Office, 1965), p. 1.

6




Vocational education can no longer be plamned solely in
terms of the community in which a high school exists. Over
half of the average school's graduates will migrate to another
community, and will go to another state. Seemingly, the
wisest step for curriculum planners to take, then, is to study
industrial and commercial operations and plan in terms of
clusters of competencies. When a student has developed a
particular set of abilities he may enter a variety of related
occupations.8 '

The importance of mobility, on a geographical basis, was
further emphasized by Grant Venn:

Work mobility is important to occupational well being and
~ompetence in an economy increasingly subject to technological
islocation. A company moves to a new state; the award of a

~government contract causes thousands of jobs to be shifted
from one state to another; a new invention wipes out an
industry by making it obsolete; whole occupations and job
titles are created and abolished--these and cther phencmena
mark the extent to which occupational education must prepare
people to face change. The labor force needs to maintain a
high degree of mobility, ability to move from one place to
another, and from one job to another. Current rates of occu-
pational and geographical mobility are high, but they are
relatively low for the future nceds of technology and are
misleading as an indication of purpose and direction.?

2. There is a need to provide students with mobility
for jobs within an industxy or occupation.

The Bureau of Labor Statistics has found that "during 1961,
some 8 million workers--10 percent of the number who worked--shifted
from one employer to another . . MO0 The rate of job changing in

1961 was highest among men and women between the ages of 18 and 24

8kimball Wilss, The Changing Curriculum of the American High
School (Engiewcod Cliffs, New Jersey: Prentice Hall, Inc., 1963),
p. 126.

96rant Venn, Man, Education, and Work (Washington, D.C.:
American Council on Education, 1965), p. 13C.

105e rtyude Bancroft and Stuart Garfinkle, "Job Mobility in

1961." Special Labor Force Report, No. 35 (Washington, D.C.: U.S.
Depa;'tment of Labor, Bureau 05 Tabor Statistics, 1963), p. 2.
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who were largely unskilled and had little education.1!
An implication for the nature of vocational education was

proposed by James E. Russell in the publication Automation and the

Challenge to Education:

« « « « therefore, to the extent that th¢ school tries to
: develop employable skills, it should aim at transferable
1 skills, and it should not attempt to train persons for

3 specific jobs that are only temporarily open.l2

In terms of the requirements of industry, Rumpf has stated

that:

Industry needs workers who are flexible, workers who
have a field of skills and basic education that will
enable thom to adapt rapidly to occupational changes.
Workers who are adaptable make installation of new methods
and equipment more economical for employers. Management
_ needs workers ready to move into its jobs without long
i periods of preparation.l3 '

3. There is a need to develop students who will
be able to adapt to technological changes.

The Department of Labor estimated that about 200,000 non-
agricultural workers per year will be displaced because of techno-
logical change during the next decade.l4 In five case studies on
the effects of plant layoffs and shut-downs, it was found that in

each case technological change was a factor in worker unemployment.15

1l71pidg.

123ames E. Russell, "Educational Implications of Automation as
Seen by an Educational Policy Planner," Automation and the Challenge
to Education, Prcceedings of a symposium sponsored by the Project on
the Educational Implications of Automation (Washington, D.C.: National
Education Association, 1962), p. 42,

13Edwin L. Rumpf, "Training-the Manpower Cataiyst,'' Manpower
and Training Needs of the Fond Industry, Report of a National Con-
ference, April 22-24 (Washington, D.C.: Government Printing Office,
1964), p. 10.

14

Bancroft and Garfinkle, loc. cit.

15gyan Clague and Leo Greenbert, "Technological Change and
Employment," Monthly Labor Review, 85:741-746, 1962.
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The future need to develop students of this caliber was

further stressed in the Manpower Report of the President:

Growth and change have characterized the American economy
throughout our history, and continual adjustments to shifting
manpower requirements by workers, employers, and training
institutions have been the rule rather than the exception.
Thus, the significant changes in patterns of demand for blue-
and white-collar workers, for the skilled and less skilled,
and for men and women workers since World War II were mo
new phenomena. The persistence of the under-lying factors--
rising levels of living, associated shifts in consumer
purchases, changes in government demand, technological
innovations, and productivity growth--implies ceatinued
patterns of change in manpower demand.l6 '

Peter Drucker, in an address given at the State University
College, Oswego, New York, further supported this need:

A reason why technological education needs to be a part
of a general education is that it is no longer of much use
to teach any one craft as such. Crafts change too fast.
When I was a child forty years or so ago it was quite obvious
that anybody who had ever learned a craft had learned enough
for the rest of his life. This applied not only to the
carpenter or the house painter but to the lawyer and doctor
just as well. But today the one thing that is predictable
about any craft is that in its present form it is not going
to stay around very long. The good Lord did not ordain the
crafts. They are man-made and therefore can be altered by
man. Crafts that seemed to be as solid as the glacier granite
of Upstate New York are dissolving all around us. We will see,
for instance, predictably in the next twenty years or so, a
complete change of the graphic arts crafts in which not one
will remain the way it is. One can also say tbat this will
not mean fewer skilled people, but it will mean people with
different skills.l?

'thomas Brooks supports this need on the basis that the

chief traits in demand today axe adapt-bility and versatility:

16U.S. Department of Labor, Manpower Report of the President

(Washington, D.C.: Government Printing Office, 1965), p. 45.

17peter Drucker, "Knowledge and Technology" (an address
delivered at the State University College, Oswege, New York,
May 6, 1964).
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It is not uncommon, says a foundry manager, for a man to
work on twenty different jobs a year. We take advantage of .
change in work flow, absences and other factors to move our
pecple around.l8
An implication for vocational educstion relative to the impact
of technological change was found in the Rockefeller Report on Education:
In this day of technologies that become antiquated over-
night, it is hazardous to predict a favorable future for any
narrow occupational category. There will be economic ad-
vantage to the individual in acquiring the kind of fundamental
training that will enable him to_move back and forth over
several occupational categories.l9
Supportive evidence to build a rationale was found in abundance;
one hundred and sixty studies were reviewed. To further determine the
acceptability and feasibility of developing cluster concépt programs,
field research was conducted. Representatives from education, government,
labor and management were consulted and their reactions were studied.
The data gathered from these individuals strongly tended to indicate
that students with a cluster concept background would be desirable
potential employees and would be less difficult to adapt because of their
broad, general, fundamental training. The data gathered also indicated
that the implementation of the program into the public schools would not

present any major difficulties and that graduates from these programs

would be able to obtain employment.

Establishing Cluster Concept Programs

After making an analysis of the various available occupational

‘classification systems, the decision was made to develop criteria for

18Thomas R. Brooks, "The Blue Collar Elite," Dun's Review and
Modern Industry, Special Supplement, Part II, March 1964, p. 122,

19R.ockefeller Brothers Fund, Inc., The Pursuit of Excellence
(Garden City, New York: Doubleday and Company, 1958), p. 10.

10
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establishing occupational clusters and specific occupations within the
clusters since existing systems were not suitable for developing cluster
concept programs in vocational education. The fbliowing criteria were
used: |

The occupational cluster should:

1. Be in the area of vocational iﬁdustrialiedﬁcation.

2. Include occupationé that are related on fhe basis

of similar p:ro‘ceéées, materials ,. and -products.

3. Be bfoad enough to include occupations Qith a wide
variety of skilis an&lknowlgdge.

4. Involve occupaiions.that require not mére than a
high school education and/or two years beyond
high school.

5. Provide for the opportunity for ﬁobilify on a

_ geographical and occupational basis.

The three clusters'established thrqugﬁ the application of the
criteria and limitations set for this research are presented.in Eigdre 1.
Béch 6f the clusters was anélyzed to establish spécial occupations for

each category. The fbllowing criterié.weré used for selection.

Thé occupation sélected-must have:

1. A favoraéle employment outlook.

2. The instructional capability df'being implemented

in a secondary school program. |

3. 6pportunity'fbr job entry upon graduation
from high school.

4. Numerous skills and knowledge providing an

opportunity for the identification of commonalities
11
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- with other occupations.
5. Opportunities for advancement through further schooling,
on-the-job training, or apprentice programs.

Task inventories., Central to developing the cluster programs, and

concurrently evaluating them, a task inventory of each occupation within
a cluster was completed, The task statements were written in a clear,
precise and non-ambiguous manner, and expres;ed in behavioral terms, The
format of the task statements is shown in Figure 2. Each task statement
began with a behavioral verb (a) which described the action involved in
performing a task. The statement also included a noun (b) which described
the object acted upon. Modifiers, such as adverbs and adjectives, were
used in identifying the object acted upon. The results of the action (c)
were stated which described the results of (a) and (b). Modifiers were
used to clarify the results of the action and to specify the accuracy or
limits that were required in the performance of the task. Whenever
possible, the task statement specified the accuracy that was required in
the performance of the task. By stating the tasks in this manner, validity
was achieved; that is, the same criteria for measurement from one individual
to another was transmitted and secondly, by observation task performances
could be recorded.

A task describes the work performed by an individual in an
occupation and consists of observable human behavior involving more
than one area of human requirement. Human requirements, cognitive
and psychomotor, that may be involved in the performance of work by

an individual in an occupation include:

12
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1., Communications
vocabularly
symbols
drawings and blueprints
systems of communication
speech
English
maps

v FRETIRTRR TR R A BT

5 2. Measurement
time
; temperature
| . weight
’ volume
length, width, and depth
meters (electrical and mechanical)
instruments '
systems of measurement

3., Skills
hand
mental
machine

4. Mathematics and Science
practical and applied

5. Infoimation
technical
operational
occupationai
economic
social
safety
personal hygiene
personal standards
occupational and job standards

With the cooperation of representatives from management
and technical personnel, the tasks were classified into three categories:

1. Level 9_

The task is not needed for the occupation and would
" not be included for further analysis.

2. Level _1_

The task is needed for entry into the occupation
and will be- included for further analysis.

15
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3. Level 3{

The task is not needed for entry into the occupation
but will be needed soon after entry and will be
included for further analysis.

By this procedure, job entry tasks were identified as well as
those tasks necessary on the job three months after being on the job.
The completed task analyses and the identified areas of human require-
ment provided the basis for the course outlines, buildiné objective
achievement test items, student progress charts, evaluation of teacher
progress, and evaluative criteria for use during viéitations.

The activities of phase I as well as others are presented

graphically in order of sequence in Figures 3, 4, 5, 6, 7.

PHASE II OF THE CLUSTER CONCEPT PROJECT
The second phase of the project was characterized as having
as its chief aims the identification and development of competent
teachers for implementing the cluster concept pilot studies.

The following procedures were established and carried out

during the selection of teachers for the program:

1. The industrial education supervisors in the counties of
Prince Georges, Montgomery, Frederick, and Washington
reconmended a group of teachers for possible partici-
pation in the program.

2. An interview was conducted with each teacher using a
fbrmal'inferview schedule to obtain information con-
cerning teaching competencies. Further criteria for
selection included:

School Facilities -The physical facilities of each
teacher's shop were rated by the

16
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industrial education supervisor as
inadequate (0) to adequate (10)
for conducting a pilot program of
the cluster concept. '

" 'Schoo: Administration -The attitude of the administration

of the school towards the cluster
concept was rated by the industrial
education supervisor as disinterested
and uncooperative (0) to very inter-
ested and willing to cooperate (10).

Education -Values were assigned to different
levels of educational preparation
of each teacher as follows:"

Vocational certificate - 2

Bachelors degree - 4

Bachelors degree plus thirty
hours - 6

Masters degree - 8

Masters degree plus thirty hours -
10

Teaching Experience ~The number of years of teaching
experience wus equal to the value
indicated on the profile up to a
maximum of ten years.

Occupational Experience -Credit for practical experience
related to the cluster with which
the teacher would work was granted
with the number of years experience
equal to the number on the profile
up to a total or maximum of ten
years.

Intexview Results ~-This was the total average rating
received by the teacher on the
interview schedule ratings (0-10)

Rokeach Results -This was one-tenth of the percentile
score received by the teacher on the
Rokeach Test.

The Rokeach Dogmatism Scale was administered to the
teachers to obtain an indication of an individual's
cognitive rigidity and flexibility.

A panel of individuals, consisting of the county

industrial education supervisors, the assistant
22
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director of vocational education for Maryland, the
principal investigator and the project coordinator
reviewed the data collectéd for each prospective
teacher and selected eleven teachers fo:-r partici-
pation in the program.

As a result of this procedure, eleven teachers were selected
to receive speciél training in the cluster concept content and methods.

At the beginning of the Spring semester, 1967, the cluster |
concept teacher preparétion program was initiated. The teachers
observed an outlined schedule of attendance at the University of
Maryland. Tﬁe activities of fhe teacher preparation program during
the Spring semestef included: (1) development of instructional plans
for implementing pilot programs; (2) acquainting teachers with instruc-
tional materials and equipment that may be used in the pilot programs;
and (3) arranging the content for each cluster in an instructional
sequence, including the areas of human requirement, as required by the
specifications established in Phase I.

After careful study and research of the requirements for the
cluster concept program, the teachers were evaluated on their
competencies and needs. Teacher inadequacies were identified and’
programs were developed to meet these needs. These programs were
carried out on and off-campus during the summer session beginning in
June and ending in August of 1967.

In order to secure accurate and up-to-date technical training,
industries and governmental organizations were used for establishing
cooperating programs. |

23
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Some of the principal cooperating organizations were: Sylvania
Electric Corporation, Westinghouse Electric Coxporation; Tecnifax
Corporation, Remington Rand Corporation; Associated Builders and
Contractors, and the National Aeronautics and Space Administration.

Some of the activities engaged in at NASA are presented in
Appendix A as news materials printed by this U, S government organization.

Final products of phase I and phase II included a teacher pre-
paration curriculum which could be used by otheis as a guide for .
developing competent individuals to teach within a cluster concept
program, curriculum materials, and instructional plans. These are
all available from the officially designated ERIC Center for dis-
Seminating research information in the field of vocational-technical

education.

Summagx

The preceeding introduction was made to present the continuum
of research performed prior to the implementation and evaluation stage,
or phase III, which is reported in the following chapters,

The completion of phase I (identified u&s USOE Project Number
OE-685-023) , established the curriculum for the occupational clusters
of Construction, Metal Forming and Fabrication, and Electro-Mechanical
Installation and Repair. The completion of phase II (identified as JSOE
Project Number 6-2312), resulted in the production of curriculum guides,
course outlines, instructional materials and the selection and training
of the necessary teachers to implement the cluster concept programs in
the four counties of the State c¢f Maryland. Phase III (identified as USOE

Project Number 7-0853), was concerned with the experimental evaluation

24




and implementation aspects of the first year of the cluster concept
program. The following pages contain the final report of phase III.
Its major thrust is to provide new knowlgdge concerning: (1) the
operation of the programs in a field setting, (2) the adequacy of the
scope, sequence, and timing of the carriculum, (3) the effect on the
student, teacher, and the school.

It is important to note that the cluster concept program was
designed for the grades eleven and twelve. This report provides an
evaluation of the eleventh grade program. Only by the completion of
phase IV will the total effect of the new cluster concept program be
properly observed and evaluated. The proposal fbr'phasé IV (as in all
other phases) has been submitted to the U. S. Commissioner of Education
for financial support through authorization of the Bureau of Research

under the provisions of Section 4c of the 1963 Vocational Education Act.
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PART II REPORT

THE STUDY OF THE EFFECT OF THE FIRST
YEAR OF FIELD RESEARCH

Introduction

The following contents of this document (Parts I1, III, and IV)
form the main body of the final report req;xired under the conditions of
grant number OEG-0-8-000853-1865 (085) project number 7-0853. The duration
of this grant included one year, from Septerber 1, 1967 through August 31,
1968. The title which identifies this research is "The Implementation and
Further Development of Experimental Cluster Concept Programs Through Actual
Field Testing and Evaluation at the Secondary School Level." This research
is also identified as phase III of the Cluster Concept Prsject.

This research was characterized as being "aexperimental" where
several variables were investigated. As such, it was designed to
. generate various types of data. Descriptive, comparative, and quanti-
tative dr were obtained to assess the impact of the first year of the
prog. the school administration, teachers, students, and adequacy
of the instructional materials,

Part II of this report included: (1) a presentation of an overall
plan of the activities and problems of the study, and (2) completed
research findings on the effect of the cluster concept programs on

selected behavior of participating students.
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Subsequent parts of this report are concerned with the evaluation

of pedogogical and environmental factors.

Purposes and Problems

Problems Investigated

MY 'm;.;mvy,t-go,_u-‘,jrY.‘y&rlﬁ,’;m'ﬁvﬁmK‘}i!#&‘}if{t’q??ﬂmf:ﬁfﬁﬁk%mﬂﬂW.

The problems investigated were those which provided evidence of
the effectiveness of the cluster concept programs of studies in a field
setting. The three principal areas of investigation included the
determination of:

1. The impact of the cluster concept program on selected
cognitive, and affective behaviors, and the task per-
formances of students.

2. The adequacy and appropriateness of the content of the
newly developed course and instructional materials.

3. The adequacy and appropriateness of administrative
support, teacher effectiveness, and environmental
conditions.

To investigate the first area of research mentioned above, pre
and posttests, as presented in Table 1,were administered to control
and experimental groups. The following cognitive changes of behavior
were studied:

(a) The student's knowledge of the human requirements

specified for the respective cluster program the
student has pursued.

(b) The student's technical knowledge and task performance
required in the occupational cluster in which he

participated.

27




e sy s s SmReea Ahesan N e

TABLE I

VARIABLES OF PRE AND POSTTESTS

S S e—

Domain Instruments Factors Evaluated
Cognitive Cluster Concept . Human Requirements* ™
Achievement Test 1. Vocabulary
2. Measurement
3. Skills
4. Math and Science
5. Information
Cognitive Mechani cal Reasoning ‘ Applied science and mechanical reasoning
Differential Aptitude
Test
(The Psychological
Corporation)
Affective Minnesota Vocational Interest patterns in relation to:
Interest Inventory 1. Carpentry field

2. Mechanical field

(The Psychological 3. Electronics

Corporatiocn) 4. Machinist
5. Painter
6. Plasterer
7. Sheet metal
8. Radio § TV
Cognitive Occupational Availability
Information Status role
Expectations
Mobility

*Based on analysis of occupations, phase I and II.
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(c) The student's achievement of knowledge related to the
requirements, characteristics, and opportunities of

occupational fields within the parameters of the
~.

e

"~ cluster he was engaged in.

M“m _n‘. T - [ 3 [ -
gThe affsative changes were limited to selected vocational interests,

!

[

vocati?nal\ﬁfeﬁerences, and aptitudes analyzed in terms of trends, shifts,
! N .

and chunges as emparically determined. The instruments used are outlined

in Table 1.

This chapter or Part II of this report will bé a further elaboration
on the above principal area, whereas, areas 2 and 3 are presented in Part
I11,

The sscond area of investigation has been carried out to assure

control and the proper functioning of the programs throughout the year.
Feedback information gathered by the visiting research team into the
schools operating programs provided descriptive data and a history of
events recorded by the use of evaluative scales and anecdotal records.
The various tasks that were structured into the cluster programs as
expected behaviors of performance were used as an index to determine
what has and has not been completed. All of these devices formed a
criteria for evaluating instructional materials. This aspect of the
study is presented in detail in Part III of this report.

The third area of investigation was concerned with the study of
selected supportive dimensions, including the administrative behavior,
material and moral support, physical facilities, and teacher effectiveness.
. These evaluations are presented in descriptive terms; also made, wherever
appropriate, was an attempt tc gquantify certain categories of observed

behaviors. Part III of this report contains the specific data, treatment,
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and discussion of this dimension of the study.

The Effect of the Cluster Concept Programs
QE.Student Behaviors

To investigate the degree and nature of behavioral changes of
students who studied within the cluster concept program, control and
experimental groups were established. The experimental group compieted
one academic year of training in a cluster program taught by specially
trained teachers. For the same interval of time a comparable group;
the control group, pursued singular goal-directed vocational courses.

Both groups were tested on a battery of pretests and posttests measuring
the variables considered central to determining the effect of the
experiences gained in the cluster programs. See Table 1, The initial
administration of the battery was completed in September, 1967 and the
final testing was completed in June, 1968. In the interim between these
dates the experimental group and the control group studied within their
respective courses. The participating teachers were instructed on the
proper conduct and attitude to assume to avoid contamination of experi-
mental variables by the "Hawthorne Effect."

Controi variables were incorporated to assure continuous functioning
of the programs and identification of comparable students. Scheduled
visitations conducted by the research team and instruction materials
served to keep the programs and activities on the proper course. Verbal
or lingual ability and intelligence scores were obtained from school
records to establish a reference point for comparability of the subjects. In
several schools these were not available; however, intelligence scores were
and these served to form a basis of comparability of students. This is
to say that homogeneity of the students between students of the controi

30
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and experimental group within each school was established either by verbal,
lingual, or intelligence scores. No violence was done to the study since
each school was analyzed independently. Each school was considered unique
in terms of the type of student, cluster program, and community served.

The dependen. and independent and control variables were identified.
The treatment or the cluster concept program was the independent variable;

shereas the factors evaluated by the tests presented in Table 1 are the

dependent var:ables.

Problems Investigated

The problems investigated were those which provided evidence of
the effectiveness of the cluster concept in a field setting. The main
focus of the following material of Part II is directed on the investi-
gation of the changes of behaviors of students on cognitive and affective
variables. By investigating these, an indirect estimate of the adequacy
and the effect of the cluster programs was obtained. This part of the
report concerns itself with the learning activities, whereas Part III
concentrates on teaching and other supportive activities.

The effectiveness 6f the learning process was evaluated in terms
of (1) the magnitude of changes observed by data collected and (2) the
number of students who have changed on the variables measured. Specific
empirical evidence was sought to answer questions drawr up in a practical
manner. The questions fos the study of the cognitive behaviors of
students were:

1. What were the differences, if any, between the

experimental and control groups at the beginning of
the study, on &ariables measured by the Mechanical
Reasoning, verbal abilities and the cluster concept
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achievement tests? Was there any evidence of differences
found after one academic year of studies? What were the
nature and magnitude of these di fferences?

2. Did the experiences from studying varied but related

occupations facilitate an understanding of the cognitive
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skills required of s+ :'ants in a cluster program?
3. What supportive eviu :Z was found to indicate that the
cluster concept students gained knowledge appropriate

to the expectations of the cluster programs?

ST
‘.

4. Was there any significant difference in cognitive
behaviors between the students of the traditional
vocational education classes and the students of the
cluster concept programs?

5. Was any statistical evidence found to verify whether the
cluster programs facilitated growth in the variables of
human requirements? What changes were cbserved on scores
£rom the mechanical reasoning and cluster concept tests?

6. What generalizations can be advancezd about the merits of
the cluster concept programs as inferred from the data
derived from student cognit’ve behaviors?

To investigate the merits of the cluster concept program on the
basis of selected affective behavibrs, answers to the specific questions
were sought. These questions were: -

1. Were the interests, as measured by the MVII of the

students of both groups,in accord with the courses

they chose to study?
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% 2. At the end of the academic year, which group of students

i tended to change, shift, or extend their vocational
preferences?

3. Does the cluster concept program facilitate changes

5 of preferences within occupations of a cluster or

occupations outside of the parameters of a cluster?

(AT SO Bt

4 4. Were the changes of affective behaviors in accord with

: the objectives set forth for the cluster concept program?

5. What generalizations could be advanced regarding the

o

el

changes of affective behaviors as displayed by the

el

experimental group in relation to the control group?

Instruments Used

As in most cases where the need arises to evaluate a curriculum

¥ innovation, new tests must be deveioped. A thorough search of the

available tests for various trades and occupations was completed. No

R

test reviewed possessed the face or content validity suitable for the

#
3
-
:
:

purposes of this study and as a result, the decision to construct a

new instrument was made.

During phase II (1966-1967) the cluster concept teachers developed

an expertise in the development of lesson plans for the occupations of a
cluster. During the first quarter of phase IIT these men submitted test
items which they believed to reflect the cluster activities outlined in
phase II. The cluster research staff reviewed ard made an analysis of
the items. The criteria used for building and reviewing the test items
were:

1. The items must be based on the content of the

level 1 cluster programs.
33




2. The items must require a student to solve a problem
or apply knowledges or skills.
3. The items must be practical with verbalism held to
a minimum.
4., The items should reflect the level 1 human require-
ments as outlined in the courses of study.
5. The items should be of the muitiple-choice type
adapted to machine scoring.
6. A comprehensive test for each cluster was.required.
To obtain an estimate of the adequacy of the instruments, item
analysis and Kuder-Richardson tests of reliability were completed. These
tests are presented in the appendix; some pertinent data derived from

investigating the performance of the tests is presented below.

TABLE 2

DATA AND RELIABILITY ESTIMATES OF CLUSTER CONCEPT TESTS

Cluster Items Subjects Mean S. D. M. D. Mode T T
Construction 86 53 30.72 13.81 36 26 .920* ,907**
Metal Forming
and Fabrication 90 66 46,56 13.92 48 35 ,912* ,894**
Electro-

Mechanical 111 29 47.83 14.23 49 49 .900* .876**

*Kuder-Richardson Formula 20
**Kuder Richardson Formla 21
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Mechanical reasoning. The Mechanical Reasoning Test™ which is a

distinct and separate part of the D.A.T., produced by the Psychological ‘
Corporation, was administered to all groups as a pre and posttest measure.
This test purports to distinguish those variables which enable persons to
learn the principles of operation and repair of complex devices. Evidence
was presented in the manual of the test that it has a good predictive
ability for success in vocational subjects of study. The item content of
this test closely reflected some of the knowledges required in the
cpecified human requirements of the cluster concept 'program.

TL2 purpose of using this test was twofold. In the event verbal
or lingual scores were not available for all subjects, comparability
would be established on this test as a criteria. Data from this
instrument also provided an index for establishing an estimate of the
effect of the cluster concept program on the development of knowledge
from the fields of applied sciences and technology.

Vocational interests., The Minnesota Vocational Interest Inventory2

was used by the cluster research project to attain an estimate of the
degree of occupational change that took place in students in the course
of the school year. The arnalysis included both the experimental and
control groups, and was concernéd with those occupations which are
directly related to the cluster concept program,

The MVII, designed essentially to assess the occupational

interests of persons at the non-professional level, places primary

1George K. Bennett, Harold G. Seashore, Alexander G, Wesman, s
Differential Aptitude Test - Mechanical Reasoning (Form A), Psychological
Corporation, New York, 1947

2pavid P. Campbell and Kenneth E. Clark, Minnesota Vocatmnal Interest
Inventory Manual, New York, Psychological Corporatlon, 1965, p. 8
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emphasis on persons who are seeking employment without having attended
college. The inventory is intended to aid counselors working with students
and others who are contemplating occupations at the skilled ard semi-skilled
levels.

The literature related to the MVII reports that it has been ad-
ministered at the ninth grade level and has been found that the students
had no difficulty reading and unders tanding the items. The author of the
AVII stated that this instrument was found suitable for persons of at
least fifteen years of age, but the results should be viewed cautiously,
since the occupational points of view change quickly between the ages of
fifteen and twenty. Although evidence was not available; the author
indicated that interests in occupations below the professional level seem
to mature at an earlier age than do interests in professional activities.

Supplementary questionnaire. A questionnaire was developed to

agument the MVII and to obtain a sample estimate of the changes of
students' knovgle_dge of occupational expectations. See Appendix B.

The items were designed to elicit information from students with reference
to their knowledge of job opportunities, geographic job mobility, pro-
motional sequence, compensation, required training, job status, and
changes due to advancing technology. These questions also reflected the
understanding, on the part of the studemts, of the objectives a..d goals
of the cluster concept programs.

Task inventory sheets. During phase II of the research complete

course outlines and instructional materials for each cluster including
specific performance tasks for level I and level II capability were
developed. These tasks were all stated in exact behavioral temms. For
a brief review of the procedures and analyses followed to accomplish
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the identification of tasks, reference should be made tc Part I of this
report or the final report of phase II. A compilation of the tasks for 1
each cluster was made to form an inventory of the specific expectations
of the course of studies. An inventory in a graphic format (See Part III) £

was used by the teacher as a progress chart and by the visiting research

assistant as field progress charts to evaluate each school operation; !
Copies were provided for students and parents, and in some instances, for ;

.
employers.

Data obtaired from these forms provided an objective basis for
evaluating each cluster in a field setting and determined the adequacy
of the scope, sequence, and timing of the curriculum. A separate task
inventory sheet was made for each cluster since they are so diverse in »
their content. ’

Status survey of tools, materials, and equipment. To obtain an

estimate of the effort expended in support of the clustexr programs,
survey forms were completed by the teachers. These forms elicited
inventory information on the tools, materials, and equipment availabie
at the beginning and at the end of the first year of operations. See
Appendix C. The information gathered was used to help evaluate each
school and was placed into a composite evaluating form.

Composite evaluation form. A composite technique was used to

synthesize the evaluated variables of the instructicnal programs.

Complex comparisons were objectified in a verbal and graphic manner.

Further objectification was attaincd by using an index scale of numbers.
These forms included an evaluation of administration, teacher, physical

facilities, instruction and community involvement. See Part I1I.
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Subjects. This research is confined to a population of boys who
elected to study in traditional vocational education programs and in the
cluster concept programs. The schools in whick they pursued these programs
were in four counties of the State of Maryland. At the beginning of the
school year students comprising the experimental and control groups were
entering the eleventh grade. Comparsbility of students within a school
was achieved; however, differences on several variables betweea schools
were evident. The obviou. differences included: student background
experiences, courses pursued in school prior to beiﬁg included in the
experiment, school environment, and industrial orientation of communities.

To avoid confounding the data due to uncontrollable variables the
decision was made to evaluate each school independently. (See limitations
of this study.) Homogeneity within a school between the experimental and
control groups was achieved. In some schools verbal or lingual abilities
were used; vhereas, in others, 1.Q. or mechanical reasoning was the basis
for establishing comparability.

In Table 3 are codified data which obscure the name of the teacher
and school and which present the number of students within each school.
In some classes the number of subjects for which complete data was avail-
able was slightly lower than the enrollment in class. During the
statistical treatment of data occasionally some cases were randomly
dropped to expedite calculations. The number of subjects used for

statistical investigation is presented in the discussion of the data

in the following pages.

Limitations and assumptions. within research studies which

involve socizl groups, sitnations are encountered with uncontrollable

variables, thereby creating a condition where ideal experimentation
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conditions are not feasible. Full control of all the variables necessary
for an ideal experiment was not achieved; therefore, this study was
completed in the tradition of quasi-experimental design with the
recognition of the points which would render the results equivocal.

The imperfections, limitations, and assumptions included the following
partially controlled or completely uncontrolled variables:

1. History of the students: the various combinations of
stimuli which contributed to the development of the
s.udents prior to becoming a part of the e@eriment.

2. Maturation: the individual differences in ability to
perform tasks due to natural development prior to and
during the academic year of research.

3. Personality traits: the attitudes, intereéts, ph};sical
conditions, zeal, motivation on the part of the students,
teacher, and administration.

4. Reactive arrangements: students perceive that they are
in a different kind of a program and react emotionally
in a variety of ways. The psychological disposition to
take tests varies from student to studemt.

5. Restrictive sampling: the teachers who were selected
and trained for the cluster program instructed both
the experimental and control groups; irtact classes
were used; random assignment was not achieved.

6. Attendance: the effects of student and teacher
observation, time of day, weather, season, and

dropouts would. not be controlled.
7. School factors: equipment, class size, general school
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attitude toward vocational education were varied.
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8. Extra school factors: home life and prevailing attitudes,
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travel, and parents' occupations.
? 9. Objectivity: the subjective evaluations of the visiting >

research teams to the field operations and the activities

observed were time representative samples of the teaching-
learning situation on days of no visitationms.
Acknowledzing the above limitations the quasi-experiment to assess
the effectiveness of the cluster concept was implemeﬁted using the control,

independent and dependent variables mentioned in the research design.

Presentation of Data and Findings

[ B
Selected Cognitive Variables

Vocational education courses, besides providing training in
manipulative performance, must develop appropriate cognitive abilities v
and proper attitudes. The cognitive variables under investigation are
those that are peculiar to the various occupations within the cluster
conczpt programs. As previously described under the heading of instru-
ments, the newly developed cluster tests were used to obtain an estimate
of student growth in knowledges and in skills. The mechanical reasoning
test which has been reported as a high predictor of success in technical
occupations was also used to evaluate the growth of cognitive abilities
derived from the applied sciences. The investigation of affective
behaviors and performance of tasks are found in the latter part of this
paper.

The presentation and discussion of the data and findings foliow
the oxder of considering each cluster and school independently. The

problems presented in the previous pages were transformed to researchable
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hypotheses. The level of significance was set at the .05 level., The
explanation or determination of the reasons for acceptance or rejection
of hypotheses provided substance of information relevant to the
effectiveness of the programs.

To avoid redundancy and to avoid repetition, four null hypothescs
(hypotheses of no difference) applicable to all clusters and schools used
in investigating the cognitive behaviors are stated helow.

1. There was no statistical difference in achievement as

measured by the cluster concept tests at the completion
of the experiment among eleventh grade boys who studied
in the cluster concept program and those who studied in
the traditional vocational education program.
2. There were no statistical differences in achievement by
the control or the experimental group as determined on
pre and posttests measuring knowledge required for the
cluster progranm.
3. There were no stgtistical Gifferences in mechanical
reasoning ability scores at the completion of the experi-
ment among eleventh grade boys who studied in the cluster
concept program and those who studied in the traditional
yet similar vocational education program.
4. There were no statistical diffexences in achievement by
the coﬁtroi or the experimental group as determined on pre
and posttests measuring mechanical reasoning abilities.
Figure 8 is a graphic representation of the operations conducted to
_generate data which are presented within the following pages. The evaluation

of each school is presented independently.
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TREATMENT OF DATA AND FINDINGS

The remainder of Part II of this report deals with the data and
findings based on cognitive and affective changes of behaviors in students
from which inferences were made about the effectiveness of the programs.
These are but two aspects cf the evaluation and do not enable a comprehensive
assessment of the effectiveness of the programs as they were implemented in
the field. Due to the many diverse variables impinging upon the pilot
programs, the decision was made to evaluate each school operation in-
dependently with due considerztion of non-experimental events to include
desqriptive_infbrmation about the administration, the teacher, the
instruction, physical facilities and the community. These are included
in Part III of this report.

' "School A. The four schools which were involved in impiementing the

construction cluster were randomly coded for anonymity. For the purposes
of this report they were identified as School A, C, D and H, More detailed
information sbout the characteristic of these schools and salient activities
of the programs are reported in Part 111,

The specially trained teacher taught the cluster program and
traditional vocational education program Or industrial arts program.
One aspect of his training included an understanding of the proper conduct
and procedure to observe while conducting classes for research purposes.

‘Comparability of "groups. At the outset, data derived from both

_ groups were investigated'to obtain an estimate of statistical comparability

of subjects on the basis of intelligence test scores. Originally it was
44




intended to use vexbal or lingual abilities as a basis for homogeneity.
However, a numbux of reasons for the inability to obtain this type of
data emerged.

Prior to determining whether the samples were comparable on I1.Q.,
the T max test for samples of equal size (intact groups) was used to
determine if homogeneity of variances existed. Table 5 presents the
. group mean I.Q. for the experimental groups, 99.267, and the mean for
the control group as 93.867. The observed F max value of 2.06 was lower
than the table value of 2.86 required for significance beyond the .05
level. See Table 4. These data were taken as evidence to support the
statement that the two samples came from the same population.

To test whether the two groups differed significantly on the
basis of intelligence scores, the znalysis of variance was used. An
F ratio of 2.251 was observed. See Table 9. This value was less than
the table value of F 4.20 fequired for significance at the .05 level
with one and twenty-eight degrees of freedom. With the support of these
findings the judgement was made that both groups were comparable, or not
significantly different,on the abilities measured by intelligence tests.

Initial differences on achievement. Both groups were tested on a

prétest cluster concept instrument. There was reason to believe that the
students forming the control group wouid have a decided advantage over
the subjects of the experimental group. The difference, it was assumed,
would be due to the greater exposure of shop experience which the control
_group had. A construction cluster test was adminj-tered to both groups.
See Appendix E. By calculating an F max (See Table 6) for homogeneity of
variance and then proceeding with the analysis of variance, an F ratio of

8.248 (See Table 8) was observed. Table 7 presents the data indicating
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that the control group scored a group mean of 21.467 and the experimental

~group a mean of 29.067. These data indicated that the experimental or

cluster concept group initially scored significantly higher scores on the
cluster achievement test cver the control group. The null hypothesis of
no sjgnificant difference was rejected. Stated differently, at the
beginning of the study the experimental and control groups varied on the
estimates of cognitive gbilities required in the cluster program but were
homogeneous on the basiz of I.Q.

Firal differences on achievement. Posttest scores estimating'the

abilities of students from both groups yielded a mean of 44,467 for the
experimental group and a mean of 21.933 for the control group. See Table 7.
The analysis of variance was used to test the hypothesis of no significant
difference. An F ratio of 28.689 was observed (See Table 8), thus the null
hypothesis (number one) as stated was rejected and the alternate hypothesis
that there was a significant difference was accepted.

The omega square statistic for estimating the treatment effects was

observed to be .48, See Table 30. This estimate indicated that 48 percent

_of the variance between the experimental and control group scores Was

accounted for by the treatment effects.

Gains on achievement. The analysis of variance statistic was used

to test the hypothesis of mo difference between the pre and posttest
measures evaluating abilities of the construction cluster test. This was
done for both groups. Table 7 exhibits the mean for the pretest and
posttest of the control and experimental groups. The mean for the
control group was 21.467, the posttest mean was 21.933. It was evident
that the control group made no significant gain between the pretest and
posttest scores as meas#red. The eﬁperimental group scored a mean of

29.067 on the pretest and a mean of 44.467 on the posttest. The analysis
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of variance statistic yielded an F ratio of 10.974. See Table 10.
The null hypothesis (number two) of no significant differences,
as stated, was rejected and the alternate hypothesis was accepted.

Summary statement on achievement for School A. The findings of the

s.udy, as related only tn School A, support the hypothesis that the con-

struction cluster program had a significant effect on the behavior of the
subjects. The difference was observed by data generated from the
construction cluster test which provided scores estimating achievement.
On the busis of the data, the control group displayed an arrested leQel
of abilities as measured by the construction cluster test. This test
included items from the fields of plumbing, carpentry, painting, electricity,
and masonry. The control group studied with different goals and objectives,
conscquently, it was not exposed to a systematic and comprehensive study
of these fields. Accordingly, the results were considered as describing
a reasonable occurrence since both programs of study differ in objectives
and content.

The differences were taken to indicate that the experimental group
was moving in the direction of achieving the goals and objectives of the

construction cluster concerned with cognitive development. Part III of

this report includes an evaluation of student task performances.

School C. This school was one of four implementing the construction
cluster program. A review of the evaluations for this school (Part I1I) on
the variables of administrative support, instruction, teacher, physical
facilities, and community involvement provide the data which distinguish
this school as being unique and as such this school and others are

evaluated independently. The following statistical evaluations of student
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behaviors are confined to the two sample groups within School C.

Compatrability of groups. The number of subjects which completed the

cluster program was 14. Sze Table 1. Due to the limited data from
subjects of the comtrol group statistical analysis was conducted with
twelve subjects in each group. Comparability of the groups was tested
in the same manner as described for School A, The condition of the
homogeneity of variances was established. See Table 4. To determine if
any significant difference between the groups existed on the basis of
intelligence scores, the analysis of variance statist.ic was used. The
mean I.Q. for the comtrol group was 91,584, and for the experiment group
the mean w;s' 89.500. See Table 5. The observed F ratio was .124 or less
than 1.70 which indicated non-significant differences. These findings
indicated that the two groups were similar on the basis of intelligence
scores.

Initial differences on achievement. The construction cluster test

was administered to both groups in School C to determi;le the level of

the students' knowledge at the beginning of the experiment. This was done
by treating the data with the analysis of variance for investigating
whether significant difference existed between the two groups. Table 6
presents the data indicating that homogeneity of variance existed, and
Table 7 presents the mean and standard deviations for both groups. Table 8
presents the F ratio of 3.802 which was lower than the table value required
for significance at .05 level. Accordingly, the null hypotheses of no
significant di fference was accepted. Stated in another way, both groups
were comparable on the basis of I.Q. and construction cluster knowledges

at the beginning of the eicperiment.

Final differences on achievement. Posttest data estimating
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achievement obtained from School C enabled the generation »f a mean of

28.929 for the experimental group and a mean of 21.929 for the control
group. See Table 7. The analysis of variance was used to test the :.sli
hypothesis (hypothesis one) chat there was 0o significant differertce betwzei
the data derived from both groups on the posttest of achievement. An F
ratio of 8.099 was observed. See Table 8, This was greater than the table
value of F 7.94 required for significance at the .01 level. Thus, the null
hypothesis (number one) as stated was rejected and the alternate hypothesis
was accepted.

The omega square statistic for estimating the treatment effects was
observed to be ,23. See Table 30. This estimate indicated that 23
percent of the variance between the experimental and control group scores
was accounted for by the treatment effects.

Gains on achievement. Data were gathered to determine if any growth

had taken place between the time the pretest and posttest were administered.
Data derived from test scores were treated by the analysis of variance
statistic. A pretest mean of 21.571 and a posttest mean of 28.929 was
calculated for the experimental group. See Table 7. After completing the
analysis of variance to test for differences an F of 6.121 was observed for
the experimental group. See Table 11. The table of F required for
significance at the .05 level is 4.30. Thus, the hypothesis of no
significant difference between pretest and posttest scores was vejected.
Hypothesis two, as stated, was rejected and the alternate hypothesis of

a significant difference was accepted.

The control group means observed were 20.563 and 21.929, respectively.
Treating the data with the analysis of variance an F ratio of .047 was
observed. See Table 11. ‘Since this value was less than 1.00, the null
hypothesis as stated was accepted.

»
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Summary statement on achievement for School C. The subjects of
School C were observed to be comﬁarable on intelligence scores and initial
achievement abilities. At the end of the school year both groups differed
significantly from each-other on achievement test scores. This was taken
as supportive evidence that the construction cluster course of study as
operated in this school did have an effect on the cognitive abilities of the
subjects; Accordingly, the program was moving in the direction of meeting
the cognitive objectives of the construction cluster. This was further
supported by the findings which indicated that the control group did rot
achieve significant changes. This was attributed to the different objectives

and goals which form the basis for both prograns.

‘School D. Reference to Part III will provide the reader with the
description of the conditions and psychosocial variables which impinged
upon the operations at School D. This school was implementing the con-

struction and metal forming and fabrication cluster programs.

Comgg;abilitY'of:gggupé. The subjects of both groups were

characterized as being below average in verbal abilities as measured

by the Lorge-Thorndike Intelligence Test. Subtest scores were converted
to "z" scores. The control group scored a z score mean of -.89, whereas
the experimental group scored a‘mean of -1.05. See Table 5.

Comparison of the data derived from the initial construction cluster
achievement test included an observed mean of 25.077 for the control group
and a mean of 23.539 for the experimental group. See Table 7. Homogeneity
of variance was investigated prior to treating the data with the analysis
of variance. See Table 6. The observed F ratio was .249. See Table 12,
Since this F was less than 1,00, this was an indication of no significant
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difference. Stated in other words, both groups. were comparable on estimate
of gbilities measured by the construction cluster test at the beginning of

the experiment.

Final differences ggiaChievement. Estimate of achievement obtained

from posttest scores, from both groups, at the end of the academic year
yielded a mean of 32.077 for the experimental group and a mean of 23.538
for the control group. See Table 7. 179 test the hypothesis of no
significant difference (hypothesis one) between the data generated by
both groups the analysis of variance was used. See Table 12, An F ratio
of 4,407 was observed. For Ane and twenty-four degrees of .freedom a table
value of F 4;26 must be exceeded for rejection at the .05 level. Accordingly,
the decision was made to reject the null hypothesis as stated. The aiternate
hypothesis that the experimental group made significantly higher scores than
the control group was accepted.

The omega square statistic for estimating the treatment effects was
observed to be .12, See Table 30. This estimuate indicated that 12
percent of the variance between the experimental and control group scores
were accounted for by the treatment effects.

Gains on achievement. The analysis of variance statistic, testing

if there were significant differences between the pre and posttest scores

~generated by each group, was performed. The experimental group had a

mean of 23.538 on the pretest and a mean of 32.077 on the posttest. See
Table 7. The observed F ratio was 5.05., See Table 10. This finding
provided the evidence for rejecting the null hypothesis (number two) as
stated and accepting the alternate hypothesis supporting a significant

difference.

The pretest mean for the control group was 25.077 and for the
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posttest it was 23.538. The data was not treated any further due to the
observation that there was a slight decrease in the means on the posttest.

Summary statement on achievement for School D, The subjects of

School D, of both groups, were characterized as being below average in

verbal abilities. The data generated, which were statistically tested,
provided evidence that the subjects of the construction cluster did
demonstrate significantly higher scores than the control group, and, also,

that they made significant gains. The inference was made that the con-
struction cluster program in this school was effective in the development

of the cognitive variables required in the vocations of carpentry, electricity,
masonry, painting and plumbing. This effectiveness was nét taken to
demonstrate that the program was without problems and shortcoming. Part

III of this report presents a further analysis of the operations conducted

at this school.

School H. This school was the fourth implementing the construction
cluster program. A review of the evaluations for this school on the
variables of administrative support, instruction, teacher, physical facilities,
and commumnity involvement provide the data which must be considered to
appreciate the numerous problems impingirg upon the operation of the
pilot program.

Comparability of groups. Comparability of the control and

experimental groups was tested on the basis of intelligence test scores
in the same manner as described for School A. Applying the F max test
for homogeneity of variance, a value of 1.74 was observed. See Table 4,
To determine if any significant difference between the groups existed,

the analysis of variance was used. The calculated mean I.Q. for the
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control group was 93.867, and for the experimen;al group the mean was
87.934. See Table 5. The observed F ratio was 1.471 which indicated non-
significant differences between the groups on the basis of scores derived
from the intelligence tests. See Table 9.

Initial differences on achievement. The newly developed construction

cluster test was administered £o both groups in School H to determine the
level of the students' knowledge at the beginning of the experiment. This
was done by treating the data with the analysis of variance for investi-

~ gating whether significant differences existed between the two groups.
Table 6 presents the F max of 1.361, indicating that homogeneity of
variancss was observed. Table 7 presents the mean and standard deviations
obtained for both groups. Table 12 presents the F ratio of .809 derived
from the treatment of the data with the analysis of variance. Since the
F ratio found was less than 1.00, it was evident that there was no
significant difference between the groups c- the initial constructi:n
cluster test.

Final differences on achievement. Quantitative data obtained from

School H at the end of the school year included a mean of 24.867 for the
experimental gzoup and a mean of 21.933 for the control group. See Table
7. The analysis of variance was used to test the hypothesis (hypothesis
one) that there was no significant difference between the data derived
from both groups on the pesttest of achievement. An F ratio of 2.694 was
observed. See Table 12. A table of'F for significance at the .05 level
requires a value of 4.20. Thus, the null hypothesis as stated (number
one) was accepted. See Table 30.

Gains on achievement. Data from initial tests and final tests were

~gathered to determine if any change in cognitive behavior had taken place.
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The data were treated by the analysis of variance statistic. A pretest mean
of 23.533 and a posttest mean of 24.867 was cbserved for the expefimental
_group. See Table 7. After completing the analysis. of variance to test for
differences, an F of 5.01 was observed. See Table 1l. The table value of
F required for the .05 level for one and twenty-eight degrees of freedom
is 4.20. The null hypothes.is as stated (hypothesis two) was rejected.

The cbserved control group means were 21.667 and 21.933 for the
pretest and posttest,respectively. Treating the dat?, with analysis. of
variance, an F ratio of .071 was observed. See Table 1l. Since this
value was less than 1.00, the null hypothesis was accepted.

Summary statement on achievement for School H. The subjects of

Schooi H were observed to be comparable on intelligence scores and initial
achievement sbilities. A% the end of the school year both groups were not
significantly different from each other on the acﬁievement test scores.
However, the experimental group made significant gains when its pretest
scores were studied in relation to the posttest scores. Of the four
schools implementing the construction cluster, this was the only school
which did not demonstrate superior performance over the control group.
This was taken to indicate that the cluster program at this school was
not meeting the cognitive objectives and goals. From these findings it
was recommended that cognitive development must become a deliberate
objective. Other variables which contributed to the shortcomings at
School H are presented in Part III.

Since several aspects of this operation were found wanting,

many suggestions for improvement are presented in Fart IV of this

report.
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Metal Formigg_and Fabrication Cluster

The metal forming and fabrication cluster program was implemented
in four distinct field operations. For the purpose of anonymity the
operations were coded as School B, £, D, and J. Within each school
specially trained teachers taught a cluster program and a traditional
vocational education program or an industrial arts program.

A review of the related materials found in Part III provides the
reader with the evaluation of and an understanding of the conditions and
psychosocial variables which impinged upon the operations of each of the
schools.

School B. At ‘the completion of the experiment, seventeen students
formed the cluster group. Since there were fifteen students for whom there
were complete data, the number of subjects used in statistical treatment was
fifteen for the experimental group and fifteen for the control group.

Comparability of groups. Comparability of the experimental and

control groups was established in the same manner as described for School
A. The required condition of homogeneity of variance was met. See Table
4 for the observed F max. To determine if any significant difference
between the groups existed on the basis of intelligence scores, the
analysis of variance was employed. The mean intelligence score for the
control group was 101.375 and for the experimental group the mean was
95.438. See Table 5. The observed F ratio obtained by testing for no
significant difference between the groups was 1.812. See Table 15.

This value was less than the table value of F 4.17 required for
significance at the .05 level with one and thirty degrees of freedom.
Accordingly, the judgement was made to accept the difference between the
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~ groups as insignificant, Stated in another manner, the groups were

~gathered yielded a mean of 45.312 for the experimental group and 3 mean
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comparabie on the scores derived from intelligence tests.

Initial differences on achievement. The metal forming and fabrication

test was administered to both groups of School B to obtain an estimate of
the level of the students'knowledge at the beginning of the experiment.

The data gathered were treated with the analysis of variance for purposes
of investigating if a significant difference existed between the abilities
of the two groups. Table 6 presents the data indicating that homogeneity
of variance existed. An F max 1.238 was observed. fable 7 presents the
mean and standard deviations calculated for both groups. Table 13 presents
the observed F ratio of 2.359 which was lower than the table value required
for significance at the .05 level. Accordingly, the null hypothesis of

nc significant difference was accepted. Stated in other words, evidence
was found to ascertain that the two groups were comparable on the basis of
intelligence test scores and also on estimates of metal forming and
fabrication cognitive abilities.

Final differences on achievement. From School B the posttest data

of 37.062 for the control group. See Table 7. The analysis of variance
was used to test the hypothesis (hypothesis one) that there were no
significant differences between the data derived from both groups on the
posttest of achievement. An F ratio of 4.236 was observed, See Table 13.
This was greater than the table value of F 4.17 required for significance
at the .05 level. Accordingly, the null hypothesis as stated (number one)
was rejected and the alternate hypothesis was accepted.

The omega square statistic for estimating the treatment effects was
observed to be .09, See Table 30. This estimate indicated that © percent
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of the variance between the experimental and control group scores were

accounted for by the treatment effects.

Gains on achievement. Data estimating achievement were gathered to
determine if any growth had taken place in the interim between the pretest
and posttest. Data derived from the tests were treated by the analysis of
variance statistic. A pretest mean of 44.250 ard a posttest mean of
50.312 was observed for the experimental group. See Table 7. The analysis
of variance statistic yielded an F ratio of 7.110. See Table 14. The
table value of F required for significance at the .05 level is 4.17.
Accordingly, the hypothesis of no significant difference (hypothesis
number two) between the pretest and posttest was rejected;

The control group means for the pretest and posttest were 39.062
and 37.062 respectively. Since the mean was lower on the posttest it was
obvious that growth had not taken place. However, a check was made. to
determine if the drop in the means was significant. The analysis of
variance treatment yielded an F of .370. See Table 14. Since this value
was less than one, no significant difference was observed.

Summary statement on achievement for School B. The subjects of

School B were observed to be comparable on estimates of intelligence
and initial cognitive abilities as measured by the metal fabrication
cluster test. At the end of the school year both groups differed
significantly from each other on achievement test scores. This was
taken as supportive evidence that the metal forming and fabrication
cluster program, as conducted in this school, did have an effect on
the cognitive abilities of the subjects and did implement the goals
and objectives. By virtue of not having the varied experiences of the
cluster program, the control group did not achieve significant gains.
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This further reinforced the finding that the cluster program was moving

toward different objectives than those followed by the traditional program.

School E. At the completion of the experiment seventeen students
formed the cluster group. Since there were sixteen students for which
there was complete data, the number of subjects used in statistical
treatment was sixteen for the experimental group and siXteen for the
control group.

Comparability of groups. Comparability of the experimental and

control groups was established in the same manner as described for School
A. The required condition of homogeneity of variance was met. See

Table 4 for the observed F max. To determine if any significant difference
between the groups existed on the basis of intelligence scores, the
analysis of variance statistic was employed. The mean intelligence score
for the control group was 100.40 and for the experimental group the mean
was 104.20. See Table 5. The obsexrved F ratio obtained by testing for
significant difference between the groups was .748. See Table 15. The
observed ratio by virtue of being less than 1.00 indicated non-significant
difference. These findings weve taken as evidence that the two groups
were comparable on the scores derived from intelligence tests.

Initial differences on achievement. The metal forming and fabrication

test was administered to both groups of School E to obtain an estimate

of the level of the students' knowledge at the beginning of the experiment.
The obtained data was treated with the analysis of variance for purpcses
of investigating if a significant difference existed between abilities of
the two groups. Table 6 presents the data indicating that homogeneity of
variance existed. An F of 2.764 was observed. Table 7 presents the mean
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and standard deviations for both groups. Table 16 presents the observed

F ratio of .127 which was less than 1.00 and indicated non-signifiéant
differences. Accordingly, the nuil hypothesis of no significant difference
was accepted. Stated differently, both groups were comparable on the basis
of intelligence test scores and the scores derived from the metal forming
and fabrication cluster achievement test.

Final differences on achievement. Posttest data gathered from

subjects of both groups in School E yielded a mean of 45.625 for the
ekperimenta{ group and a mean of 37.062 for the cont¥01 group. See Table
7. The analysis of variance was used to test the hypothesis (hypothesis
one) that there were no significant differences between the data derived
from both groups on the posttest of achievement. An F ratio of 5.727 was
observed. See Table 16. This was greater than the table value of F 4.17
required for significance at the .05 level. Accordingly, the hypothesis
(hypothesis one) was rejected and the alternate hypothesis of a significant
difference was accepted.

The omega square statistic for estimating the treatment effects was
observed to be .13. See Table 30. This estimate indicated that 13 percent
of the variance between the experimental and control group scores was
accounted for by the treatment effects.

Gains on achievement. Data were gathered to obtain an estimate of

the growth (if any) that had taken place in the interim between the pretest
and posttest. Data derived from the tests were treated by the analysis of
variance statistic. A pretest mean of 37.500 and a posttest mean of
45.625 wereobserved for the experimental group. See Table 7.

The analysis of variance statistic yielded an F ratio of 6.240.

See Table 17. The table value of F required for significance at the
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.05 level is 4.17. Accordingly, the hypothesis of no significant difference
(null hypothesis number two) between the pretest and posttest was rejected,
The control group means for the pretest and posttest were 39.062

and 37.062 respectively. This same group was used as a control with the
experimental group of School B. Since the mean was lower on the posttest
it was obvious that growth had not taken place. However, a check was made
to determine if the ‘drop in the means was significant. The analysis of

variance treatment yielded an F of .370. See Table 14. Since this_value

was less than one, no significant difference was observed.

Summary statement on achievement for School E. The subjects of

School E were observed to be comparable on intelligence scores and initial
cognitive abilities as measured by the metal forming and fabrication cluster
test. At the end of the school year both groups differed significantly from

each other on achievement test scores. The test estimated cognitive

abilities in welding, machini_ng,‘ sheet metal and assembly. The control
_ group studied under different goals and objectives; accordingly, the

expectations were to observe a divergence in performance if the cluster v
program was functioning. Accordingly, the evidence indicated that the

program, as operated in School E, was effective in implementing the

cognitive abilities of students required in the cluster program.

This was one aspect of the evaluation of the program. Part III

includes the other variables of the program which dictate improvements

and refinements.

School D - Teacher F. Fifteen subjects formed the experimental

group and only eight in the control group. To equalize the number, data
from seven subjects, drawn randomly from School B, were assigned to the
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control group.

Comparability of groups. The subjects of both groups were
noticeably below average in verbal abilities as measured by'the Lorge-
Thorndike Intelligence Test. Subtest scores were converted to "z"' scores.
The control group scored a "z" score mean of -.58, whereas, the experi-
mental group scored a mean of -.84. See Table 1&. Comparisons based on
the data derived from the initial metal forming and fabrication test
included a derived mean of 35.267 for the control group and a mean of
40.533 for the experimental group. See Table 7. Prior to treating the
data vith the analysis of variance, homogeneity of variance was tested.
An F max of 2.648 was observed. See Table 6. The F Ratio of 1.855
derived from testing the hypothesis of no significant difference between
the groups on scores derived from the pretest was found to be much lower
than the table value of F 4.20. See Table 16. With the support of these
findings, the judgement was made that both groups were comparable or that
no significant differences existed between the groups on the abilities
measured by the metal forming and fabrication cluster test.

Final differences on achievement. Data gathered on the first test

from the subjects of both groups in School D yielded a mean of 49.867 and
a mean of 38.333 for the control group, See Table 7.

The analysis of variance was used to test the null hypothesis
(hypothesis one) that there were no significant differences between the
data derived from both groups on the posttest nf achievement. An F ratio
of 12.498 was observed, See Table 16. This value was greater than the
table value of F 7.64 required for significance at the .01 level.
Accordingly, the null hypothesis as stated (number one) was rejected and
the alternate hypothesis of significant difference was accepted,
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_group. See Table 7. The analysis of variance applied to this data

The omega square statistic for estimating the treatment effects
was observed to be .28, See Table 30. This estimate indicated that
28 percent of the variance between the experimentaZ and control group
scores were accounted for by the treatment effects.

Gains on achievement. Data wexe gathered to determine if any growth

had taken place in the interim of time between the pretest and posttest.
Data derived from the tests were treated by the analysis of variance
statistic after testing the variances for homogeneity. A pretest mean

of 40.533 and a posttest mean of 49.867 was derived for the experimental

yielded an F ratio of 5.626. See Table 14, The table of F value required
for significance at the .05 level is 4.17. Accordingly, the hypothesis
of no significant difference (hypothesis number two) between the pretest
and the posttest was rejected.

The control group means for the pretest and posttest were 35.267
and 38.333 respectively. See Table 7. Treating the data with the
analysis of variance, an F ratio of .930 was observed, See Table 14.

Since this value is less than 1.00, the null hypothesis of no
significant differences Wu- accepted.

mmary statement on achievement for School D. The subJe\.ts of

School D were observed to be below average in verbal abilities as measured
on an intelligence test. They were comparable on initial estimates of
cognitive abilities as measured by the metal fabrication cluster test.

At the end of the school year both groups differed from each other
significantly on scores €rom this test. It was concluded that the

metal forming and fabrication cluster program, as conducted in this
school, did have an effect on the cognitive abilities of the subjects.
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The test included items from the occupations of assembly, machining, sheet
metal and welding. Since the control group did not have eﬁperiencé in all
of these fields, they remained at an arrested level on the variables

measured by the test. This indicated that both groups were following

different goals and that the divergence of performance on the tests provided
evidence that the cluster program was meeting the objectives related to the
development of cognitive abilities. While this evidence was favorable,

reference to Part III of this report discloses some of the shortcomings

which dictate the needs of Teacher F's program at School D.

School J. Complete data were available for fifteen of the subjects

which participated in the metal fabrication cluster program and for fifteen
subjects of an industrial arts general metals shop which was used as a
control group.

Comparability of groups. Comparability of the experimental and

control groups was established in the same manner as described for School
A. The required condition of homogeneity of variance was met. See Table

4 for the observed F max of 1.22. To determine if any significant

difference between the groups existed on the basis of intelligence scores,

the analysis of variance was employed. The mean intelligence score for

the control group was 100.400 and for the experimental group the mean was

100.200. See Table 5. The observed F ratio obtained by testing for no

significant difference on intelligence test scores between the groups

was .003. See Table 15. By virtue of being less than 1.00, the observed
ratio indicated non-significant differences. The above two findings were
taken as evidence that the two groups were comparable on the scores
derived from intelligence tests.
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Initial differences on achievement. The metal forming and

fabrication test was administered to both groups of School J to obtain

an estimate of the level of the students' knowledge at the beginning of

the experiment. The obtained datawere treated with the analysis of

variance for purposes of investigating if a significant difference existed
between abilities of the two groups.: Table 6 presents the data indicating
that howogeniety of variance existed , F max 1.659, Table 7 presents the
mean and standard deviations for both groups. Table 13 presents the observed
F ratio of 6.351 which was larger than the table value of F 4.20 reduired

f for significance at the .05 level with one and twenty-eight degrees of
freedom. Accordingly, the null hypothe:. is of no significant difference

was rejected and the alternate hypothesis that there was a significant

difference was accepted. This differénce was in favor of the experimental

_group, hence, the two groups were not initially equivalent on the cognitive
abilities of the metal forming cluster test.

Final differences on achievement. Posttest data gathered from the

3 subjects of both groups in School J yielded 2 mean of 57.000 for the
experimental group and a mean of 44.066 for the control group. See
Table 7.

The analysis of variance was used to test the null hypothesis
(hypothesis one) that there were no significant differences between the
data derived from both groups on the posttest of achievement. An F ratio
of 11.705 was observed. See Table 13. This was greater than the table
value of F 7.64 required for significance at the .01 level. Accordingly,
the null hypothesis as stated (hypothesis number one) was rejected anc the
alternate hypothesis was accepted.

The omega square statistic for estimating the treatment effects

» was observed to be .36. See Table 30. This estimate indicated that
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36 percent of the variance between the experimental and control group

scores was accounted for by the treatment effects.

Gains on achievement. To determine if any growth has taken place

in the interim between ths pretest and posttest, the gathered data were

treated by the analysis of variance statistic. A pretest mean of 49,867

and a posttest mean of 57.000 was observed for the experimental group.
See Table 7.

The analysis of variance statistic yielded an F ratio of 4.480.
See Table 17. The table value of F required for sigﬂificance at the
.05 level is 4.17. Accordingly, the null hypothesis of no significant
difference (hypothesis number two) b- ween the pretest and posttest was
rejected.
'r The control group means for the pretest and posttest were 40.600
I and 44.066 respectively. See Table 7. Treating the data with the
analysis of variance statistic an F ratio of .731 was observed. See
Table 17. Since this value was less than 1.00, the null hypothesis of

no significant difference was accepted.

Summary statement on achievement for School J. The subjects of

School J were observed to be comparable on intelligence test scores but
differed on initial abilities measured by the metals cluster test. The

difference was to the advantage of the experimental group. At the end

>4, >

of the school vear both groups differed from each other on scores of
achievement. Also at the end of the term the experimental group
3 achieved significant gains over their initia) scores, whereas, the comrol

group tended to remain at a stable level. Since the experimental group

} performed more in accord with the cognitive objectives of the cluster
program, it was inferred that the program at School - was effective.
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While the data indicated effectiveness on this one research variable, it
is not to be assumed that optimum effectiveness was achieved. Part III
provides the evaluation and description of the many impediments which,

if removed, could aid in a substantially improved operation at School J.

Electro-Mechanical Cluster

The electro-mechanical cluster was implemented in two field
operations. For purposes of anonymity the operations were coded as
échool G and M. Within each school specially traineﬁ teachers taught
a cluster program and a traditional vocational education progxam.

A review of descriptive data found in Part III provides the reader
with the evaluation of, and information for the understanding of the
conditions and psychosocial variables which impinged upon the operations
of each of the schools.

The analysis of variance was the principal statistical technique
used in analyzing the research data from the consfruction and metal
foxming and fabrication clusters. However, the Mann-Whitney U-Test was
used to analyze the electro-mechanical data because it became evident
that these data did not meet all assumptions of the anlaysis of variance

technique (F-ratio). A serious limitation of these data was the size of

the treatment groups in this cluster. These sample sizes were relatively

small, so small as to yield a questionable F-statistic.

The Mann-Whitney U-Test, when used with small samples, is more
appropriate than the F-test and more powerful than the median test.
(Power being the probability of rejecting the null hypothesis when it

is, in fact, false). This non-parametric test employs two independent

samples, small samples, and measurements which need be only of an ordinal

scale.
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School G. At the completion of the first year of this experiment,
nine students comprised the cluster group. Since there were two siudents
for which complete data was not available, the number of subjects used in
the statistical analysis were seven in the experimental group and seven in
the control group. Data were not available for a control group at this
school, therefore, control group data was secured from the control group
in the electro-mechanical cluster at School M. The process by which the
control group was selected is further described in the section dealing

with School M.

Comparability of groups. Since intelligence data were not available

for the students in the electro-mechanical cluster, these students were
~quated cn similarity of programs studied and on mechanical reasoning
scores. The mean mechanical reasvning score for the experimental and
control groups was 29.00 and 39.214, respectively. A test for significant
difference in mechanical reasoning scores between the two groups yielded

a Mann-Whitney U-Test z value of 1.214, See table 28, This value was
less than the value of z required for the rejection of the null hypothesis
that there would be no significant differences in the mechanical reasoning
scores of the two treatment groups. Accordingly, the judgement was made

to accept the differences between the groups as insignificant. Thus, the

_ groups were comparable on the scores derived froa mechanical reasoning test.

Initial difference on achievement. The electro-mechanical achievement

test was administered to both the experimental and control groups of
School G to determine the level of student knowledge at the beginning of
the experiment. Mean scores for the two groups were 41.143 and 54.143,
respectively. The obtained data were treated with the Mann-Whitney U-Test
for purposes of determining if significant differences existed between the
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initial achievement of the two groups. Table 28 presents an observed

z of 1.023 which was lower than the z value necessary for the rejeétion

of the null hypothesis that there were no significant differences

between the two groups in initial achievement as measured by the electro-
mechanical achievement test. Accordingly, the null hypothesis was retained
since evidence was found to ascertain that the two groups were alike on

scores derived from the electro-mechanical cognitive abilities test.

Finai differences on achievement. Scores estimating achievement

_ gathered from School G produced a mean of 50.428 for the experimental
_group and a mean of 54.857 for the control group. See Table 7. The
Mann-Whitney U-Test.was employed as the statistical technique tc test the
research hypothesis that there were significant differences between the
data derived from the groups on the posttests of achievement. A z of .064
was obtained. See Table 28. This was less than the z value necessary to
reject the null hypothesis. Accordingly, the data did not support the
research hypothesis.

Gains on achievement, Quantitative datawere gathered to determine

if any growth had taken place in the interim between the pretest and
posttest. Again the statistical technique utilized was the Mann-Whitney
U-Test. A pretest mean of 41.143 and a posttest mean of 40.428 was
observed for the experimental group. See Table 7. The Mann-Whitney U-
Test yielded a z of 1.340 which led to the retention of the null hypothesis
that there were no.significant differences in the gains in achievement
from pretest to posttest.

The control group means for the pretest and posttest were 54.143
and 54.857, respectively. The utilization of the Mann-Whitney U-Test
yielded a z value of 1.023. This was less than the z value necessary
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to reject the null hypothesis that there weuld be no significant differences

in gains in achievement. See Table 29.

Summary statement cn achievement for School G. The subjects of

School G were observed to be comparable on mechanical reasoning scores and

initial cognitive abilities as measured by the electro-mechanical achievement
test. At the end of the school year the differences which indicated gains

on the basis of achievement test scores wers insignificant. Stated in another
manner, the subjects of the traditional program achieved scores which were
ccmparable to the scores achieved by the students of the cluster concept.

The ekperimental group made a gain of 8.2 on the mean between the pretest

and posttest. The control group only scored a mean gain of .714 points.

The inference was made that the variables described in Part III had serious
effects on the program and indirectly pointed to the elements of the program
that must be refined and revised in order to improve the effectiveness of

the program.

School M. At the completion of the experimeut thirteen students
;:'f formed the experimental group. However, complete data were available for
",~{ ten of these students. As a result, data from ten cluster subjects were
. used in the statistical treatment. Ten students were randomly drawn from

another class to form the control group. The control group consisted of

-.wé students enrolled in a vocational air conditioning and refrigeration class,

‘~-i taught by another instructor. The decision to use these students for a
control group was based on the similarity of the learning experiences

% f; they had to those structured in the electro-mechanical cluster. These

students had previously been enrolled in courr2s dealing with electricity,

air conditioning and refrigeration.
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Comparability of groups. Comparability of the experimental and

control groups for School M was established on the basis of similarity of

curriculum and scores from the mechanical reasoning test scores.

The mean mechanical reasoning scores for the experimental and
control groups were 38.300 and 38.450, respectively. A test for significance
of the differences among mech-nical reasoning scores between the two groups
yielded a Mann-Whitney U-Test z value of 1.889. See Table 28. This value
was less than the value of z required for rejection of the null hypdthesis.
Accordingly, the judgement was made to accept the differences between the
~groups as insignificant. Thus, the groups were identified as comparable

on the scores derived from the mechanical reasoning test.

Initial differences on achievement. The electro-mechanical

achievement test was administered to both the experimental and control
~groups of School M to determine the estimated level of student knowledge

at the beginning of the experiment. Mean scores for the two groups were

46 and 49, respectively. The derived data were treated with the Mann-
: Whitney U-Test for purposes of statistically determining if significant
4 differences existed between the initial achievement of the two groups.

See Table 28. The z value observed in this comparison of test scores

was .065. This low z value resulted in the retention of the null hypothesis
that there were no significant differences between the scores of the two

~groups on the basis of achievement test scores. Accordingly, both classes
were similar on the variables measured by the electro-mechanical cognitive
abilities test.

Final differences on achievement. The derived means from the post-

test for the experimental and control groups were 50.000 and 51.300,
_respectively. See Table 7. The Mann-Whitney U-Test was employed to test
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the research hypothesis that there were significant differences between

the data derived from both groups on the posttest of achievement, -A z of
1.625 was obtained. See Table 28, Since a z value of 1.96 was necessary

to reject at the .05 level of significance, the null hypothesis was retained.

Stated in another mamnner, statistically significant differences were not

found between the scores of the two treatment groups.

Gains on achievement. Dataweregathered to obtain an estimate if

any growth had taken place in the interim between the pretest and posttest.

A pretest mean of 45.000 and a posttest mean of 50.000 was observed for the

experimental group. See Table 7. The Mann-Whitney U-Test yielded a z of
1.247 which led to the retention of the null hypothesis that there were no
significant differences in the gains in achievement from pretest to post-

test.

The control groups means for the pretest and posttest were 49.000

and 51.300, respectively. A Mann-Whitney U-Test z value of 1.744 was

: obtained. Since this value was less than the z value necessary for
rejection, the null hypothesis was retained. See Table 29.

Summary statement on achievement for School M. The subjects of

; School M were observed to be comparable on mechanical reasoning scores
and also the initial cognitive abilities achievement test. At the end

of the school year data indicaied a mean gain of 5.00 for the experimental

group and 2.30 for the control group. These differences derived from
achievement test scores were observed to be statistically insignificant.
The inference was made that the variables described in Part III had serious
effects on the program and indire<tly point to the elements of the program
that must be further refined and revised in order to imprcve the
effectiveness of the érpgram.
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School K. ‘The pilot program for the electro-mechanical cluster at
School K was dissolved due to a number of unexpected problems: At the
outset of the school year subjects of the cluster progran were combined
with non-cluster students studying electricity. This hetrogeneity was a
burden to the teacher and posed difficulties for’implementiﬁg and evaluating
the program. The situation was further confound:d with undesirable vari-
ables and by class schedules which were based :n a module plan. Under
this plan students changed classes at biocks of fiftegn mirste intexrvals
of time. The requirements of the cluster program or vocational education
programs required a student to attend a class two periods a day and five
days a week for a full academic year. A*® School K the entire school
changed classes in Deéember or ‘approximately after twelve weeks of school.
After this change the cluster students were dispersed into different
classes and meeting at variously spaced intervals of time. The homogeneity
of the cluster class was impaired; Efforts to correct the condition were
made by appealing to the principal. His unchangeable position to keep the
students scheduled as they were presented an insurmountable obstacle.
Accordingly, the decision was made te drop this school from the study

since it did not meet the expectations and specifications for a cluster

program.
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TABLE 4

HOMOGENEITY OF VARIANCE BETWEEN GROUPS WITHIN EACH SCHOOL
(Based on I.Q. Scores)

School ‘
or N S.D. Variance F maxi
Group :
Ac* 15 11.438 130,827
Ae* 15 7.968 63.489 2.006
Bc 16 10.052 101.04%
Be 16 14.500 210,250 2,08
Cc 14 14.432 208.283
Ce 14 14,532 211.179 1.01
Ec 16 11,975 143.40C
Ee 16 12.084 146,023 1.02
Hc 15 11,439 130.850
He 15 15.102 228,070 1.74
Jc 15 11,975 143.400
Je 15 10.845 117.614 1.22
K =2, n =13, the critical region is F max 3.14 at the .05 level
K= 2, n =15, the critical vegion is F max 2.86 at the .05 level
K=2, n =16, the critical region is F max 2.78 at the .05 level
*c for control group; e for experimental group

1H. 0. Hartley, "The Maximum F Ratio as a Short Cut Test for
Heterogeneity of Variance," Biometrika, 37 (December, 1950), 308-312.
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: TABLE 5

MEANS AND.STANDARD DEVIATIONS DERIVED
. FROM INTELLIGENCE TESTS

.....

School Experimental Group Control Group ]

| N X 5 N X s 3

t A 15 99.267  7.968 15 ' 03.867 11438 ?

E B 16 95,438  14.500 16 101.375 10,052 {
] C 12 89.500 14.532 12 91.584 14.432 "é
4 D*+ 15 -1.05% .32 13 -89 .26 %
E 16 104,200 15.084 16 100,400 11.975 %

D¥ ¥ 15 -, 84* .05 15 -.58* .22 %

;; G 7 96.714 13.685 7 No Data Available %
f H 15 87.934 15.102 15 93.867  11.439 %
§ J 15 100.200 10,845 15 100,400 11.975 3
K (no data, droéped from research) j

. *Average on basis of "z" scores obtained from verbal abilities
g of Lorge-Thorndike Test.

#*Construction Cluster, Teacher D

s+*Metal Forming and Fabrication Cluster, Teacher I
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TABLE 6
HOMOGENEITY OF VARIANCE BETWEEN GROUPS WITHIN EACH SCHOOL
{Based on Pretest of Achievement)
School
or N S.D. Variance F max!
Group

Ac* 15 8.738 76.353

Ae* 15 5.356 28.687 2.661

Be 16 10.049 100.982

Be 16 9.029 81.523 1.238

Cc 14 5.169 26.761

Ce 14 5.543 37.250 1.391

Dc** 13 5,994 35,928

De i3 9.367 87.741 2.442

Ec 16 15.011 225.330

Ee 16 9,029 81.522 2.764

d k%

Dc 15 12.760 162,818

De 15 7.841 61.481 2.648
3 He 15 6.104 37.259
: He 15 5,232 27.374 1.361
: Je 15 8,733 76.265

Je 15 11,249 126.540 1.659
; K=2, n=13, the critical region is F max 3.14 at the .05 level
i K =2, n=15, the critical region is F max  2.86 at the .05 level
i K=2, n= 16, the critical region is F max 2.78 at the .05 level
: *c for control group; e for experimental group
1 **Construction Cluster, Teacher D
; ***Metal Forming and Fabrication Cluster, Teacher F

IH. O Hartley, "The Maximum F Ratio as a Short Cut Test for
s Heterogeneity of Variance," Biometrika, 37 (Decembexr, 1950), 308-312.
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TABLE 8

ANALYSIS OF VARIANCE OF CONSTRUCTION ACHIEVEMENT
TEST SCORES, EXPERIMENTAL VS. CONTROL GrROUP
ON PRETEST AND POSTTEST MEASURES

Sum of Squares df Mean Square F Ratio
School A Pretest
Between Groups 433.200 1 433.200 8.248*%*
Within Groups 1470.667 28 52.524
TOTAL 1903.867 29
School A Posttest
Between Groups 3808.133 1 3808.133 28.689%*
Within Groups 3716.667 28 132.738
TOTAL 7524.700 29
School C Pretest
Between Groups 876.042 1 876.042 3.802
Within Groups 5068,583 22 230.390
TOTAL 5944.625 23
S hool C Posttest
Between Groups 852.042 1 852.042 8.099**
Within Groups 2314,583 22 105.208
TOTAL 3166,625 23

**Significant at the .01 level
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TABLE 9

ANALYSIS OF VARIANCE OF INTELLIGENCE TEST 5CORES
BETWEEN THE EXPERIMENTAL AND CONTROL GROUPS
OF THE CONSTRUCTION CLUSTER PROGRAM

Sum of Squares af Mean Square F Ratio
School H
Between Groups 264.033 1 264.033 1.471
Within Groups 5024.666 28 179.452
TOTAL 5288.699 29
School C
Between Gxoups' 26.042 1 26.042 .124
Within Groups 4613.917 22 209,724
TOTAL 4639.958 23
School A
Between Groups 218.700 1 218.700 2,251
! Within Groups 2720.667 28 97.167
: TOTAL 2939.367 29
!
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TABLE 10

ANALYSIS OF VARIANCE FOR DIFFERENCES BETWEEN
PRE AND PCSTTEST MEASURES OF ACHIEVEMENT
(Based on Construction Cluster Tests)

Sum of Squares df Mean € - re F Ratio

School A, Experimental Group

Between Groups 1778.700 1 1778.700 10.974**
Within Groups 4538.667 28 162.667
TOTAL 6317.367 29

- e st en an e --------------—---------------------------------- Gl epecEn P ar B an G5 an % e W GBSO an U o W @ "

School A, Control Group

* Between Groups 1.633 1 1.633 0.071
,' Within Groups 648,667 28 23,167

§ TOTAL 650,300 29
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School D, Experimental Group

Between Groups 1059.106 1 1059.106 5.05*
Within Groups 4613.917 22 209.724
! TOTAL 5673.023 23

School D, Control Group

Between Groups 234,848 1 234.848 2,01
Within Groups 2570.460 22 116.840
TOTAL 2805. 308 23

**Significant at the .01 level
*Significant at the .05 level
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TABLE 11

'ANALYSIS OF VARIANCE FOR DIFFERENCES BETWEEN
" PRE AND POSTTEST MEASURES OF ACHIEVEMENT
(Based on Construction Cluster Tests)

Sum of Square df Mean Square F Ratio

School H, Experimental Group

Between Groups 168.835 1 168.835 5.01*
Within Groups 945.467 28 33.767

TOTAL 1114.302 - 29

School H, Control Group

3 Between Groups 1.633 1 1,633 0.071
f Within Groups 648,667 28
TOTAL 650.300 29

School C, Experimental Group

Between Groups 381.654 1 381.654 6.121%*
Within Groups 1371.583 22 62.345
: TOTAL 1753.237 23

- wr E YN

School C, Control Croup

Between Groups 2.667 1 2.667 0.047
Within Groups 1247.166 22 56.689
TOTAL 1249.833 23
3 *Significant at the .05 level
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TABLE 12

ANALYSIS OF VARIANCE OF CONSTRUCTION ACHIEVEMENT
TEST SCORES, EXPERIMENTAL VS. CONTROL GRCUP
ON PRETEST AND POSTTEST MEASURES

Sum of Squares df Mean Square F Ratio
School H Pretest
Between Groups 26,133 1 26.133 0.809
Within Groups 905.067 28 32.324
TOTAL 931.200 29
School H Dosttest ;
Between Groups 64.533 1 64,533 2.694 4
Within Groups 670.667 28 23,952 ¢
TOTAL 735.200 29
School D Pretest ' 3
Between Groups 15.385 1 15.385 0.249 1
Within Groups 1484.154 24 61.840 P
TOTAL 1499.539 25
School D Posttest
Between Groups 499, 885 1 499,885 4.407*
Within Groups 2722,154 24 113.417
TOTAL 3222.039 25

*Significant at the .05 level
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TABLE 13

ANALYSIS OF VARIANCE OF METAL FORMING AND FABRICATION
ACHIEVEMENT TEST SCORES, EXPERIMENTAL GROUP VS.
CONTROL GROUP ON PRETEST AND POSTTEST MEASURES

Sum of Squares af Mean Square F Ratio
School B Pretest
Between Groups 215.281 1 215.281 2.359
Within Groups 2737.938 30 91.265
TOTAL 2953,219 31
School B Posttest
Between Groups 584.500 1 584.500 4,236*
Within Groups 4140. 375 30 138.013
TOTAL 4724.875 31
School J Pretest
Between Groups 644.033 1 644,033 6.351*
Within Groups 2839,333 28 101.405
TOTAL 3483.367 29
School J Posttest
Between Groups 1254,533 1 1254.533 11, 705**
Within Groups 3000.933 28 107.176
TOTAL 4255.467 25

*Significant at the .05 level
**Significant at the .01 level
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TABLE 14

ANALYSIS OF VARIANCE FOR DIFFERENCES BETWEEN
PRE AND POSTTESTS MEASURES OF ACHIEVEMENT
(Based on Metal Forming and Fabrication Test)

Sum of Squares df Mean Square F Ratio

School B, Experimental Group

Between Groups 1014,938 1 1014.938 7.110**
Within Groups 4282.437 30 142,748
TOTAL 5297.375 31

---—-—-n-—----------------—--—--—-------w-----—-—-----------—----. - s e En S W a» ™

School B, Control Group

Between Groups 32,000 1 32.000 .370
Within Groups 2595.875 30 86.530
TOTAL 2627.875 31
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School D} Experimental Group

Between Groups 653,333 1 653.333 5.626**
Within Groups 3257.467 28 116.124
TOTAL 3904.800 29

School D} Control Group

Between Groups 70.533 1 70.533 0.930
Within Groups 2124.267 28 75.867
TOTAL 2194.800 29

*Metal Forming and Fabrication Cluster, Teacher F
**gignificant at the .05 level
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TABLE 15

ANALYSIS OF VARIANCE OF INTELLIGENCE TEST SCORES
BETWEEN THE EXPERIMENTAL AND CONTROL GROUPS

CLUSTER PROGRAM

OF THE METAL FORMING AND FABRICATION

Sum of Squares df Mean Square F Ratio ég
:
|
School J
Between Groups £ 0.300 1 0.300 .003 H
Within Groups 3654.000 28 130.500 X
TOTAL 3654.300 29 :
School E
Between Groups 108, 300 1 180.300 .748
Within Groups 4052.000 28 144.714
TOTAL 4160. 300 29
School B
Between Groups 282.031 1 282,031 1.812
Within Groups 4669.688 30 155.656
TOTAL 4951,719 31
School D*
Between Groups 3.02 1 3.02 .480
Within Groups 173.00 28 6.17
TOTAL 176.02 29 R

*Metal Forming and

84

Fabrication Cluster, Teacher F




TABLE 16

ANALYSIS OF VARIANCE OF METAL. FORMING AND FABRICATION
ACHIEVEMENT TEST SCORES, EXPERIMENTAL GROUP VS.
CONTROL GROUP ON PRETEST AND POSTTEST MEASURES

Sum of Squares df Mean Square F Ratio
School D* Pretest
Between Groups 208.033 1 208.033 1.855
Within Groups 3140,667 28 112.167
TOTAL 3348.700 29
School D* Posttest
’
Between Groups 997.633 1 997.633 12.498**
Within Groups 2235,067 28 79.824
TOTAL 3232.70 29
Schooi = Pretest
Between Groups 19.531 1 19.531 0.127
Within Groups 4602.938 30 153.431
TOTAL 4622.469 31
School E Pcsttest
Between Gr(:'s 786.531 1 586.531 5.727%*
Within Groups -, 307..688 30 102.423
TOTAL ™ 3659.219 . 31

O G0 ED AP R we W Gn ST Er W T D @S O WS P D WP ED G T P WP WD GP o i WD e ED SR G TP s S ED WD a MR Y D s P s TP e P GD D GRS D T G P s T N e T a T e T e e W o Se
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*Metal Forming and Fabrication -Tiuster, Teacher F

**Significant at the .05 level
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TABLE 17

ANALYSIS OF VARIANCE FOR DIFFERENCES BETWEEN
‘] PRE AND POSTTEST MEASURES OF ACHIEVEMENT
(Based on Metal Forming and Fabrication Test)

Sum of Squares df Mean Square F Ratio

School J, Experimental Group

Between Groups . 381.633 1 381.633 4,480*
Within Groups 2387,733 28 85,2762
TOTAL 2769.366 29

ey sspeerst L S PP LT E LR A AL S iaininbaind ekt

School J, Controi Grevy:

v

i Between Groups 90.133 1 90.133 0.731
: Within Groups ‘ 3452,533 28 123.304
TOTAL ' 3542,666 29
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School E, Experimental Sroup

1 Between Coups 1032.533 1 1032.533 6.240*
3 Within Groups 4633. 333 28 165.476
: TOTAL 5665. 866 29

s

13
™~
P

School E, Control Group

Between Groups 90.133 1 90.133 0.731
Within Groups ‘ 3452,533 28 123.305
TOTAL 3542.666 29

*Significant at the .05 level
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Mechanical reasoning abilities. The cognitive aspect of this study

was limited to those related to knowledges of vocational education presented

in the previous pages and a study of the knowledges of applied sciences as

&

measured by the Mechanical Reasonirg Test,3 a distinct and separate part of

the D.A.T. It was administered to all groups as a pre and posttest instrument.
The purpose of using this test was twofold. In the event the verbal or
lingual or intelligence test score were incomplete or unavailable for a
satisfactory number of students, comparability would be established on this
test as a criteria. Data from this instrument also provided an index for
establishing an estimate of the effect of the cluster programs on the
development of knowledge from the field of applied sciencés. Accordingly,

; the ,iroblems investigated were: What were the Aifferences, on the test . ?
scores, if any, between the experimental and control groups at the |
beginning and the end of the experiment? Were there any significant

differences between the experimental and control groups on data derived

from posttest scores? Did the cluster concept programs contribute to or

facilitate growth on these variables to a greater extent than the

traditional program? What implications do these findings have for the

cluster concept programs?

Findings and discussion. A visual inspection of Table 18 provides

AT AL, T TRTE TN T T R T

the reader with the data indicating that, within the twenty groups of

P el

students of various sizes, the mean scores (for pretest vs. posttest)

eorge K. Bennett, Harold G. Seashore, Alexander G, Wesman,
"Differential Aptitude Test, Mechanical Reasoning (Form A),'" Psychological

Corporation, New York, 1947.
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ranged from a minimal change of -.7 points to a maximum of 8.334 points.
The minimal change was recorded for School E, control group, where;s, the
maximal was recorded for School C, experimental group. Prior to testing
the data with the analysis of variance the test for the homogeneity of
variance was executed. See Table 19. It was established that homogenei.ty
of vaviance existed on the basis of data derived. The various F ratios
observed are presented in Tables 20, 21, 22, and 23. None of the values
obtained were significant, indicating that there were no significant
differences between the control groups and the experimental groups when
compared on the initial test and also the final test. This was taken to
indicate that both types of vocation:i education programs make a
negligent contribution to the development of the abilities required to
solve the problems of applied science as measured by the Mechanical
Reasoning Test.

The problem was investigated further by obtaining an estimate of

the gains each cluster and each control group made on the mechanical

reasoning test scores.

The analysis of variance was used to test the hypothesis of no

<)

significant difference between pretest and posttest scores for each
_group. Tables 24, 25, 26, and 27 present the various F ratio values

observed. None of the groups achieved scores high enough to reject the

null hypothesis. Accordingly, the data were taken to indicate that both
the traditional programs of vocational education and the cluster concept
program contribute insignificant amounts of knowledge to the variables
measured by the mechanical reasoning test. Due to the limitations of
the subjects to solve problems of a formal hypothetical nature, the
inference was drawn that emphasis in these programs were on concrete
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cognitive functioning. Some teachers, due to preferences and other
reasons, tend to make the practical manipulative aspects as dominant

over other aspects of a program, or they may hold to a belief that other
courses of study will develop the theoretical knowledge of the applied
sciences. It is recommended 