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Background and Objectives: Every scientific activity needs to know the
previous related scientific activities so that its various aspects can be better
investigated in order to obtain a richer intellectual heritage. So this article aims to
identify and analyze the historical origins of ergonomics using two scientometric
techniques named RPYS and RPY'S-Co.

Methods: This applied research was conducted in a scientometrics method. The
research data consists of 31239 articles in the field of Ergonomics which were
indexed over the 20-year period (2000-2019) in Web of Science database. After
extracting all the references of these articles, the results were analyzed using the
CREXxplorer software.

Results: Results showed that in the field of ergonomics, from 1700 to 2000, a
total of 19 mutations occurred in the two periods of 1900-1700 and 2000-1900. The
article "the information capacity of the human motor system in controlling the
amplitude of movement" by Fitts (1954) was recognized as an outstanding and index
work. According to RPYS-CO results, the most co-citations with index work are
related to the works of 1997 and 2004, which are on Fitts Law.

Conclusion: In the period of 1700 t01900 influential works were related to
psychology, biology, and economics, and during 1900-2000 influential works were
related to psychological theories, work environment, and research methodology.
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Extended Abstract

Introduction

Every scientific activity needs to know the
previous related scientific activities so that its
various aspects can be better investigated in order
to obtain a richer intellectual heritage.

Since the introduction of RPYS and RPYS-CO
techniques, studies have been conducted to
identify the historical origins of various fields.
Historically, for the first time, Marks et al. [14]
introduced the RPYS technique, using this meth-
od to conduct research on the scientific produc-
tion of graphene and solar cells and to identify
and analyze important works in these two fields.
In the same year, Leydesdorff et al. (2014)
investigated the origins of scientometrics using
the RPYS method [15]. In Iran, for the first time,
Soheili et al. (2015) examined the origins of the
field of information behavior using the RPYS
method and showed that the area of information
behavior, in addition to psychology, had been
partially influenced by quantitative and qualita-
tive methodological effects (such as grounded
theory). [16].

This article aims to identify and analyze the
historical origins of ergonomics using two scient-
ometric techniques named RPYS and RPYS-Co.

Methods

This applied research was conducted in a
scientometrics method. The research data consists
of 31239 articles in the field of Ergonomics,
which were indexed over the 20-year period
(2000-2019) in Web of Science database. After
extracting all the references of these articles, the
results were analyzed using the CRExplorer
software.

Results

Results showed that in the field of ergonomics,
from 1700 to 2000, a total of 19 mutations
occurred in the two periods of 1900-1700 and
2000-1900. The article "the information capacity
of the human motor system in controlling the
amplitude of movement" by Fitts (1954) was
recognized as an outstanding and index work.
According to RPYS-CO results, the most co-
citations with index work are related to the works
of 1997 and 2004, which are on Fitts Law.

Table 1. Historical mutations in the field of ergonomics with the most referenced works in the period 1700-1900.

Mutation

year the year of the mutation

Profile of the most effective document in

Total
number of
citations Document
received per type
mutation
year

Number of
citations
received by
the document

Smith, A. (1776). An inquiry into the nature
and causes of the wealth of nations: VVolume

S One. London: printed for W. Strahan; and T. = = 003
Cadell, 1776.
Fechner, G. T. (1860). Elemente der
1860 psychophysik (Vol. 2). Breitkopf u. Hartel. 14 18 Book
Darwin, C. (1872). The expression of the
1872 emotions in man and animals. London: 15 17 Book
Murray.
James, W. (1890). The Principles of
1890 Psychology, in two volumes. New York: 43 66 Book
Henry Holt and Company.
1890 Warren, S. D., & Brandeis, L. D. (1890). 14 66 Article

Right to privacy. Harv. L. Rev., 4, 193.
Woodworth, R. S. (1899). Accuracy of
1899 voluntary movement. The Psychological 34 51 Article
Review: Monograph Supplements, 3(3), i.
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Table 2. Historical mutations in the field of ergonomics with the most referenced works in the period 1900-2000
Total
Number of number of
Mutation Profile of the most effective document in the citations citations Document

year year of the mutation received by received per type
the document mutation
ear

Yerkes, R.M., & Dodson, J.D. (1908). The relation
of strength of stimulus to rapidity of habit-

el formation, Journal of Comparative Neurology and e 10 S
Psychology, vol.18, issue.5, pp.459-82.
Taylor, F. (1911). The Principles of Scientific
1911 Management. Mineola, NY: Dover Publications. 44 76 Book
Bartlett, F. C. (1932). Remembering: A study in
experimental and social psychology. Cambridge 52 Book
1932 University Press 179
Likert, R., 1932. A technique for the measurement 44 Article

of attitudes. Archives of Psychology 22, 1-55.

Gibson, J. J., & Crooks, L. E. (1938). A theoretical
1938 field-analysis of automobile-driving. The American 45 233 Article
journal of psychology, 51(3), 453-471.

Shannon, C. E. (1948). A mathematical theory of
communication. The  Bell  system technical 61 Article
1948 journal, 27(3), 379-423. 423

Mackworth, N.H.(1948). The breakdown of
vigilance during prolonged visual search. Quarterly 43 Article
Journal of Experimental Psychology, 1, 6-21.

Cronbach, L. J. (1951). Coefficient alpha and the

1951 internal structure of tests. Psychometrika, 16, 297-334 117 529 Article
Fitts, P. M. (1954). The information capacity of the
1954 human motor system in controlling the amplitude of 328 860 Article

movement. Journal of experimental
psychology, 47(6), 381.

Glaser, Barney G. and Strauss, Anselm L. (1967)
1967 The discovery of grounded theory: strategies for 127 1864 Book
qualitative research. Chicago.: Aldine

Fishbein, M., & Ajzen, I. (1975). Belief, Attitude,
1975 Intention, and Behavior: An Introduction to Theory 234 3373 Book
and Research. Reading, MA: Addison-Wesley.

Nunnally, J. C. (1978). Psychometric Theory (2nd

ed.). New York: McGraw-Hill. 280 Book
1978 Vygotsky, L. S. (1978). Mind in society: The 4287

development of higher psychological processes 101 Book

Cambridge, Mass.: Harvard University Press

Snook, S. H. (1978). The design of manual handling .

tasks. Ergonomics, 21(12):963-85 %9 Article
1980 Zohar, D. (1980) Safety climate in industrial 5654

organizations Theoretical and applied implications. 175 Article
The Journal of Applied Psychology, 65, 96-102
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Total
number of
citations
received per
mutation

Number of
citations
received by
the document

Document
type

Mutation Profile of the most effective document in the

year

year of the mutation

Ajzen, I. & Fishbein, M. (1980). Understanding
attitudes and predicting social behavior. Englewood
Cliffs: Prentice-Hall

Hart, S. G., & Staveland, L. E. (1988).
Development of NASA-TLX (Task Load Index):
Results of empirical and theoretical research.
In Advances in psychology (Vol. 52, pp. 139-183).
North-Holland.

149 Book

596 Article

1988 12998

Cohen, J. (1988). Statistical Power Analysis for the
Behavioral Sciences (2nd ed.). Hillsdale, NJ:
Lawrence Erlbaum.

411 Book

Nielsen, J. (1993). Usability engineering. Morgan
Kaufmann.

Waters, T. R., Putz-Anderson, V., Garg, A., & Fine,
L. J. (1993). Revised NIOSH equation for the
design and evaluation of manual lifting
tasks. Ergonomics, 36(7), 749-776.

Endsley, M.R. (1995) Toward a Theory of Situation
Awareness in Dynamic Systems. Human Factors:
The Journal of the Human Factors and Ergonomics
Society, 37, 32-64.

493 Book

1993 21576

319 Article

1995 589 27155 Article

Discussion

According to the research results, a total of 19
mutations have occurred in the evolutionary
process of ergonomics, of which five mutations
occurred in the period 1900-1700. The most
important mutation of this period took place in
1890, when it was related to two works, the book
by James [20] and the article by Warren [21].
These two works, with the number of citations
they had in 1890, caused a major mutation in this
field. The second major mutation in this period
occurred in 1899 after the publication of
Woodworth's work. Other mutations in this
period include Smith's book in 1776 [23],
Fechner's in 1860 [24], and “The expression of
the Emotions in Man and Animals” is a work by
Darwin in 1872 [25].

During 2000-1900, fourteen mutations were
identified, which are related to the publication of 9
books and 12 articles; these are the most influential
works published in the 1980s and 1990s. The most
influential mutation forward was in 1995 after the

45

publication of Endsley's paper "Toward a theory of
situation awareness in dynamic systems" [26]. The
second major mutation in this period occurred in
1993 with Nielsen [27] and Waters et al. [28].

Conclusion

In the period of 1700 t01900 influential works
were related to psychology, biology, and
economics, and during 1900-2000 influential
works were related to psychological theories,
work environment, and research methodology.
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