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Engineering and Technology Education Fields: Providing Synthesis and

Knowledge through Historical Perspectives

Abstract

The purpose of this paper is to address misconceptions that exist in the educational community in
regards to the definitions of engineering education, technology education, and engineering &
technology education. The misconceptions can be addressed by exploring how these
occupational fields have emerged and how the terminology, associated with each field, is
defined. Identifying these fields in a historical perspective, and the co-existing associated fields,
will show the misconceptions and bridge professional knowledge about these complex and
collective fields.

If misconceptions exist, how the community values these fields and how they can be subjective
toward the roles of the professionals and educators involved. There exists evidence that the
community confuses these fields’ terminologies as well. An example could be how the term
“technology” is understood. In 2004, 68% of the American population interpreted the word
“technology” synonymously with the concepts of computers, electronics, and the Internet.

Misconceptions and skewed assumptions of these educational fields and associated terms can be
due to lack of knowledge about the foundations of these fields. Because the foundations are
confused, conflict, disagreement, and differences of opinion in academia and work environments
seem prevalent. To distinguish the roles of the professionals involved in engineering education,
technology education, and engineering & technology education fields will allow an
understanding for how the community should interprets and interacts with these fields.

Historical perspectives can be utilized to form an understanding of the collective natures of these
fields. Dating back to the first professional associations, and chronologically advancing to the
present, historical research will uncover the terms and distinctions necessary to establish both an
understanding and a synthesis of how these current fields have emerged. Chronological events
can be linked to provide the foundations of engineering education, technology education, and
engineering & technology education.

1. Introduction

There is confusion today to define concepts or activities related to the terms “technology” and
“engineering”. Society tends to confuse the term technology with science, when technology is
concerned with “what can or should be through modification of the natural world, and science is
very concerned with what is (exist) in the natural world. Also, public opinion inclines to relate
the term technology with computers, electronics, and the Internet” [ Public opinion and society
tend to confuse some task and duties associated to engineer or technician. In the simplest of
terms, public opinion does not recognize that an engineer is a problem solver, and a technician is
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a “doer”, a highly trained worker to perform specific tasks (201 Also in occupational field, there
are misconceptions of real role of engineers and technicians in hand-on activities. Dating back to
the history and chronologically advancing to the present, historical research will expose these
terms and will give us understanding of who these terms emerged from postsecondary education,
general education, and vocational education with their precursors.

2. Historical perspective

The foundations of Engineering Education are historically linked to certain founding fathers and
historic events. Names such as Stillman Robinson, Victor Della VVos, Calvin Runkle, and John
Woodward were major contributors to engineering and design in post secondary education.
Historical events can consist of the engineering movements, the arts and craft movement, and
Sloyd movement. Although the movements, founding fathers and the events are a small part of
the post secondary institution the joint created a pathway of understanding post secondary
education for education, agriculture and industry. A delivery method is critical in education
because the delivery method must accommodate students with resources. The project method,
used in the late 20™ century is still in use today.

Stillman H. Robinson, Professor of Mechanical Engineering at the Illinois Industrial University
at Urbana, believed through industrial demands that engineering required craftsman
apprenticeship. The idea of the project method was a vehicle to combine hands on training with
engineering studies 2. The project method of teaching, although fitting for Robinson, offered
one flaw in that it was time-consuming. A new system that offered organization and allotted time
to gain knowledge and skills necessary for employment would emerge. Robinson’s method
would be altered by the Russians. The Russian system of Victor Della VVos, demonstrated to the
American public at the Philadelphia Exposition of 1876, allotted the time necessary to combine
hand on training with class work. The system appropriated the term manual training in manual
and industrial education; also termed manual arts and manual training . The Russian system
introduced a method that allotted more time for the students to conduct research and consisted of
six constructs: (1) There are several workshops; each containing different instructions. (2) There
were enough work stations to accommodate all the pupils. (3) Arrangement of the stations
signified the increase the difficulty level. (4) Because all the models are in drawings, each
student received copies. (5) The drafting class created the drawings. (6) No student can move to
the next station until they have acceptably completed the previous mode . According to the
Russian system model if a student does not complete a station then this student will repeat the
station.

The display of the Russian tool system may have motivated Calvin Woodward, President of
Massachusetts Institute of Technology (MIT), to found the first Manual Training School. In this
school, students became acquainted with the art of handicrafts in two phases: (1) by passing
through a series of basic exercises, students received instruction on the basics of tools and
techniques, (2) students were also expected to develop and carry out "projects” independently
(121" As with the Russian system the school of manual arts required students to show a project that
gained the approval of the faculty from the manual arts school. The project consists of
constructing a machine combined with the machines drawings accompanied with the casting
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molds ™. This curriculum approach may suggest what would be called today engineering
technology or hands on engineering.

John D. Runkle (Washington University), who may have also been inspired by the Russian tool
s¥stem, was agreed with Woodward that engineering education would need hands-on experience
I Runkle created curriculum at MIT for the mechanical arts laboratories ©!. Runkle referred to
this educational method by claiming the method, taken from the Russian tool system, not only
offers education but attributes as a philosophical key to all industrial education ¥, Both
Woodward and Runkle were preparing engineers to enter the occupational demands that need
hands on experience combined with intense theory.

Charles Richards claimed that America presumes “our place as a nation practically at the time of
the industrial revolution™ 81, One lacking feature, during this time, is that America had no
artistic traditions except for those of other countries and the United States (U.S.) needed to
develop their own artistic tradition. The arts and crafts movement entered the U.S. by England
in the early 1880°s and demonstrated in the schools of Philadelphia ™. The arts and crafts
movement, in the early 1880’s was increasingly absorbed into art education by 1912 1. In the
U.S., the terms associated with manual arts, industrial arts, household arts, handiwork, arts and
crafts and practical training, are often used to denote the style of architecture, interior design,
and de%c])rative arts in education that prevailed between the dominant eras during the years of
1920s *.

General Education and Manual Training

In 1906 the Douglas Commission demanded industrial education of trades: vocational
education. The report produced by Douglas commission identified the idea that general educators
like Dewey, Froebel, and Pestalozzi, who defined manual training as education because there
were social and moral values added to the knowledge of vocation, was part of a problem because
industry needed workers but not educators . Industry was attempting to redefine general
educations mission but impact from Pestalozzi and Dewey may have caused Oswego Teachers’
College to take their place in leadership of Manual Training. The New York Educational
department trained industrial arts teachers and recognized the leadership of Pestalozzi and
Dewey . Fredrick Bonser and Louis Russell were implementin? Social-Industrial Theory to
add the social and culture context required by general education ®!. The need for trades however
influenced manual training practices with the lacked social and cultural context. The industrial
need disregarded the girth of Dewey’s philosophy towards manual training (2. Industrial needs
created the bifurcation between general education and vocational education, and the bifurcation
assigned agriculture as a catalyst to meet the goals of three types of schools: general educational,
agricultural, and vocational institutions. Vocational education had developmental issues that
focused on funding.

Manual Training and Vocational Education
The vocational education movement in American identifies with the report of the Commission

on Industrial and Technical Education for the Commonwealth of Massachusetts in 1906 4.
Federal and State support was already established due to the Morrill Act of 1862 which may

G'005°'cg abed



have established methods of federal funding for vocational education. The act allotted states land
to sell and build institutions. The proceeds from the sold land would allow fund the startup of the
state educational institutions. These state institutions focused on agriculture and engineering.
Local and private sources funded training and education before several versions of the Morrill
Act were in place 3!, The Smith Hughes Act of 1917 was in response to reaffirm the land grant
charter focused on Vocational Education ™. Vocational education was not directed solely at
industry however, the Morrill Act demonstrated agriculture and engineering. Industry suggested
vocation, but agriculture suggested vocational education as well. Industry abandoned
Pestalozzi’s and Dewey’s beliefs.

World War 11 led to a significant expansion of Federal support for education. The Lanham Act in
1941, which is a copyright law ', and the Impact Aid laws of 1950 eased the burden on
communities affected by the military and other Federal installations by making payments to
school districts *®1. Technology was not just taking place in the U.S. The launching of Sputnik
was a historical event that produced great fear in the American government "!. The government’s
reaction to Sputnik provided the vocational community with increased funding. The launch
caused the U.S. Federal government re-explore education and focuses on the scientific and
technical education community ©!. The governments created an organization titled the National
Defense Education Act in response to Sputnik that overseen the funding and implementation of
curriculum 2%, A current funding source known as the Carl D. Perkins Career and Technical
Education Act holds accountability requirements in exchange to federal funds under this act to
offer overall leadership. The Act, which offers supervision, maintains a relationship with the
Office of Vocational and Adult Education 1. Many other services now exist such as federally
funded and state funded vocational rehabilitation services that offer training for employment
(See Figure 1).

1876-1960
HISTORICAL VIEW OF 19ﬁ°
TECHNOLOGY PROGRAMS T
Increasing funding for Engineering
Sciences
Reference: “The launching of Sputnik”
Philladephia National Society for the
Centennial promotion of Industrial
Exposition 1877 1904 Education begins
' . ' ' Industry
L) L) L) L)
1876 School of Mechanic Name changed to 1906 o) The Lanham Act
Arts by John D. Industrial Arts % Reference: “Second World War”
Runkle (Boston) proposed by Charles (2
Richards '%
%
Tool Skills 2
- 1917 1960
[ [
] .
Smith-Hughs Act Increasing funding for vocational
Reference: “Vocational Education” community
Reference: “The launching of Sputnik”
Figure 1

Educational philosophy, industrial demands, agriculture and national competition from a
technological perspective influenced terms such as General Education, Postsecondary Education,
and Vocational Education influenced by impacts from. The project method, intertwined with
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Russian influence and the cultural path for art and design, has affected post secondary education
into what is commonly understood as college. European influence combined with industry and
agriculture has also influenced what is now understood as general education. Federal funding,
agriculture and U.S. industry and national security interest has also influenced what is now
known as vocational education.

3. Terms and misconceptions

Engineers take basic science information and use the rules of mathematics to design new
products and solve problems. An engineering degree is also an excellent background for other
careers. Because engineering courses enhance creativity, problem solving skills, and
understanding of technology, they provide a strong foundation for further studies in medicine,
law, business, dentistry, and almost any other field (201 Generally, technicians and engineers are
not in competition unless it is on the ball field. They often work side-by-side on projects and
their job functions commonly overlap. The difference is probably most pronounced right after
graduating from school. Engineers tend to go to work applying the science and mathematics
knowledge to solve problems and design processes and products !, Technicians tend to start
their careers performing tests, collecting data, and assisting engineers. The demand for
engineering support technicians is high and will continue to remain high [20]

Engineering Education is the activity of teaching knowledge and principles related to the
professional practice of engineering. Historically, engineering curricula have been based largely
on an “engineering design” model over the last five decades in which engineering is taught only
after a solid basis in science and mathematics (The “engineering science” model is sometimes
unfairly characterized as the “Grinter Model”, an attribution that ignores many other
recommendations in the Grinter report, some of which are being independently revived today .
Technology Education is a study of technology, in which students learn about the processes and
knowledge related to technology. Technology education is the study of “how people modify the
natural world to suit their own purpose and generally refers to the diverse collection of processes
and knowledge that people use to extend human capabilities and to satisfy human needs and
wants” M, Technology literacy refers to one’s ability to use, manage, evaluate, and understand
technology ™. Technology literacy is much more that just knowledge about computers and their
application. It involves a vision where each person has a degree of knowledge about the nature,
behavior, power, and consequences of technology from a real world perspective .

4. Conclusion

Engineering Education is activity of instructing knowledge related to practice of engineering for
occupational field. Technology Education is the study of technology through technology literacy,
where students gain knowledge about the processes of modification of natural world. The role of
the professional involved in these areas could be misunderstanding if the society does not
recognize the difference between areas. Engineers tend to apply knowledge to solve problems
and design process, and technicians tend to perform specific test assisting engineers. The
misunderstanding and skewed assumptions of these terms utilized are due to lack of knowledge
about the foundations of engineering and technology education ™. Historical perspectives
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describe an understanding of the nature of engineering education, technology education, and the
roles of engineer and technician in society. History is addressing these issues in the occupation
field harmonizing and bridging professional knowledge about these complex fields.
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