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PREFACE
This Review and Synthesis of Research in Technical Education is one ofa series of "state of the art" papers in vocational and technical educationrelated fields. It should assist in identifying substantive problems andmethodological approaches for researchers and as well as providing prac-titioners with a summary of research findings which have application to edu-cational programs. In the field of vocational and technical education, thepace of research and development activities has increased considerably dur-ing the period under review. Gaps which exist for some readers are probablythe result of the author's prerogative to be selective.
As one of a series of information analysis papers released by the ERICClearinghouse on Vocational and Technical Education, this review isintended to provide researchers, curriculum development specialists, andpractitioners with an authoritative analysis of the h'ierature in the field.Those who wish to examine primary sources of information should utilize thebibliography. Where ERIC Document numbers and ERIC Document Re-production Service prices are cited, the documents are available in micro-fiche and hardcopy forms.
The profession is indebted to Donald S. Phillips and Lloyd D. Briggs fortheir scholarship in the preparation of this report. Recognition is also dueArthur H. Nelson, President, Technical Education Research Center andEdwin L. Kurth, Associate Professor, University of Florida, for their criticalreview of the manuscript prior to its final revision and publication. JoelMagisos, information specialist at The Center, coordinated the publi-cation's development.
Members of the profession are invited to offer suggestions for the im-provement of the review and synthesis series and to suggest specific topicsor problems for future reviews.

Robert E. Taylor
Director
The Center for Vocational and

Technical Education



INTRORUCTION

This publication reports some of the major contributions that have been
made in the field of technical education since Milton Larson's Review and
Synthesis of Research in Technical Education published in August, 1966. In
some instances, articles published prior to 1966, which were judged to be
significant for showing trends or for making comparisons, are included.

The review is intended to serve both practitioners and researchers in the
field. Practitioners should find this publication useful as an aid for identify-
ing materials and sources of materials applicable to operational situations.
For researchers, the review provides an overview of research in the field
which should be helpful in appraising the current status of research, in
identifying trends, and in planning additional research. The review should
also facilitate literature reviews relative to specific topics. To accomplish
these objectives, an effort has been made to include significant research
findings resulting from studies made during the period covered by the re-
view. In addition, some materials not strictly of a research nature which
serve to identify problems or make suggestions for research have been in-
cluded. It is hoped that this information will serve as a "benchmark" upon
which future work and progress can be structured.

Materials reviewed were obtained from several sources The majority,
however, were obtained from the Educational Resources Information Center
(ERIC). This system greatly simplified the task of identifying and securing
materials to be reviewed.

Many of the problems in technical education are common to other areas
of education, and research completed in these areas has implications for
technical education. Because of the necessity to impose limitations, this
review treats only those materials specifically related to technical education.
A number of studies, however, with titles denoting other areas were found to
contain information pertinent to technical education.

A topical outline was used to provide a framework for reporting the re-
view. As always, some problems of classifying studies according to the out-
line were encountered. Several studies contain information relative to more
than one of the selected topics. In some cases, particular studies are cited
more than once.

The reviewers express their sincere appreciation to all persons who have
made contributions to this review. Special thanks and gratitude are ex-
pressed to David A. Anderson for his assistance in locating materials for the
review.

Donald S. Phillips
Lloyd D. Briggs
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PHILOSOPHY

Technical education, born in private schools outside the educational
mainstream, has only recently become recognized as a significant and im-
portant function of public education. From its early introduction in this
country until recent years, the primary responsibility for technical education
has been assumed by private schools. As the demand for technical workers
has increased, however, public educational institutions have begun to play
an important role in preparing technicians. Federal legislation which has
provided funds for the support of technical education has served to in-
fluence the growth of these programs in the public sector.

If technical education rightly deserves a place in the educational main-
stream, it is important that serious attention be given to developing a viable
philosophical framework for this area of education.

Philosophical Considerations
The Advisory Council on Vocational Education (1968) found an exist-

ing tendency to classify education as "general" or "vocational." While the
council contends that the distinction is false, it still poses a major concern
for both vocational and technical education. Ray (1968) reviewed the
literature relative to social and philosophical considerations of vocational
education. In assessing the future prospects of vocational education, the re-
viewer contends that the justifications for vocational education as a legiti-
mate part of the educational mainstream are social, psychological, and
cultural. Today, however, vocational education is more responsive to
political and economic considerations than to philosophical positions. While
these contentions are made about vocational education, many of the same
considerations apply to technical education. Broudy (1966) suggests that the
traditional claims for the role of vocational education should be re-examined
in view of the many changes that are occurring in today's society. The
arguments set forth by Broudy have important implications for technical
education.

Identification and Dainition
The first educational programs designed to prepare persons for employ-

ment in technical-level occupations were developed in the field of engi-
neering. Consequently, there has been a tendency to view technical educa-
tion as a type of education. In his brief treatment of the development of
technical education, Venn (1964) points out that, as technical-level occupa-
tions in other fields have been identified and educational programs has been
developed, it has become necessary to assign new meanings to the term
technical education. Today technical education is viewed as a level of edu-
cation. foday technical education is viewed as a level of education rather
than as a type of education. Evidence of the broadening concept is found
by comparing the publication, Criteria for Technician Education by Brook-
ing and Ducat (1968) which considers planning and development of pro-
grams in several areas with a similar publication by the Department of



Health, Education and Welfare (1962) whiCh treats technical programs in
the industrial and engineering areas.

MANPOWER NEEDS

Accurate assessment of existing technical manpower requirements and
projections of future requirements are useful to educators for educational
planning and to students, parents, and counselors for career planning.
Studies of technical manpower needs at state and national levels and in
several fields of technology are reported in the literature. Kaufman and
Brown (1968) have reviewed the literature relative to manpower supply and
demand. These reviewers caution that a manpower forecast is seldom more
than a sophisticated and knowledgeable guess about the future, and should
be treated as an approximate guideline.

National Studies
A study of technician manpower requirements and resources is reported

by Rosenthal (1966). Based on an analysis of data compiled in 1963,
several projections of technician manpower requirements were made. For
each projection a specific set of assumptions regarding economic con-
ditions, unemployment rates, and trends in the utilization of technicians
was employed. Alden (1966) studied the demand for engineers and tech-
nicians. In this study it was found that the increased offerings of technical
programs by junior colleges was increasing both the supply ofan the demand
for technicians. The shortage of engineers is also increasing the demand for
technicians. During a one-year period, the number of technicians per 100
engineers increased from 38 to 42.

Manpower requirements in the health service industry have been studied
by Sturm (1967). In this publication, several factors which will influence
manpower requirements are considered. Manpower projections by occupa-
tion group are made for the years 1965, 1970, and 1975. A conference
devoted to manpower in the medical laboratory field is summarized in a
Department of Health, Education and Welfare Document (1967). Forces
that are changing manpower requirements and utilization in the medical la-
boratory field were considered at this conference. Recommendations for
research relative to manpower needs and knowLdge and skill requirements
were made by the conference participants.

Studies designed to identify technical manpower needs in emerging oc-
cupations are reported by Roney (1966) and the Technical Education Re-
search Center (1967). Roney reports the results of a nationwide study of the
demand for electromechanical technicians. This two-phase study sought to
determine needs, to identify knowledge and skills required of successful
technicians, and to use this information for proposing a two-year cur-
riculum. A similar study in the field of bio-medical equipment technology
was conducted by the Technical Education Research Center. These studies
employed different techniques for identifying data sources. Roney used a
panel of consultants to suggest information sources while the Technical
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Education Research Center used sampling techniques for selecting re-
spondents.

State Studies
Studies of technician manpower needs have been made in several states.

In some cases the studies have dealt with the total spectrum of technician
manpower. Examples of this type of study are those by McComas and
Willey (1966) and Corp lan Associates (1966b). Other studies have dealt
with a single technology or occupational area. Studies of this type are re-
ported by Hoover (1966), Teel and others (1966), Warmbrod (1966),
Jacobson and Swanson (1966), and Weede (1966).

EDUCATIONAL PROGRAMS

Technical education has experienced an unprecedented growth during
the last decade. Enrollments have increased substantially and there has
been a significant increase in the number and kinds of technical education
programs. Today technical education programs are provided by almost
every type of educational institutionboth public and private, and technical
programs of some type are offered in each of the fifty states. A directory of
institutions and programs in each state is included in the Technician
Education Yearbook (1967).

Programs in Junior Colleges
Specific ways in which industry and junior colleges can cooperate to

provide technical education programs are identified and discussed by Ryan
(1967). A brief description of an associate degree program developed by
industry and the junior colleges is given. Ryan contends that one of the
major problems of both education and industry is to find methods and tech-
niques for educating the less-gifted students.

Smith (1966) surveyed the technical education offerings in 208 junior
colleges by means of a mailed questionnaire. From the questionnaire data
it was found that the number of junior college technical programs had in-
creased markedly during the ten-year period from 1956 to 1966. Based on
the information relative to future plans of these institutions, Smith con-
cluded that the expansion in technical education offerings in junior colleges
will continue for the next decade.

A listing of the occupational education offerings in Illinois junior colleges
has been prepared by Grede (1968). Program offerings are grouped under
five major headings: (a) Industrial and Engineering Technology, (b) Busi-
ness, Secretarial, and Data Processing, (c) Health Occupations, (d) Public
and Social Service, and (e) Other, which included Agriculture, Com-
mercial Art, Home Management, Hotel Services, and Radio and Tele-
vison.

An overview of post-high school agriculture programs in the United
States has been prepared by Hensel (1967a). Material for the publication
was obtained from 60 institutions, located in 20 states, which offered one and
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two-year programs. Descriptions of programs in the areas of agricultural
mechanics, agricultural business, plant and soil sciences, animal science,
forestry and conservation, and production agriculture are given.

Information for planning curricula in dental assisting has been prepared
by the California State Department of Education (1966). The purpose of this
study was to compile and analyze data for constructing a model dental
assisting program. Recommendations in the report are based on information
from 22 programs in California junior colleges.

A conference devoted to the identification and discussion of articulation
problems between high schools and two-year colleges is summarized by
Brick (1967). The main thrust of this conference was directed toward pro-
grams on business, mechanical, and electrical technology. Papers dealing
with several facets of articulation were presented and analyzed, and recom-
mendations for research relative to articulation were reported.

Programs in Colleges and Universities
Technical education programs are generally considered to be the re-

sponsibility of junior colleges, area vocational schools, and technical in-
stitutes. A number of technical programs, however, are offered by four-year
colleges and universities. The status of less-than-baccalaureate level tech-
nical education programs offered by colleges and universities is reported by
Martini. Data were collected from 282 institutions throughout the United
States by means of a mailed questionnaire. Forty percent of the responding
institutions offered less-than-baccalaureate level technical programs.
Institutions with enrollments of 10,000 or more tended to offer more tech-
nical programs than did institutions with enrollments of less than 10,000.
Plans to expand their technical program offerings were reported by ap-
proximately half of the responding institutions.

In addition to the growth of two-year technical programs, there has
been considerable growth and development in baccalaureate level tech-
nology programs. DeFore (1967) and Foecke (1967) give a comprehensive
treatment of the growth and development of four-year programs. Enroll-
ments in four-year technology programs for the fall of 1967 are reported by
Alden (1968).

Pre-Technical Programs
The term "pre-technical" has at least two meanings. One meaning refers

to a type of program offered by a post-high school institution to help under-
prepared students meet entry requirements of technical programs. The term
is also used to refer to high school programs designed to prepare persons
for enrollment in post-high school technical programs.

A guide to assist administrators of post-high school institutions 41 plan-
ning pre-technical programs for under-prepared students has been prepared
by Venn (1967). This document identified four groups of students who could
profit by enrolling in such programs. Several important aspects of plan-
ning and developing pre-technical programs are identified and discussed.

'The publication is not dated, but it is stated in the body of the report that the data were
collected in !967.
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An innovative high school pre-technology program is descried by Smith
(11966). This program was designed to orient "capable average" learners
toward semi-professional programs in junior colleges and technical institutes
and to the job of engineering technicians at various levels. A description of
the curriculum development process and samples of curriculum and instruc-
tional materials are included in the report.

High school pre-technical programs in business, engineering, and
medical technology have been developed by the New York City Board of
Education (1967). The purpose of these programs is to provide oppor-
tunities to motivate selected high school students to continue their studies
in community colleges and in higher institutions of learning.

CURRICULUM

Planning and development in technical education involves special con-
siderations not generally in other areas of education. It is relatively clear
that much is yet unknown about curriculum content requirements for meet-
ing a technician's long-term career needs and his needs for living in, and
contributing to, his society. This is evidenced by the considerable interest
and effort which technical educators are devoting to research in this area.

Curriculum Planning and Development
Several studies in the area of curriculum planning and development

have resulted in a number of monographs and research reports which
should prove beneficial to technical educators and administrators.

The State of Washington, in developing a state vocational instruction
system, has employed "occupational analysis" as a basis for developing
their curricula. A paper by Wimer (1968) reporting on the "Research and
Definition" phase of the project describes the system, the manner in which
occupational analysis functions, and how it relates to their curriculum de-
velopment. The project is still in process so no definitive conclusions have
been drawn; however, information about occupational analysis and its
significance for curriculum development should be helpful to others who
are contemplating such projects.

Ryan (1968) reported on a summer institute to prepare vocational edu-
cators in curriculum development. The program treated the areas of cur-
riculum process, implementing an orgarc curriculum concept, and the
behaviorial definition of objectives in a systems approach to curriculum
development. Participants of the institute worked as task groups in using a
"decision model of curriculum development" to produce a guide for cur-
riculum development in vocational education. The report includes this guide
plus papers presented at the institute.

A study to determine the content most appropriate for preparing tech-
nicians in each of six technical occupations areas of manufacturing was
conducted by Schill and Arnold (1965). The purpose of this project was to
study the feasibility of minimizing extraneous and repetitious curriculum
content by developing technical courses and training programs which are
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complementary rather than redundant. This study identifies the compe-
tencies and the content which are common to the following technologies:
electronics, electro-mechanical, mechanical, chemical-mechanical, chemical,
and electro-chemical. Though the research described in this report was
specific in the six technologies studies, the methods and research pro-
cedures employed may be applicable to similar studies in other areas.

A publication by Brooking and Ducat (1968) identifies occupational
criteria and preparatory curriculum patterns for developing technical edu-
cation programs. The authors used a reference base of five general abilities
for determing technician occupational requirements which can be trans-
lated into educational program content. With these five underlying general
abilities as universal requirements, twelve general activities were identified
which the authors feel every technician must be prepared to perfrom.
The manual was written as a guide for admininstrators who wish to estab-
lish technical education programs but are not familiar with them.

In a study by Arnold (1965), management personnel and technicians
were asked to identify cores of subject matter related to technician job per-
formance. The author then attempted to differentiate between their judg-
ments. The study focused upon the development of a structure which would
permit assessment of differences and relationships between the currciular
recommendations of management and of technicians. The author found
that a surprising number of technician jobs seemed to be hybrids which
required knowledge of two or more technical areas. He found also that al-
though technicians and management differed in age, educational attain-
ment and salary, their views toward 2-year technical curricula were es-
sentially the same. The report includes core recommendations representing
the collective views of management and technicians and suggests that these
be used as guidelines in the design and refinement of post-high school
technical programs.

Engineering and Science Technologies
Several studies have been made of curricula and curricula needs in

technologies related to fields of engineering. Mills and Rahmlow (1966)
identified specific items of knowledge and clusters of knowledge required
in major types of work commonly done by electronic technicians. Principle
job tasks of technicians were classified into various categories.
Questionnaires; with special information topics in each category, were then
administered to workers in jobs representative of the national pattern of
electronic technician occupations. Special knowledges reported to be neces-
sary for performing job tasks were grouped to assist schools in planning
educational curriculums and programs.

Dobrovolny (1967) outlined a two-year electronic technology program
which was adapted from a four-semester to a six-quarter sequence. He
described the philosophy and objectives of the program and listed the de-
sirable characteristics of the faculty and students. The report includes the
curriculum as well as course outlines for the total program. In addition, sug-
gestions for the laboratory, its equipment and reference materials, and other
pertinent program planning information is included.
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A study to ascertain the degree to which post-high school technical
electronic programs were meeting industry's needs was conducted by Vasek
(1967). A checklist of numerous instructional topics was sent to electronics
teachers to determine the extent to which the topics were being treated in
their classes. The list was also sent to various industrial firms and govern-
mental agencies for their reaction as to the relative importance of the top'-s
in an electronic technician's educational program. An analy is of the data
revealed the electronics teachers placed significantly more emphasis on
basic content than industrial personnel indicated was necessary. The author
indicates that the findings should provide a sound basis for adjustments
in electronic curriculums and should result in up-dated programs attuned
to industrial needs.

Federal and state agencies and educational institutions have been active
in developing curriculum guides for various areas of technology. Brooking
and others (1966) developed and published a curriculum guide for elec-
tronics technology. The guide was designed to assist school administrators,
supervisors, department heads, instructors, and advisory committees who will
be planning and developing new programs or evaluating existing programs
in electronic technology.

A curriculum guide for instrumentation and automatic control was pre-
pared by Weinstein (1966). The purpose of the guide is to help states
organize and operate educational programs for occupations in the field of
instrumentation.

The Office of Manpower Policy (1966) made a study of design and
drafting processes to emphasize technological and manpower changes
which may occur in the future. The study attempted to identifiy major tech-
nological changes which would occur in the following 10 years, to deter-
mine the extent and rate of their diffusion, and to assess their effects. Based
on information gained in the study, the authors predicted several changes in
design and drafting processes which may affect curricula for technical
education programs in this field.

A study group from the American Institute of Architects believes that
many existing 2-year architectural technology programs are inadequate.
Ternstrom (1966) reported that this group placed most of the architectural
technology programs which it studied in one of two general categories (a)
drafting programs which Jacked breadth and failed to provide background
in mathematics, applied science, and modern building techniques, or (b) pro-
grams similar to the first two years of orthodox professional offerings with
inadequate technical emphasis and little preparation for immediate employ-
ment. Several characteristics cf architectural technology, including the
recommended curriculum, are treated in the report.

Brame (1967) conducted a study in the field of Building Construction
Technology. The purposes of his study were to ascertain certain knowleges
and skills required for entry into technical occupations in building con-
struction and to determine whether or not there existed a definitive body of
knowledge and skills common to several positions at the technical level. This
study was conducted in a localized area but the methods employed may
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be useful in other geographical areas or in other technical fields of
specialization.

A curriculum guide for a two-year program to develop highway and
structural technology specialists has been prepared under the direction of
Beaumont and others (1966). The guide was designed to assist technical
educators and administrators who will be planning and developing new pro-
grams or evaluating existing programs in highway or structural technology.

Knoebel and others (1968) directed the preparation of a curriculum
guide for a two-year program in metallurgical technology. This guide grew
out of the emerging needs for producing purer and more complex metal and
alloy products to meet the needs of space exploration, deep sea research,
supersonic aircraft, and other devices subject to extremes of temperature,
stress, and corrosion.

A conference on chemical technology curriculum development and stu-
dent recruitment was summarized in a report by Brooking and Chapman
(1967). Conference activities focused on three major topics(a) the tech-
nician in college, (b) the technician in industry, and (c) the college-industry
interface. The report includes complete copies of papers presented at the
conference.

Problems confronted by planners of nuclear technology programs were
discussed by Kover (1967). The author briefly describes a training program
for nuclear technicians and points out types of employment which graduates
of such programs can expect.

The significance of mathematics and science in technical education pro-
grams has long been a concern of technical educators. Laws (1966) made
a study of mathematical expectations of technicians in Michigan industries.
Objectives of the study were to identify the fundamentals of mathematics
and common mathematic skills needed by technicians and to determine if
these fundamentals and skills should be included in the educational
curriculum or taught as related activities after employment. Industry's
responses to this inquiry and the authors recommendations for implementa-
tion of the findings are included in the report.

Miller (1968) edited the proceedings of a consultants' workshop on tech-
nologies related to mechanical engineering. The purpose of the workshop
was to identify qualified consultants who couid assist in the development of
mechanical engineering technology programs. The publication is intended
as a guide to consultants engaged in such activities and as an introduction
to mechanical technology for technical education administrators who are
formulating programs in this field.

Business Technology
Technical education was origninally thought to be concerned with only

those occupations which were directly related to engineering and science.
Recent trends, however, have been to consider it more as a "level" of
education and include other areas of sub-professional occupational
preparation which generally require two or more years of rigorous college
work.



A planning guide developed by McIntosh (1968), though concerned pri-
marily with facilities planning, includes information on the instruction
program for data processing technology. The sections on program features,
educational objectives, and program content should be useful to those de-
veloping such programs.

A guide for developing curricula to prepare technicians for the computer
and business machines industries was developed by Lescarbeau and others
(1968a). The guide represents the consensus of opinion of the Technical
Education Consortium based upon the advice of industrial experts in this
field. Designed for schools which plan to initiate such programs, the guide
includes course outlines, lists of audio-visual materials, sample laboratory
experiments and examinations, and a list of equipment suggested for the
laboratories.

The North Carolina State Board of Education (1966a) has developed a
curriculum for court reporting. The curriculum, which was designed for use
in technical institutes and community colleges, was developed by a cur-
riculum committee at the state level and revised to incorporate teachers'
suggestions. Another curriculum has been developed by the North Carolina
Board of Education (1966b) for preparing traffic and transportation spe-
cialists. The curriculum is designed to provide training in new techniques
and understanding of the latest state and federal regulations applicable to
traffic and transportation.

Bishop and Sheebe (1968) prepared a publication on the role of the
community college in developing traffic specialists and technicians. The
booklet describes traffic technicians by explaining what they are and what
they do. It lists major areas in which traffic problems exist today and
discusses their implications for curriculum content in programs to train
traffic technicians.

Another area of business technology is supermarket management.
Haynes (1968) prepared a manual of guidelines for a 2-year Associate-
Degree program in this area. Based on a study of manpower needs, the
author has developed a set of competencies strategic to success at the mid-
management level. The curriculum for supermarket management encom-
passes four curricular areas: (a) technical or specialized, (b) marketing and
economics, (c) general business, and (d) general education.

Agricultural Technology
The field of agriculture has been experiencing many of the same tech-

nological changes which have brought about the needs for technician sup-
port in other areas. Though this trend has developed more slowly in
agriculture than in some other areas, there can be little doubt that agri-
cultural technology will expand rapidly in the fu,ure.

Halterman and others (1965) prepared a curriculum guide for Agri-
cultural Chemicals Technology. The guide is based on data from studies of
off-farm agricultural occupations in several states and includes course de-
scriptions and course outlines for each course.
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A national seminar on preparing agricultural technicians is described in
a report by Taylor (1964). The report includes all of the papers presented at
the seminar including the summaries of the panel discussions and activities
of the task force.

Clark (1968) compiled a curriculum guide for a 2-year technical pro-
gram to develop specialists for the grain, feed, seed, and farm supply in-
dustry. In addition to other program material, the guide lists the curriculum
with course descriptions and course outlines.

Forest technology is developing with considerable rapidity. A curriculum
guide for forest technology was developed by the University of New Hamp-
shire (1968). The guide was prepared to assist states and other interested
organizations and institutions in planning and developing programs to meet
the nation's increasing need for qualified forest technicians.

The American Vocational Association (1965) has compiled a document
of material for developing training programs in production agriculture
and off-farm agricultural occupations. The document lists objectives for
vocational and technical agricultural programs and describes the develop-
ment of these objectives for agricultural education.

Health Technology
One of the faster growing segments of technical education has been that

of health technology and it appears that the trend toward expansion is
gaining in momentum. The Technical Education Research Center (1967)
has contributed to the research in this field with a project and subsequent
report concerning the development and evaluation of educational programs
in Bio-medical Equipment Technology. The purpose of this multi-phase
project is to assist educators and schools throughout the country in estab-
lishing such technology programs with a minimum of time, cost, and effort.
In this report on Phase I of the project, the author discusses such cur-
cirulum related topics as curriculum guidelines, special curriculum require-
ments, and curriculum development. The report also includes a preliminary
curriculum chart for those who are interested in the program content.

The U.S. Office of Education (1966) published a suggested guide for a
program to prepare medical laboratory assistants. Information is given to
assist in organizing and administering a training program in a variety
of settings and to provide guidance in establishing new programs and
evaluating existing ones.

A project to develop a "model" health occupations training program by
job ana1ysis was reported by Kishkunas (1967a). The report lists tasks of
nurse aides, practical nurses, and surgical technicians. The researchers
concluded that the project was successful and that their model is suitable
as a basic design for other para-medical training programs. Appendixes to
this report were listed in a separate publication by Kishkunas (1967b).
Among the appendixes are a schematic representation of curriculum
development and a technical behavior checklist which may be beneficial
to others who are planning such programs.
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Fullerton and others (1966) studied the integration of paramedical edu-
cation through consolidation of related training as a first step in designing
curricula to meet the changing requirements of medical care occupations.
In a report of the project the authors list courses common to existing para-
medical programs, the nature of such commonalities, and guidelines for the
integration of these programs.

Another study on technicians for health related fields was described by
Kinsinger and Ratner (1966). This report, covering Phase I of a multiphase
program, consists of curriculum guidelines and recommendations for
teacher training. Objectives and required knowledge, understanding, and
skills are described for technical education in a number of various occupa-
tions in medical technology.

A report by Marshall and Hunt (1968) describes a radiation health
technology program at the lower division college level. In addition to other
aspects of program planning, the report discusses special characteristics of
the curriculum and lists course descriptions and course outlines.

The North Carolina State Board of Education (1967) has developed a
dental hygiene guide for administrator and teacher use in developing dental
hygiene curricula in technical institutes and community colleges. The
manual includes among other items, a suggested curriculum and teaching
references.

Other Technologies
Several studies and curriculum guides were available in less common

areas of study so they were grouped in this category.
A curriculum guide prepared under the direction of Knoebel and others

(1967) has been developed to train specialists for the food processing in-
dustry. The guide was prepared to aid states in planning and developing
programs to meet the Nation's increasing need for skilled technicians in the
food processing industry.

Another area which is drawing considerable interest today f,s that of
marine technology. Chan (1968) prepared a report which is intended to serve
as a source-book and to provide information, guidelines, and recommen-
dations for developing programs in marine technology. The data presented
are taken from a California study but some statistical projections are made
for the United States as a whole.

Emerging Technologies

Considerable interest is devoted today to the so-called "emerging tech-
nologies." These involve occupational fields for which few, if any, educa-
tional programs have been available in the past. Many, however, are not
necessarily new occupations. Industries have merely recruited technicians
who were trained in other (related) specialized areas and re-trained them or
re-oriented them to the job at hand. Electro-mechanical Technology is a good
example of this type of situation.

Roney (1966) reports on a field study of electro-mechanical technology
to identify occupational and educational needs in this area. Data from the
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study were used to prepare a basic curriculum plan for a 2-year post-high
school program in electromechanical technology. The curriculum appears in
his report.

A curriculum guide for Electro-Mechanical Technology which is oriented
specifically to the computer and business machines field was developed by
Lescarbeau (1968b). The guide includes the suggested 4-semester cur-
riculum and content outlines for each course.

Dobrovolny and others (1968) reported on a project for training spe-
cialists in horological and micro-precision work. The report includes a
rationale for the program and the suggested curriculum.

STUDENT PERSONNEL SERVICES

A number of studies relative to several aspects of student personnel
services are reported in the literature. Bottoms (1966) studied the needs
for student personnel services in Georgia's area vocational-technical
schools and the extent to which the needs were being met. The objective of
this study was to develop a program of student personnel services based
on the needs of the institutions involved. For purposes of the study, re-
cruitment, admission, personnel records, orientation, information, counsel-
ing, placement, and follow-up were considered to be facets of a student
personnel services program.

Guidance
The literature relative to career development for the period of 1962-1968

has been reviewed by Tennyson (1968). In the review summary, optimism
is expressed concerning the beginning which has been made toward estab-
lishing or contradicting, by empirical means, the fundamental assumptions
on which the theory of vocational development rests.

In assessing the current status of vocational guidance, the Advisory
Council on Vocational Education (1968) found that vocational guidance
service was available in only half of the nation's high schools and that,
in most cases, the services were inadequate. While the number of counselors
has increased substantially in recent years, there is no evidence to show
that there has been an increase in vocational guidance for the occupationally
oriented student.

Phillips (1968) found that less than one-third of the freshman students
enrolled in post-high school technical programs in four Oklahoma institu-
tions had visited with a counselor while in high school. Approximately one-
fourth of the students had attended high schools which did not have coun-
selors.

Findings of the Specialty Oriented Student Research Program, a longi-
tudinal study initiated in 1962, are reviewed by Hoyt (1968). This program is
designed to collect, analyze, and disseminate research data holding potential
for helping high school counselors better serve students planning to attend
post-high school occupational education programs.

Brogley (1967) found that high school seniors were reluctant to admit be-
for their peers that they planned to attend post-high school trade, tech-
nical, or business schools.
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Students seeking information about post-high school technical programs
often find that available information is general in nature and has limited
value for making specific decisions. Hoyt an Cochran (1965) describe a
system for providing specific information about post-high school trade, tech-
nical, and business programs to prospective students. Hopfengardner (1967)
has prepared a notebook for use by counselors which provides information
about post-high school technical programs in Ohio.

Workshops and institutes have been devoted to numerous aspects of
vocational guidance. Wellman (1966) compiled a series of papers developed
by the participants at a 1966 summer institute. These papers emphasizing
the economic, sociological, psychological, and administrative variables
which influence vocational decision making and career development, were
prepared as a resource for vocational guidance personnel. The Oklahoma
State Department of Education (1968) has published a guide for assisting
in the development of vocational guidance programs in grades K-12. Ma-
terials for this guide were developed by a group of workshop participants
and consultants.

Student Characteristics
In his discussion of technical students, Graney (1964) states: "there are

surprisingly few factual data which define the kinds of individuals such
students are." He goes on to say that there is much speculation about
technical students; but, "the speculation deals less with the subject of what
technical students are than with what they ought to be." Some five years
later there still appears to be some validity to Graney's statements.

Miller (1966) and Van Hall (1967) give similar descriptions of technical
students. These descriptions were based upon experience gained from
working with and studying technical students in different geographical
areas.

In the Specialty Oriented Student Research Program, Hoyt (1968) de-
fined the "specialty oriented student" as:

one whose motivations toward educational achievement are built
largely around a desire to acquire a specific occupational skill or set of
skills. Courses designed to broaden his potential for a vocational living
have little or no appeal to this student. He may be described as expres-
sing relatively more interest in being "trained" than in being "educated."

Findings during the first five years of the project lend some support to the
validity of the definition.

Hakanson (1967) investigated the relationship between selected personal
characteristics and educational attainment of students in occupation-
centered curricula at six junior colleges. Findings from this study indicate
that low and especially middle socioeconomic status students are more likely
than high socioeconomic students to complete an occupation-centered cur-
ricula. Hakanson found that only 14 percent of the students 'withdrawing
from college transfer programs enrolled in occupation-centered curricula
during the period of the study. This finding is consistent with the information
reported by Taylor and Hecker (1967). These investigators found that stu-
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dents who are not successful in the program they select upon initial enroll-
ment tend to withdraw from college rather than change to another cur-
riculum. This was true despite the extensive range of alternative programs
and counseling facilities that were available to students in the situation
studied.

Prediction Studies
In several studies the relationship between selected variables and suc-

cess in technical programs has been investigated. Turner and others (1966)
found that socioeconomic status, high school grades, and standardized test
scores could be used t(, predict grade point averages, to differentiate be-
tween students in various curricula, and to differentiate between graduates
and non-graduates. Taylor and Hecker (1967) found that ability and high
school achievement scores appear to be more useful than interest or interest
related variables as differentiators between students at the associate degree
level who either complete a program, change to an alternate program, or
withdraw from college. Both Hoyt (1966) and Anderson (1966) found that
high school grades and American College Test (ACT) scores could be used
to predict grades of junior college technical students.

Moss (1966) investigated the effect of experiences in high school in-
dustrial arts upon success in post-high school technical programs. No dif-
ferences in scholastic achieveniert that were attributable to differences in
the amount of industrial arts experiences could be fou d.

EVALUATION

Evaluation of education programs, which is both important and complex,
takes several forms and occurs at all levels of education. The need for a
national review of vocational and technical education has been discussed
by Barlow (1967) who argues that evaluation provides the basis for making
changes to meet the needs of a dynamic society.

The 1963 Vocational Education Act requires that the national program of
vocational and technical education be reviewed at intervals not to exceed
five years. The first of the periodic reviews has been completed by the Ad-
visory Council on Vocational Education (1968). Several recommendations
for improving and expanding vocational and technical education services
were made. Lack of a fully developed data collection and reporting system
pro-ved to be a major problem for the Council.

A review of the literature relative to program evaluation for the period
of 1962-1968 is reported by Costner and Ihnen (1968). These reviewers
indicate that a start toward more rigorous evaluation has been made, but
a great deal remains to be done.

Follow-up Studies
Students' success in obtaining employment and progressing in the world

of work has been one of the primary evaluation techniques used in voca-
tional and technical education. The use of follow-up studies as an evaluation
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technique has been studied by Sharp and Krasnegor (1966). Some 42 follow-
up studies in vocational education were summarized and analyzed. While
the use of follow-up studies as a technique for evaluation was recommend-
ed, it is argued that more attention should be devoted to explanatory
studies. The most serious gap in follow-up information was found at the
post-high school level for persons trained in technical institutes and junior
colleges.
A few follow-up studies of post-high school technical students are re-
ported in the literature. Most of these studies, however, are localized and
of limited scope. Graduates of an electronics program in California were
studied by Stephenson (1968). Mobility patterns of technical education
graduates in the state of Oklahoma were studied by Bates (1968).

The Santa Cruz County Board of Education (1966) has prepared a
manual for use in making follow-up surveys in vocational and technical
education. This manual includes instruments and instructions for their ad-
ministration.

Accreditation
Development of guidelines and criteria for accrediting technical

programs has become increasingly important as enrollments in these pro-
grams have increased. The role of regional accrediting associations in
evaluating and accrediting post-high school technical programs has been dis-
cussed by Davis (1966), Robb (1967), and Bartlett (1968). Some of the
major issues relating to the accreditation of technical programs have been
examined by Harris (1968). One common theme in these papers is the im-
portance of general education in technical programs.

Wiegman (1969) has also called attention to the need for meaningful
general education experiences in technical programs. While several
persons have stressed the importance of general education for the well-
being of technicians, relatively little research dealing with this topic is re-
ported. Characteristics of outstanding technicians employed in Arizona in-
dustries were studied by Brown (1967). Data for this study were obtained
from technicians and their employers. Prior to employment, most of those
studied had completed either a two or a four-year post-high school program.
One point of interest was the technicians' positive attitudes toward the im-
portance of getting along with people and their negative attitudes about
the importance of social studies in their background.

Policies affecting the acceptance of transfer credit for technical courses
have been stt died by the Auburn University (1966) and Purtzer (1967).
Transfer policies of several institutions from a wide geographicial area were
analyzed. Both studies concluded that there is no general pattern among in-
stitutions regarding transfer policies. Roney (1969) sees this as one of the
major problems in technical education. He argues that higher education
should provide a vertical structure for occupational education. In a similar
vein, Park (1968) analyzes some of the factors which influence the develop-
ment of technical curricula in junior colleges. He contends that innovations
in junior college curricula are hampered by the importance that is placed
on transfer programs.
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Accreditation of two-year engineering technology programs has been a
function of the Engineering Council for Professional Development (ECPD)
since 1949. In recent years a number of four-year technology programs
have been developed and accreditation of these programs has been con-
sidered by the ECPD. Hartung (1967) summarizes the committee reports
relative to this issue and reports that the guidelines use for accrediting
two-year programs will be used to accredit four-year technolo: programs.

Program Evaluation
A study of the impact of the 1963 Vocational Education Act on voca-

tional-technical programs in Texas junior colleges is reported by Bass
(1967). The objectives of this study were to determine the effect of the
Act upon the number and kinds of vocational education programs offered
in public junior colleges and to establish whether or not the federal funds
distributed under the Act promoted the purposes of the Act.

A number of school districts and states have made studies to assess
the status of vocational and technical education. Swanson (1966) reports
a rather comprehensive study of vocational education in Missouri. A study
of post-high school occupational education in Oklahoma is reported by
Roney and Braden (1968). One portion of this study was devoted to an
analysis of the cost benefits of post-high school education. The findings of
this study are similar to those reported by Carrol and Ihnen (1966).

The use of program planning, budgeting, and evaluation systems in vo-
cational education was the topic of a seminar attended by state and federal
educators. Smith and Connolly (1967) summarized the seminar proceedings.

Evaluation is an important and difficult aspect of developmental and
pilot educational programs. Bjorkquist (1968) used a follow-up study to
evaluate and compare the effectiveness of a field-oriented and a job-
oriented technical program. One of the major problems with this type of
evaluation is the time element. Tuckman (1967) developed and tested an
evaluation model which may facilitate evaluation of on-going programs.
"The model," according to Tuckman, "provides a means of obtaining im-
mediate information regal ling the degree to which a pilot program realizes
its stated objectives."

ADMINISTRATION AND SUPERVISION

Quality and effectiveness of technical education programs are the re-
sponsibility of administrators at three levels: local, state, and federal. At
each level there are several factors which influence the design, develop-
ment, and implementation of quality technical programs. Brookings and
Ducat (1968) discuss some of the factors relating to effective administration
of technical programs.

The organizational structure for administration and supervision of voca-
tional and technical education at the national level was reviewed by the
Advisory Council on Vocational Education (11968). A comprehensive study of
state level agencies for the administration of vocational education in 41
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states is reported by Lee (1967) and Swanson (1967). Information from
1,932 respondents including teachers, laymen, vocational educators, board
members and legislators was collected by means of group and individual
interviews. Findings from the study were used as a basis for the desig
and development of a prototype instrument to assist state agencies in
analyzing their programs.

State and Local Studies
During the last six years a considerable number of studies have been

made at the state and local levels. These studies have dealt with policies
relating to organization, administration, finance, and facilities for voca-
tional education. Lee and Hamlin (1968) report that during this period some
30 comprehensive state studies and a number of local studies were com-
pleted. These authors also report that 17 doctoral theses relating to
organization and administration were completed during the period of 1962-
1968.

Some state studies have been concerned with the total vocational and
technical program at both the secondary and post-secondary level. An ex-
ample of this type is reported by Bettina (1968). Regarding evaluation, it is
recommended that program effectiveness be evaluated according to the per-
centage of trainees who work at the occupation for which they are trained,
how well the trainees do in their respective jobs, and how well satisfied they
are with the training they receive.

A statewide study of post-high school occupational education is reported
by Roney and Braden (1968). These authors recommended that all post-high
school occupational education services be coordinated through one ad-
ministrative unit.

A survey dealing with engineering and technology in Arizona is reported
by Lee (1968). In this study available educational services were compared
to manpower needs in the state.

Studies to determine the feasibility of the establishment of area schools
or community colleges for providing vocational and technical education have
been made by a number of local areas. Examples of this type of study are
those by: The Vocational-Technical Study Committee (1966), Pickett (1966),
Kansas City School District (1967), and Brewin (1968).

Articulation between secondary and post-secondary technical programs
in agriculture was considered by Bail and Hamilton (1967). It was concluded
that a continuing dialogue between secondary and post-secondary personnel
is necessary to achieve maximum benefits from the available educational
resources.

Administrators
Critical shortages of trained leadership personnel have impeded the ex-

pansion and development of quality technical education programs. In his
study of innovations resulting from technological change, Rogers (1966) re-
viewed the changing role of school administrators and concluded that in-
creased complexity in school administration places a higher premium on
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competent leadership. Stevenson (1966) assessed the needs for vocational
education personnel above the local teacher level and found an extreme
shortage of qualified leadership personnel.

Schaefer (1966) summarizes a symposium relative to the development of
advanced degree programs to prepare vocational- technical education per-
sonnel. Green (1966) summarizes two leadership development seminars for
federal, state, and local educators with responsibility for vocational technical
education.

One of the more analytical studies of vocational-technical leadership is
reported by Wenrich and others (1968). The objectives of this study were:
(a) to measure leadership behaviors exhibited by members of an experi-
mental group and a control group, and (b) to develop an objective formula
for the selection of men who would probably show the most effective
!leadership behavior in futurJ years. The study followed up the graduates of
training programs from the school years 1964-65,1965-66, and 1966-67.

Doctoral dissertations by Fielding (1966) and Whitney (1967) dealt
with the role and qualifications of vocational and technical administration
in junior colleges.

A number of leadership institutes for technical education personnel were
coordinated by the Ohio State University in 1966 and 1967. Reports of
presentations and materials from these institutes have been compiled by
Cotrell and Valentine (1967) and Miller and others (1968).

Planning Guides

Growth and expansion in the number and kinds of technical programs
has created a number of planning and administrative problems. Several
individuals and agencies have given attention to specific problems associated
with planning and implementing technical education programs.

Guidelines for the use of advisory committees have been prepared by
Riendeau (1967). This publication lists three types of advisory committees
and discusses the purposes and functions of each. The publication also
treats the role of junior colleges in providing occupational education.

An overview of technicians in the health services has been prepared by
Kinsinger (1966). In this publication health service technicians are defined
and several occupations which require technical education are discussed.
Problems of standards and licensing and their effect upon program planning
are also considered. A guide designed to assist in the planning and develop-
ment of health technology programs has been prepared by Kahler and others
(1967). Several items which require administrative consideration are identi-
fied and discussed. A rather thorough treatment of problems relating to the
establishment of associate degree nursing programs is reported by Rihm
(1967).

The Iowa State Department of Public Instruction (1966) published a
guide to assist with the development of merged districts for area vocational-
technical schools and area community colleges. This publication gives at-
tention to philosophical considerations and to organizational structures.

Data from 44 institutions were used as the basis for developing program
guidelines for training agricultural technicians. Clary and Woodin (1965)
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used a jury of experts to assist in refining and evaluating the guidelines.
Fourteen factors which affect the planning and development of agricultural
technician programs are discussed.

TEACHER EDUCATION

Growth in the numbers and kinds of technical programs and increased
student enrollments has created a demand for several thousand new tech-nical teachers. As this field has grown, so has the need for research intechnical teacher education. It appears, however, that the amount of re-
search and development in this area is very limited. Recognizing this, Miller(1967a) has developed a model to assist in the design and implementationof research in technical teacher education. Several of the major dimensionsof this problem are identified and research strategies are proposed. Theliterature review treats several important publications dealing with technicalteacher education.

A similar publication, but one which is somewhat broader, was preparedby Moss (1967). Materials relative to the total field of vocational-technical
education are reviewed. Also included are some materials from the general
field of teacher education. One important contribution of this review is the
model developed for use in classifying studies that have been done, forshowing interrelationships among them, for uncovering gaps in our know-
ledge, and thus for research planning.

Proceedings of a two-week summer institute devoted to looking at someof the critical problems of vocational-technical teacher education in small
colleges are reported by Bell (1967). Papers dealing with several importantissues were presented by consultants.

Arnold and others (1967) have prepared guidelines for the development
of baccalaureate degree technical teacher education programs. These guide-lines resulted from a summer institute devoted to exploring methods of im-
proving technical teacher education.

A summer institute aimed at improving vocational-technical teacher edu-cation programs in the southern states is reported by Allen and others
(1966). Fourteen teacher educators from the southern states attended an in-stitute at the University of California at Los Angeles. The participants wereprovided opportunities to interact with 500 trade and technical teachers fromCalifornia who were enrolled in summer school. Through this active par-ticipation, it was expected that the teacher educators would gain concepts
and methods which could be employed in their institutions.

A study to ascertain the need for vocational and technical teachers atboth the high school and post-high school level was conducted by Hensel(1967b). Data were collected by a questionnaire mailed to the state directorof vocational education in each state. Forty-eight states responded to therequest for information. Findings indicated that the need for post-highschool technical teachers would increase by approximately 40 percent be-tween 1965 and 1968.
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Recruiting qualified teachers is a major factor in the implementation of
educational programs in new technologies. Baysinger (1966) reports on
seven summer institutes which were conducted at five institutions to pre-
pare teachers for fluid power technology. At each institute the participants
were divided into teams with each team assigned the responsibility for
developing a fluid power curriculum. The procedures and techniques de-
veloped in these summer institutes have been documented as an aid to
others who are concerned with preparing teachers for emerging tech-
nologies.

Schnelle (1967) conducted a study to evaluate the effectiveness of an
eight-week summer institute to train instrumentation technology teachers.
The institute was conducted at the State University of New York Agri-
cultural Technical College at Morrisville, New York, during the summer of
1966. The evaluation of the program was conducted by two committees;
a Regional Visitation Committee composed of four men knowledgeable in
instrumentation and a Central Evaluation Committee composed of edu-
cators and industrialists. These committees concluded that the program was
successful and outstanding, particularly in the areas of facilities, dedicatioAl
of staff, and the technical content presented. Two deficiencies were noted:
(a) the heterogeneous background of the participants and (b) the lack of
presentations on teaching techniques and methodology.

Enlisted rren separating from the military as a potential source of voca-
tional and technical teachers has been investigated by Hensel (1967c).
Information about their interests in teaching, educational background, oc-
cupational experiences, and personal factors were obtained from 1,152
enlisted men separating from military service during June or July 1966.
The investigator concluded that approximately 9 percent of this sample
could be classified as outstanding teacher prospects for vocational and
technical programs.

One of the most comprehensive studies relative to trade and technical
teachers is reported by Barlow and Reinhart (1968) who analyzed the char-
acteristics of trade and technical teachers in California. Data were obtained
from 185 teachers by group interviews and from 408 teachers by question-
naires. A substantial amount of information relative to teacher character-
istics is reported in this study.

Professional competency of technical education teachers as a function
of several educational background variables was studied by Kurth and
Gianini (1967). Subjects for this study were 108 technical education teachers
in Florida junior colleges. Several correlations between professional com-
petence and background variables were computed and tested for statistical
significance.

LEARNING PROCESSES AND TEACHING METHODS

The major function of education in America is to provide opportunities
for learning and to guide the learning experiences of those served by edu-
cation. Closet; related to learning, and significantly important in education,
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is the teaching function and the means or methods by which it is effected.
Though learning processes and teaching methods comprise the nucleus of
activity in technical education, surprisingly little research has been con-
ducted in these areas. Some studies, however, which seem rather significant
and which should prove beneficial to technical educators are reported.

A report by Allen et al. (1968) explains a teaching system which is de-
signed to stimulate polysensory learning by the use of multi-media instruc-
tional materials, This system uses as many of the physical senses as practical
to augment traditional instruction. The system, which is based on three
separate levels of instruction, specifies particular skills and knowledge
which are required for minimal expected achievements of individual stu-
dents. The first level (recognition) is concerned with developing the student's
ability to follow directions. The second level (recall) provides instruction
based on the student's memory or knowledge of material which has been
learned previously. Instruction at this level is aimed at developing the
student's ability for translating verbal mathematical concepts and principles
into symbolic statements, and vice versa. Level three (reorganization) de-
velops the student's ability to recognize common factors in different
situations and to bring various sources and types of information to bear on
problem solutions for new applications. At this level, knowledge and skills
are learned in the breadth and depth necessary to enable the student to
transfer earlier learnings to new sets of circumstances and to apply
principles, concepts, and theories to different but specific situations. The
report presents details of the system, examples of its use, methods of pre-
paring materials, criteria for evaluating its results, and suggestions for its
future possibilities.

Mitzel and Brandon (1966) uescribe an on-going project in "computer-
assisted instruction" (CAI). This form of instruction utulizes prepared
material administered under computer control. The student receives
instruction by slides, taped messages, and typed information, all of which
are prepared by experienced teachers. The objectives of this study are to
compare CAI with other educational strategies, to prepare appropriate in-
structional materials, and to prepare teaching personnel for using the
system. This report contains considerable information about this type of
instruction, however, the project is still in progress so no conclusions as
to whether CAI does or does not, in fact, provide more efficient methods
of teaching have been drawn.

Programmed instruction has increased in popularity in recent years and
many educators are developing considerably interest in it. Norton (1967)
reported on the selection and use of programmed materials in several dif
ferent technologies. This report includes case studies from schools and in-
dustries which are successfully using programmed instruction in occupa-
tional education. The report also lists, and documents, several proven ap-
plications of programmed instruction.

Householder (1968) reviewed the literature relative to techniques and
modes of instruction in vocational, technical, and practical arts education.
Most of the material reviewed was more directly related to vocational and
practical arts education than to technical education.
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A review of research on teaching methods was made by Johnson (1965).The purpose of the review was to provide a basis for possible revision
and up-dating of college courses on teaching methods. The report coverssuch areas as definitions of instruction and teaching, the teacher, problem
solving, and creativity.

INSTRUCTIONAL MATERIALS AND DEVICES

A well-structured program with well-planned and well-organized in-
structional materials and teaching aids is one of the keys to success in
technical education. While considerable effort has been devoted to develop-
ing and testing various types of instructional materials and devices, little
information relative to their availability has been published. A search was
made for up-to-date listings of instructional materials such as laboratory
manuals, films, slides, filmstrips, textbooks, references, technical manuals
from industry, etc., but few were found An electronics curriculum guide by
Brooking and others (1966), however, does list several sources of instruc-
tional materials and aids for electronics instructors. Other curriculum
guides published by the U.S. Office of Education also list similar sources
of instructional materials for their respective fields of technology. These
guides include detailed course outlines for each of the courses included in
the curriculum which should prove helpful to institutions beginning new
programs or modifying old ones.

The New York City Board of Education (1967) has developed a manualto assist teachers, supervisors, and administrators in operating a pre-
technical program in medical technology. The program was designed to
motivate underachieving high school students and to prepare them for entry
into medical technology programs in community colleges. Program aims,
student selection, organization and administration, student evaluation, guid-
ance procedures, and the teacher's role in such a program are discussed
in the manual.

Mississippi State University (1965) published a guide for developing
post-high school drafting and design programs. The guide which includes
detailed course outlines and suggested student activities was developed
by the state's junior college drafting teachers.

Baldwin (1966) assembled a director of associations, societies, and or-
ganizations which provides a variety of resource materials for use in tech-
nical education programs. Groups and organizations which have an interest
in vocational-technical education are listed in the directory. Also included
are lists of material sources which are categoriezed according to specific
fields of interest.

A bibliography of published and unpublished literature relating to voca-
tional and technical education has been assembled by Corp lan Associates
(1966a). Entries were obtained from various journals in education, applied
science and technology, dissertation abstracts, current periodicals, and
numerous lists of research projects. The document contains almost 2,000
entries, several of which are relative to the topic of instructional materials
and devices.
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A national seminar on educational media in vocational and technical
education was described and discussed by Cotrell (1967). His report includes
papers presented at the seminar plus the reports of panel reaction sessions
and reports from the various "interest group" sessions. The summary report
was prepared as a guide for states in sponsoring state-level seminars on
the application of educational media to vocational and technical education.

The Center for Vocational-Technical Education (1965) published a setof eight guides to assist teachers in preparing post-secondary students for
agricultural chemical occupations. The guides were developed by a task
force using data from various state studies. Each section includes subjectmatter content, teaching-learning activity, instructional materials, ref-
erences, and suggestions for occupational experiences. The guides also in-clude a glossary of terms, a list of selected references, instructions for
specific demonstrations and appropriate use of visual aids. The guides are
concerned with the use of chemicals as: fertilizers; insecticidespig nts;
soil additives; fungicides, bactericides, and nematocices; herbicides; plant
regulators; and the use of chemicals in the field of farm animal health
(nutrition, entomology, pathology).

FACILITIES

Adequate educational facilities are basic to good technical education.
To be effective, most technical programs require more extensive and more
specialized laboratories and general plant facilities than do other types of
educational programs. Consequently, a higher degree of organized planning
is necessary for their development. Unfortunately, little definitive research
has been conducted to establish criteria for effective facility planning.
Several publications, however, are available which provide various degrees
of guidance for planning and developing such facilities.

Jacoby (1966), in cooperation with the Pennsylvania State Departmentof Public Instruction, has developed and published a manual entitled
Building Facilities--Design, Planning, Equipping, Financing, Vocational,
Industrial, Technical Education. This manual suggests general educational
procedures and provides a reference guide for teachers, administrators,
architects, and shop building specialists for planning the technical school
building. General planning steps and average time requirements for con-
struction and financing are given. Recommendations for building sizes and
special space requirements, general principles of laboratory layout and
design, and many other important aspects of planning are also included.

Another facility planning guide has been developed by the Wisconsin
State Board of Vocational and Adult Education (1964). This guide provides
specific information to be used by local school personnel for planning voca-
tional, technical, and adult education facilities. Steps in facility planning,
complete planning details, a planning checklist, guideline standards for
space requirements, architect selection, and other important aspects of
facilitiy planning are covered in the guide.
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Chase (1965) developed a basic plar ling guide for vocational and tech-
nical education facilities v.nich includes definitions, checklists, diagrams,
and charts for facility planning. This manual gives criteria for determining
building needs, for selecting consultants, for site suitability, and for other
appropriate factors in planning.

A publication by Teske (1965) makes innovative suggestions for planning
instructional space, for the production laboratory, for communications and
resource materials, and for specific job training programs.

A more recent publication Joy McIntosh (1968) presents specific infor-
mation for planning technical education facilities for programs in data pro-
cessing. The author gives considerable attention to planning instructional
areas by modes of learning. The three modes he suggests are reaction
learning, interaction learning, and action learning. He also discusses the
distinct types of instructional areas required in data processing programs
and breaks these down into quantitative and qualitative facility needs.

A document prepared by Brooking and Ducat (1968) treats the topics
of laboratory and library needs for technical education and includes
suggestions for planning such facilities.

A report by McKee (1966) describes the use of PERT as a plan-
ning tool for educators and documents its use in establishing a tech-
nical college. The report presents in narrative and graphic form the back-
ground for establishing the college, the steps in planning, constructing,
equipping, and furnishing the physical plant. This report may prove useful
to those involved in facility planning.

RESEARCH

Technical education is relatively new in comparison with traditional
types of education. Obvious growth patterns are emerging, however, which
are helping to define it more clearly as an integral component of America's
total education system. This has resulted in part from the conscientious
efforts of educators who believe that technical education, to be truly
significant, must constantly search for newer and better ways to meet the
needs of today's technological society.

Several individuals and groups have been active in determining needs
and priorities for research in technical education at both the state and the
national levels. This is exemplified in a study by Miller (1967a) which
describes the results of a national research planning conference to identify
research and development needs in emerging technician occupations. The
report describes emerging technical occupations for: (a) systems analyst
technicians, (b) programming technicians, (c) education technicians, (d)
animal health technicians, and (e) administrative science technicians.
Leadership development, up-dating teachers, improving communications
with employers, recruitment and preparation of technical teachers, de-
finition of technical education's role in the high school, and student
selection for technical education programs were identified as critical prob-
lem areas in the development of educational programs for emerging tech-
nologies.
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The Michigan Vocational Research Coordinating Unit (1966) conducted
a survey to identify needs and priorities for vocational and technical edu-
cation research and development in that state. Items such as teacher edu-
cation, counseling, placement and follow-up, curriculum, and communi-
cations were listed as high priority areas and recommendations were made
for proposal development and funding.

Realizing the need for organized and coordinated research, Courtney
(1966) conducted a study to identify a starting point for research efforts in
Wisconsin's vocational-technical education system. The survey solicited in-
formation from directors of more than sixty schools in the state which
offered vocational-technical programs and identified 14 major categories
relating to occupational opportunities, human resources, and educational
resources. Among the 14 categories were such topics as: (a) jobs requiring
occupational education, (b) competences needed for job entry, job retention,
and advancement, (c) motivational factors to encourage the socioeconomi-
cally handicapped to pursue occupati nal education and to seek employ-
ment, (d) improvement of the local vocational education image, (e) coping
effectively with career changes, and (f) curriculums for emerging tech-
nologies.

Moss (1964) conducted a study in Minnesota to determine priorities
for research in that state's occupational education system. The results of his
study established guiding principles of problem selection for potential re-
searchers and identified criteria for assisting the state in distributing its
research funds.

Valid instruments and operational procedures are of utmost importance
for conducting effective and significant research. In an effort to contribute
to this need, Armstrong and Whitney (1966) developed procedures, inter-
view forms, and data collecting instruments for use in studies of student
selection practices, admission policies, and follow-up activities. These ma-
terials were tested in a pilot study and deemed by their developers to be
satisfactory for large-scale studies of this type.

A monograph by Harris (1967) describes some of the technical education
developments to date and makes recommendations for futur,, research on
the "real entry requirements" of industry, the apprenticeship system, and
training programs in industry. He also recommends more research in such
areas as status and proper use of technicians, the suitability of various
instructional media, the general education component of occupational cur-
riculums, and open-ended curriculums for job entry or for transfer.

Christenson (1966) reports the results of a seminar to assist Research
Coordinating Unit personnel and other educational leaders in fulfilling their
roles of planning and conducting comprehensive programs of research and
development in vocational education.

A report by the Bureau of Occupational Education Research (1967)
describes an interstate cooperative research effort between New York and
Connecticut. Studies were conducted to find solutions for major vocational-
technical education problems confronting their common regional area and
to develop a framework for a regional approach to research efforts. The re-
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port states that these studies have clearly indicated the feasitiility of pro-
jects being funded and operated across state lines.

Many people have recognized the need for interdisciplinary research in
technical education. Lewis and Heiserman (1966))Jecame involved in a
multiphase study in interdisciplinary research an made a survey of psy-
chological research which was applicable to vo,rational and technical educa-
tion. The survey revealed a broad range of/studies which the authors then
organized and categorized into relevant/subject areas. Their report on the
first phase of the project describes research studies in two areas of student
characteristics (levels of aspiratioy, and vocational interests) and discusses
their implications for teaching/and research in vocational and technical
education.

Several topics relating- to vocational and technical education in non-
metropolitan areas of the midwest were analyzed by Thomas (1966). The
project consisted of two main categoriesstrategic intelligence and research
activities. The major concern in each category was with problem concep-
tualizations and interdisciplinary research. The strategic intelligence unit
dealt with perception, assessment, and articulation of the social environ-
ment as it impinges upon vocational and technical education. The research
activities unit pursued activities in human resources development, occupa-
tional opportunities, and educational resources development. Problems were
examined which affected educational definitions, educational inputs,
models of analysis and conceptualizations, training and development pro-
grams, and administrative policies. Specific recommendations were made
for future educational research, for educational programs, and for possible
integration of the two

Lester (1966) reported on a national vocational-technical education
seminar on research and curriculum development. The seminar participants
analyzed existing research methods which were believed to be useful in con-
trolling curriculum variables. Several papers were presented which
identified particular problem areas and set the stage for the seminar dis-
cussions.

The results of a national vocational-technical education seminar on oc-
cupational mobility and migration were reported by Beard (1966). The
seminar participants came from twenty-three different states to study and
discuss the problems peculiar to occupational mobility and migration.
Several papers were presented on such topics as manpower adjustments,
manpower supply and requirements, differentials in spatial mobility,
social-psychological dimensions of occupational mobility, and otheraspects
relating to this rapidly developing phenomenon of employment.

The Oklahoma Research Coordinating Unit (1969) conducted a national
conference on research to discuss the implementation of the Vocational
Education Act of 1963, as amended by the Vocational Education Amend-
ments of 1968. The purpose of the conference was to determine the role and
the direction of research in the development of local and state vocational-
technical education programs. The Proceedings of the conference presents
all of the papers presented including summaries of the small group discus-
sions.
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Pratzner and Faurot (1968) compiled a report on Minnesota's occupa-
tional education research studies which were conducted between 1965 and
1967. The purpose of the review and subsequent report was to analyze,
summarize, and disseminate information on the current status of the state's
research and development in this field. The authors indicate directions
which research and development efforts might profitably pursue in the
future, major problems areas which still remain relatively unexplored, and
availability of the reports which they reviewed.

SUMMARY AND CONCLUSIONS

A number of significant developments have occurred in the field of tech-
nical education during the three-year period covered by this review. Enroll-
ments have grown, new programs have been developed, and research
activities have multiplied. Also, several institutions have expanded their
technical education offerings, other institutions have begun to offer tech-
nical education programs, and the concept of technical education has
broadened to encompass programs in areas other than engineering. Growth
and expansion during this period may possibly have been greater than dur-
ing any other three-year period. This growth has brought about an increased
need for research and development in the field of technical education.

Practitioners looking to research for solutions to operational problems
may be disappointed since the reported research offers relatively little to
aid in the immediate solution of persistent problems. For example, a
number of studies dealing with the identification of manpower needs at the
national and state level have been reported during the last decade. While
studies of this type have proved useful for identifying trends and calling
attention to educational needs, their value for planning educational pro-
grams at the local level has often been limited. One of the more obvious
limitations relates to the geographical areas included in these studies.
National demand data reported by Rosenthal (1966), for example, can be
used only as reference data at the state and local levels. A somewhat more
serious limitation is created by the problem of defining and identifying
technical occupations. This problem affects the study results in at least
two important ways: (1) accuracy of the demand data and (2) usefulness
of the data for curriculum planning. Several techniques have been used, with
varying degrees of success, by investigators dealing with this problem. The
briefing-conference technique reported by Roney and Braden (1968) is
somewhat unique and may prove useful in other situations. Possibly the
most serious limitation of manpower studies is the time element. In general
the time required for educational systems to respond to an identified need
is quite long; therefore, for maximum usefulness, manpower demand pro-
jections must be made for a period of several years. As for forecast horizon
or period of time to which the forecast applies is increased the forecast
accuracy is reduced, thus reducing the value of the information for edu-
cational planning and policy making. Researchers dealing with manpower
demand at the local level also are faced with the problems of definitions
and accurate long range forecasting.
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It is extremely difficult, if not impossible, to make accurate long-range
projections of manpower demand; therefore, it would seem that consider-
able effort should be devoted to reducing the response time. Based on the
limited amount of reported research in this area, however, this does not
seem to be an important area of concern to researchers. McKee's (1966)
documentation of the use of PERT to aid in establishing a technical college
is one of the few reports relating to this topic. The Technical Education
Research Center at Cambridge, Massachusetts, has initiated projects in
the fields of bio-medical equipment technology and electromechanical
technology which are designed to develop methods and procedures to re-
duce the response time for implementing educational programs in emerging
technologies. These projects are based upon information obtained in the two
studies related to this topic which are cited in the section on manpower
needs.

The several articles and studies cited in the sections on curriculum and
educational programs provide support for the contention that the concept
of technical education has broadened to include programs in several areas
other than engineering. The rather large number of studies dealing with
curriculum is encouraging. Several studies such as those by Schill and
Arnold (1965), Brame (1967), and Fullerton and others (1966) have at-
tempted to identify knowledge and skill requirements which are common to
several technical occupations. This notion which has been very popular
during recent years seems to hold considerable potential for improving the
quality, effectiveness, and efficiency of educational programs. It is dis-
appointing, therefore, that few, if any, development and demonstration pro-
grams for testing and evaluating the soundness of this concept are not
reported in the literature.

Fundamental to the development of effective educational programs is the
identification of the students to be served. Although technical education is
relatively young there are some who contend that technical students have
certain identifiable characteristics.

To date, research findings relating to this are too limited to support con-
clusions. Hoyt's (1968) work tends to indicate that technical students have
certain social and psychological characteristics that should be considered by
curriculum planners. The most serious limitation of this project, one of the
few longitudinal studies in technical education, is that it has been primarily
concerned with students in private schools. Brown's (1967) findings relative
to technicians' attitudes toward social studies courses suggest that student
abilities, interests, and aptitudes should be considered by those responsible
for providing general education experiences for technical students. In view
of the number of articles calling attention to the proper role of general edu-
cation courses in technical curricula, it is somewhat surprising to find that
very little research has been completed in this area. Studies to develop
viable and effective general education experiences for technical students
could make significant contributions to the field.

In general much of the reported research suffers from deficiencies in
design and methodology. Some researchers have forged ahead without
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giving proper attention to sound research design; resulting in findings that
have only limited generalizability. In other cases, information for proper
evaluation of findings within the framework of acceptable research design
is not reported. In some instances, results are reported in such a manner
that it is difficult for the reader to identify results or conclusions.

Several descriptive research studies are reported. These studies, in
general, have limited value beyond the situation in which they were con-
ducted. In some studies the researcher was attempting to describe a rapidly
changing scene. Consequently, it was difficult to draw conclusions or make
recommendations.

Questionnaires and opinionnaires were used in a number of studies.
Information relative to the development and validation of these instruments
is often limited or not reported.

Development and demonstration projects hold considerable potential
for producing information that has immediate application in operational
situations. Results of such projects may provide information, materials, or
techniques which will aid in improving the efficiency and effectiveness of
educational programs. There are disappointingly few studies of this type
reported in the literature.

A number of research studies have dealt with small segments of large
problems and have tended to be terminal in nature. One of the major res-
sons for this is that research is often funded on a project basis for specific
periods of time. A few longitudinal and multi-phase studies [Mitzel and
Brandon (1966), Hoyt (1968), and Kinsinger and Ratner (1966)] are re-
ported. While the results to date do not warrant conclusions, these studies
are dealing with important areas of concern and should produce significant
knowledge.

The amount of significant research in technical education is still quite
limited. There are, however, some encouraging developments, Research
provisions of the Vocational Education Act of 1963 have served as a stimulus
to research activities in technical education. Several studies supported under
the provisions of this Act are currently reported; however, it is possible
that the full impact has not yet been realized. It is still too early to evaluate
the effectiveness of recent efforts to expand and improve research in tech-
nical education. It is hoped, however, that the fruits of these efforts will
make significant contributions to the important field of technical education.
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