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Teaching the History
of Technology

A Cooperative Learning Activity

hen we consider technol-
ogy as a way of adapting
to human needs, the
importance of historical
context seems obvious. Often
textbooks of science and technol-
ogy provide vignettes of notable
inventors. These biographical
inserts seem to do little to pro-
mote a better understanding of
the nature of technology in that
they often fail to address the
social, economic, and physical
constraints associated with tech-
nological development. In North
America we have a rich history of
growth in technology which
includes contributions made by
minority groups. The study of
their struggles (Wharton, 1992;
Jenkins, 1991; Karwatka, 1996) to
promote technology is worth-
while and relevant for all students
because it enables students to
better understand our diverse
history and the contributions
of minorities to technological
development.

KINNON

Cooperative Learning
as a Solution

In technology education, how
can we provide more emphasis
on the process of technology as
opposed to the product? Cooper-
ative learning settings (Johnson,
Johnson & Holubec, 1994) can be
used to involve students in “tech-
nology learning experiences”
(Ortega, 1995). The cooperative
approach developed below, not
only allows for a refreshing
change in how we learn about the
history of technology, but builds
on the well-established benefits
of cooperative learning which
include better academic achieve-
ment, improved ethnic relations,
and social development (Kagan,
1994).

The following cooperative
learning activity highlights the
life of Elijah McCoy (1844-1929).
It allows students to investigate
the hardships this black inventor
overcame to become a notable
contributor to technological
development in the late 1800s.
Elijah McCoy was born in Colch-
ester, Ontario, Canada. His par-
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ents, George and Emily McCoy,
were slaves who had fled from
Kentucky via the underground
railway. They managed to eke out
a living in Canada and provide
Elijah with the opportunity for
schooling in mechanical engi-
neering. Elijah, with a natural tal-
ent for mechanical problems,
went on to become a significant
inventor in North America.
Among his many patents was an
automatic oiler for locomotives.
His design was very reliable and
difficult to copy. As a result, engi-
neers in need of a locomotive
oiler often requested the “Real
McCoy!”

The Task and
Responsibilities of the
Cooperative Group

A series of questions regarding
the life and contributions of Eli-
jah McCoy are supplied to groups
of four students. The overall task
of the group is to answer the
questions (Table 1) using 36 clues
supplied by the teacher (Table 2).
Each individual in the group has
a particular role in reaching this
goal. The individual roles estab-
lished by the teacher should fall
into the following categories:
maintenance of group conduct,
maintenance of group function,
and formulation and integration
of group ideas (Johnson et al,
1994). The roles of individual
group members may be defined
as follows:

m The student acting as chairper-
son maintains order in the
group by insisting that only one
person speaks at any one time.
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The chairperson also ensures
that all members fulfill their
roles.

m The reader reads the question
to be answered.

m The summarizer assimilates the
group’s reasoning and restates
its approach in arriving at a
sound conclusion, and

m The recorder records the group
conclusions on the single ques-
tion sheet supplied.

The Process of
Investigating the History

The teacher places the clues
(Table 2) on individual cards.
Each group of four is given the
36 clues, nine to each member at
random. Students are not to look
at the clue cards given to other
students. The reader reads the
first question on the group ques-
tion sheet (Table 1). The first stu-
dent reads one of nine clues,
which is seen to be relevant to the
question posed by the reader. In
turn, the other students in the
group read a single clue, which
they see as related. When a con-
sensus is reached that the clues
have supplied the necessary
information, the summarizer
restates the combination of clues
which has led to the group con-
clusion. With approval of the
group, the recorder then records
the accepted response to the
reader’s question.

The fact that participants can-
not speak out of turn forces the
entire group to listen carefully to
the supplied clues as each group
member contributes to the effort.
Students will have an uncontrol-
lable urge to spread their clues
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out before the group. This should
be avoided because it diminishes
the individual responsibility of
each student to access the rele-
vance of his or her clues to the
question being posed. Random
distribution of the clues helps to
ensure that students rely on each
other for supporting evidence.

Students generally complete
their answer sheets in 45 minutes
or less. Depending on the length
of class periods, the teacher may
wish to complete the activity in
the next class meeting. In a clo-
sure session, the reader reports
the group answers and the sup-
porting logic to the class. The
teacher then leads a discussion on
the implications of this inventor’s
work, as well as the hardships he
encountered as a result of his
race. Towle (1993) and Haber
(1970) have published a more
complete account of the life of
Elijah McCoy.

Design Considerations
for Extending the Model

This type of lesson may be incor-
porated at a variety of grade
levels, though junior high school
seems most appropriate. Teachers
may find it useful to apply this
overall instructional strategy to
study notable figures relevant to
their community of students. To
promote the objective that stu-
dents are engaged to cooperate,
the teacher should carefully link
the clues in such a way that all
students need to be involved in
order to answer the group ques-
tions posed. Productive closure
discussions are more likely if the
questions set by the teacher seek
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TABLE 1

Questions Regarding The Life and Times of Elijah McCoy (supply to the reader)

1. When and where was Elijah McCoy born? Date Location
2. Prior to his birth, Elijah’s parents had been living in
3. What were the circumstances that brought the McCoy family to live in Canada?

4. In the early 1800s, schooling opportunities for black children were different in the United States and Canada. Why was Elijah
able to attend school and develop his mechanical aptitude?

5. Through his parents’ hard work and after his public schooling, Elijah was afforded the opportunity to study abroad.
Where did he study? City Country
What subject did he study?

6. During his time spent studying in Europe, a major change was underway in the United States which encouraged him to return
there for employment.

What important historical advances were being made in the United States?

Where did Elijah take up employment in the United States?

Town/City State
7. Though Elijah was a trained professional, he was unable to work in his chosen field.
Why?

What did Elijah’s job entail?
8. Elijah ingeniously designed an important device for the railroad.
What was this device and why was it a technological breakthrough?

When was this invention patented?

9. Elijah married a second time after his first wife Ann died. What was his second wife’s name? What did her
parents have in common with Elijah’s parents?
Elijah’s second wife was actively involved in an important movement. What was this movement and why was it significant?

10. What is the likely origin of the term “The Real McCoy?”

11.  When did Elijah invent the “Graphite Lubricator?” Date
What was the technological problem that spurred its development?

12. What were three of his other inventions outside of his obvious expertise in lubricants?
1.
Z.
3;
Why did you think Elijah embarked on these projects?

13. The McCoy family was very active in community life. Elijlah made significant contributions to technology. As a result the city of
Detroit paid him tribute in 1975 by erecting a monument in his honor. In Detroit you will also find a street called Elijah McCoy
Drive, named in his honour. When did Elijah McCoy die?
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Clues (to appear unnumbered, one on each card, preferably cup for machinery/steam engines at the age of 28. This was

with a graphic one of fifty patents he would hold in his lifetime.

22. Though Elijah McCoy’s automatic locomotive oil cup was

1. George McCoy joined the Canadian Army and fought in not the first of its kind, in practice its performance was far
the 1837 Rebel War. superior to other designs.

2. Emilia McCoy and her husband were slaves in Kentucky in 23. Imitations of McCoy’s oiler were not successful and his
the early 1800s. design became the industry standard. Locomotive engi-

3. Elijah McCoy was born on May 2nd, seven years after his neers were only interested in using oilers of his authentic
father fought in the Rebel War. design.

4. George McCoy and his wife fled the United States via the 24. Elijah McCoy sold part of his oil cup patent to help finance
underground railway to find freedom in Canada. his research into other inventions.

5. Emilia McCoy gave birth to a son, Elijah, in Ontario, Canada. | 25. Four years before inventing his oiler, Elijah McCoy married

6. Elijah McCoy’s father was given 160 acres of farmland in Ann Elizabeth Stewart.
the town of Colchester for his efforts in the 1837 Rebel War. | 26- In 1872, Eliiah’s wife died at the age of twenty-five.

7. In the United States in the early 1800s, it was illegal for 27 Mary Eleanora Delaney, also a child of runaway slaves, mar-
slaves to leam to read and write. ried Elijah McCoy when he was twenty-nine years of age.

8. As a Canadian landowner, George McCoy had the right to 28. In 1882 EI||ah_fand Mary McCoy moved to Detroit, Michi-
send his children to public school in their little town of gan, where Eliiah was employed as a mechanical consultant
Coldhicster in several companies. Mary became very active in the

9. In public school, Elijah McCoy was very interested in womgn 8 suffragg mov’eme.nt. This was an organization

; 3 established to gain voting rights for women.
mechanical devices. i : :
7 i - 29. In the 1880s, Elijah and Mary McCoy were actively involved

10. After some public schooling, Elijah McCoy was able to pur- ; ! ; ;

e : : e : with the young people in the Detroit community. At that
sue studies in mechanical engineering in Edinburgh. -
: J time, Mary was the only black charter member of the exclu-

11. At sixteen years of age, Elijah McCoy traveled to Europe to Sie Tioeriicth € a hich : ¢

e I 5 Couniry be s wath the lelier 57 sive Twentieth Century Club, which was comprised o
2 gu :\'M C died hovieal ; s f th prominent women in Detroit.
= x e ] el stg '?Smgc et annneermg "n Zne al.hr 30. Among Elijah McCay's inventions was one of the first
foIIonIng caurtes: .pam,.ScotIan or Swnugraq : portable ironing boards. As with many of his inventions, this

13. A U.nltsd St.ates -;_)res:dent lssugd the EmanCIpat.lon Procla- 1des afose ik of & househill nesd for such & dedios
ma“°T‘ whn?e‘ Elijah was studying in Europe during the 31. Elijah McCoy, dismayed with the lack of durability of his
American Civil War. . shoe soles, developed a better rubber heel. His study of

14. Durlng‘ the American Civil \A{ar, Abraham. Lincoln l?egan a rubber extended to tire designs.
campaign that allowed for Elijah to settle in the United 32. A lawn sprinkler was a patented invention that Elijah McCoy
States as a free man. . _ had to his credit.

15. Following the Amerl.can Civil War, Elijah McCoy settled in a 33. Forty-four years after his first wife died, Elijah McCoy
town called Ypsilanti. . e invented the graphite lubricator for the new locomotive

16. Elijah McCoy fc.>und. it f:hfﬂcult to find an engineering job at called the “Superheater.” His invention was in response to
his new home in Michigan. the need for an effective lubrication system for the locomo-

17. In Ypsilanti, Michigan, in the late 1800s , it was not com- tive air brake pistons and cylinders.
mon for black persons to be educated, much less employed 34. In 1920, Elijah began building/marketing the McCoy
as engineers. graphite lubricator based in his own factory, the “Elijah

18. Because of his race, Elijah could only find work in a lesser McCoy Manufacturing Company.” Shortly thereafter he and
capacity: the dangerous job of a fireman/oilman for the his wife were involved in a serious automobile accident.
Michigan Central Railroad. Mary's health failed steadily until her death in 1923.

19. The Michigan steam engines of the late 1860s were fueled 35. Having expended his assets developing inventions, Elijah
with coal, which the fireman would shovel at a rate of two McCoy died destitute in the Eloise Infirmary, five years after
tons per hour. the death of his wife Mary.

20. The moving parts of early steam engine-powered trains 36. Variations of Elijah McCoy's automatic oiler are still in use,
required frequent and regular manual oiling by the oilman. applied in industries such as mining, construction, manufac-
Elijah McCoy invented and patented an automatic oiling turing, and space exploration.
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to probe the context of techno-
logical development. The societal
conditions, which allow for, or
deter technological advance, are
very worthy of our students’ con-
sideration if they are to impact
progress in their own futures as
technologically literate citizens.
The nature of man’s adaptation
to the needs of society is a study
in problem solving. Activities that
highlight this process serve to
better prepare our students for
the technological challenges they
will face. This is to complement,
not to diminish the motivational
benefits associated with studying
a “neat” invention. If
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ITEA’s Teacher
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Excellence Award

School Principals.

Corporate Sponsor:
Paxton/Patterson

technology education programs on the elementary, middle, or high
school level. It is presented in recognition of outstanding programs
that contribute to the profession and students.

For more information

Contacts for affiliated associations are available from ITEA, 1914
Association Drive, Suite 201, Reston, VA 20191-1539; 703-860-2100.
Elementary applications should be submitted directly to ITEA.
Affiliated associations should submit the name of their middle/jr
high and high school nominees to the Program Excellence Award
Coordinator.

Gerald G. Lovedahi/William Paige

Technology & Human Resource Development Dept.
G-01 Tillman Hall, Clemson University

Clemson, SC 29634

864-656-3645 or 864-636-7647

FAX 864-656-1808

March21@Clemson.edu or wpaige@Clemson.edu

All applications must be postmarked by December 1st.

An Award Sponsored by the International Technology Educa-
tion Association and the National Association of Secondary

The Program Excellence Award is one of the highest honors given to

Corporate Sponsor:

Goodheart Willcox

The Teacher Excellence Award is one of the highest honors
given to technology education classroom teachers and is pre-
sented in recognition of each recipient’s outstanding contribu-
tion to the profession and to his or her students.

For more information

Information regarding outlining the eligibility requirements
for this award may be obtained by contacting ITEA. Contacts
for affiliated associations are available from ITEA, 1914 Asso-
ciation Drive, Suite 201, Reston, VA 20191-1539; 703-860-2100.
Affiliated associations should submit the name of their ele-
mentary, middle/jr high and high school teacher nominees

to the Teacher Excellence Award Coordinator.

Dr. Perry Gemmill

Department of Industry & Technology
Millersville University

Millersville, PA 17551

717-872-3316 / FAX 717-872-3318
pgemmill@marauder.millersv.edu

All applications must be postmarked by December 1st.
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