SECOND-ORDER CYBERNETICS

Learning was accomplished through lo-
cal experimentation and sharing of results.
Success was not measured through publica-
tions, but through observed social change.
It should also serve as a cautionary tale for
today’s researchers, however. It illustrates
how effective practitioners can be at solv-
ing complex problems... once they have ac-
quired a modest amount of knowledge relat-
ing to the design and conduct of research. It
is not clear that we have trained our fellow
academic researchers to be equally adept at
observing, adapting to, and participating in
new contexts.

Conclusion

«19 » Undoubtedly, Umpleby’s article
has clarified my thinking. I also feel a cer-
tain optimism as I look towards the future.
Recently, AACSB International - the best
known accrediting agency for business
schools - has placed a new emphasis on
measuring the impact of our research on
practice. We have long been aware that the
academic journal article that is built around
the narrowly defined scientific method is a
very inefficient channel for communicating
with practice. Moreover, whatever impact is
achieved is nearly impossible to detect ow-
ing to the distance between the academic
and practitioner communities. Achieving
and detecting research impact, on the other
hand, is among the greatest strengths of the
endo-mode research that constitutes sec-
ond-order cybernetics. Umpleby’s ICA ex-
ample illustrates this in a compelling way; I
have seen similar impact, on a smaller scale,
in my own case writing experiences. As this
new top-down emphasis on impact takes
hold, we will perhaps see another major
rethinking of our attitudes on what makes
for “good” research, paralleling the last dra-
matic shift, observed in the 1960s.

T. Grandon Gill is a professor in the information
systems and decision sciences department of the
University of South Florida, where he also serves
as academic director of the Doctor of Business
Administration program, which helps working
executives learn to apply research methods to
their business problems. His research focus is the
transdisciplinary field known as informing science.
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Author’s Response
Struggling to Define

an Identity for Second-
Order Cybernetics

Stuart A. Umpleby

> Upshot - Second-order cybernetics s
an important field for the scientific en-
terprise but it has difficulty explaining
itself to those outside the field and de-
fining itself to those inside the field.

«1» I shall discuss the commentaries
on my target article using three themes.
Two of the commentators emphasized the
academic and social context of second-or-
der cybernetics. Two commentators were
concerned with how to describe the field
both to people outside the field and to those
inside. And two commentators were inter-
ested in the relationship of second-order
cybernetics to management research and
practice.

The context of second-order

cybernetics

«2» Allenna Leonard suggests that the
lack of acceptance of both first-order and
second-order cybernetics is probably relat-
ed to a “general lack of comprehensive social
science research” (§1). By this she means
a lack of interest in formulating general
theories. She describes a wave of interest
in general theories in the 1960s and 1970s
(§2). Leonard also points to a “lower sense of
common values that ... now characterizes
our communities and nations” (§1).

«3» It is certainly the case that the so-
cial sciences lack a common foundation,
which the engineering disciplines find in
physics and chemistry. And the number
of scholars seeking to create a transdis-
ciplinary foundational discipline for the
social sciences is limited, as far as [ know,
to the practitioners of systems science and
cybernetics - disciplines that have no es-
tablished home on US campuses today.
Her broader point, that there is a lack of
common values in societies, may also be
a contributing factor, if people do not as-
sume that establishing a common frame
of reference is possible. She is correct that
corporations regularly lobby the govern-
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ment to forestall or diminish research that
they think will reduce their profits, even if
the research would benefit the public (§5).
Smoking and climate change are just two
examples. And participatory methods are
sometimes seen by managers as threatening
their prerogatives, even though their use
would likely improve the performance of
the organization ($4).

«4» I also agree with Leonard that the
incentive systems in universities have in re-
cent years moved strongly toward reward-
ing research in narrow disciplines rather
than transdisciplinary research (§7). Gov-
ernment agencies frequently say that they
seek interdisciplinary research proposals,
but young faculty members are reluctant to
work on research that will not be counted
toward promotion. She suggests that the
need for more use of systems and cybernet-
ics approaches will become clearer (§9) as
the unsustainability of current practices be-
comes more evident. In the meantime, there
is plenty of work to do to develop the new
points of view. Leonard’s observations help
to explain why research that once attracted
great interest has diminished in recent de-
cades.

«5» Gaston Becerra (§10) compares my
article to the work of Roland Garcia and
Jean Piaget, who claimed that social, cul-
tural, and historical contexts condition the
direction that the emergence of knowledge
takes. Becerra notes these authors describe
two types of analysis. Psychogenesis refers
to the development of knowledge from
childhood to adulthood (§13). Sociogenesis
describes the history of science. “Here the
epistemic framework refers to a worldview
resulting from philosophical, religious and
ideological factors that influence the con-
tents of theorizing by enabling or inhibiting
our questions” (§10). He quotes Garcia, ac-
cording to whom...
©©a particular cultural pattern enters in a very
concrete way into the shaping of science in a
particular society at a particular time. It acts as
an epistemological obstacle [...]. Here the social
component is not merely providing directional-
ity to scientific research; it enters deeply into the
conceptualization of science.”? (§10)

These quotations are an excellent descrip-
tion of the different reactions to second-or-
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der cybernetics that I have witnessed in Eu-
rope and the US. In Europe, second-order
cybernetics is welcomed and appreciated.
In the US, in the past, it was sometimes at-
tacked, dismissed, and disparaged as if one
were denying the most fundamental tenant
of a religion.

« 6» Becerra writes that new tools and
techniques are needed to integrate multi-
disciplinary team members (§15). Cyber-
netics has done this by combining a variety
of methods: group facilitation methods
such as those of the Institute of Cultural Af-
fairs; causal influence diagrams; process im-
provement methods; and, when attempting
to understand or bring about social change,
the use of theories and methods from sev-
eral disciplines: economics; psychology and
anthropology; sociology and political sci-
ence; and history and law, organized into a
meta-method (Umpleby 2014: 21; Medve-
deva & Umpleby 2015). I agree with Becerra
that additional examples and improvement
of methods are needed.

Some debates within the field

«7» I understand and share the frus-
tration that Michael Lissack and others feel
with the word “cybernetics” As a theory of
the interaction between ideas and society,
the field is unusually large in its range of
interests. It essentially encompasses all hu-
man knowledge, at least in so far as knowl-
edge is used to achieve human purposes.
Currently, not many people have heard of
cybernetics, even though most profession-
als spend several hours each day in “cyber-
space” Only parts of the field are known to
some academics. And current cybernetics
research - in philosophy, social science, and
design - is not the part that is most known.
Many people in the US interpret the term as
a synonym for computer science, which is
more confusing than not knowing the field
at all. So should we rename cybernetics? Lis-
sack suggests a “science of context” (§19).
A “science of reflexivity” would come closer
to my interests. Unfortunately, no term en-
compasses all aspects of the field, except the
name ‘cybernetics” The original name has
the advantage of providing an address for
the literature in the field.

« 8 » Although authors such as Andrew
Pickering (2010) and Ronald Kline (2015)
said that cybernetics ended in the mid
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1970s, the American Society for Cyber-
netics has held an annual meeting almost
every year since it was founded in 1964.
Numerous journals have “cybernetics” in
their titles, and a gradually increasing num-
ber of conferences on the subject are being
held each year. Where the field has had dif-
ficulty has been in establishing courses and
degree programs on university campuses.
The institutionalization of cybernetics has
been difficult primarily due to its multidis-
ciplinary character. The field touches all the
schools on a university campus, but none
feel a special responsibility for it.

«g» It seems odd that people in busi-
ness and government frequently call for
more communication across disciplines,
yet a field that brings together people from
many disciplines and has made contribu-
tions to many disciplines is not enthusiasti-
cally established on campuses. Many books
have been written applying ideas from cy-
bernetics to numerous fields — engineering,
medicine, management, arts and sciences,
design, and philosophy to name a few.
There is no shortage of applications. How-
ever, in each field of application, other theo-
ries and methods already exist. Specialists
hesitate to learn new theories and methods
when they already have a body of knowl-
edge that is familiar and respected by oth-
ers within their fields. Not everyone seeks
cross-disciplinary understanding.

«10» Perhaps the term “cybernet-
ics” should be used simply as an address.
Rather than writing about cybernetics or
second-order science, we could write about
improving the efficiency and effectiveness
of science and advocate more attention to
how purposeful systems can better achieve
their goals.

«11» Peter Cariani raises the question of
whether cybernetics should continue to be
a small revolutionary band seeking to make
a scientific revolution or a broader field
that welcomes interested people from many
disciplines. This is a debate that has existed
within the American Society for Cybernet-
ics (ASC) since it was founded (Herr et al.
2016). I have always preferred the large-tent
strategy. ASC, however, has so far decided
to be a small committed band of advocates
for a new development in science. What the
new direction is changes somewhat with
each president, but, since the 1970s, the em-

phasis has been on some version of second-
order cybernetics.

«12» Cariani points out that my list of
constructivist philosophers is incomplete.
I appreciate the additional references. He
suggests that second-order cybernetics
may not be the best banner under which
to advance this alternative understanding
of science. Perhaps broadening the group
involved in the discussion would lead to a
new name for the field.

«13» Cariani provides a succinct but
thorough explanation of how practicing
scientists, particularly in biology, operate,
knowing that the role of the observer is es-
sential. The debate within cybernetics has
usually been between engineers and scien-
tists/ philosophers. I agree with Cariani that
many second-order ideas were present in
the earliest writings on cybernetics. But as
the field developed, the engineering appli-
cations — computers, artificial intelligence,
and robotics - received the most attention.
The term “second-order cybernetics” was
chosen in an attempt to refocus attention
on the early interest of Warren McCulloch,
Heinz von Foerster, and others in cognition.
I agree that there is no need to divide cy-
bernetics, but most people outside the field
assume that cybernetics means computers,
so some modifier of “cybernetics” has been
helpful.

«14 » Regarding Cariani’s comments
(§12) on the loss of funding for cybernetics
in the 1970s, in conversations that I heard,
the subjective approach of cybernetics was
considered to be naive, out-dated, and not
worthy of support. This was the view of
people both at the University of Illinois and
in the Research Applied to National Needs
program in the National Science Founda-
tion. The two epistemologies — realism and
constructivism - continue to be discussed
in the US in two societies, one devoted to
systems science and one to cybernetics.
There have been efforts over the years to
combine the two societies, in part to mini-
mize administrative work. These efforts
have failed because of the sharp difference
of opinion regarding acceptable episte-
mologies. In Europe and elsewhere, systems
and cybernetics topics can be discussed in
one conference, but not yet in the US.
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Implications for applications

«15» Thomas Flanagan emphasizes the
need for second-order cybernetics to be
connected to practice through methods. He
mentions in particular structured dialogic
design (SSD), system dynamics modeling,
and interpretive structural modeling. I agree
that repeated testing is the way to improve
and extend a scientific theory. However, I
think of second-order cybernetics as being
different from the usual theory. Whereas we
usually critique scientific practice from the
perspective of philosophy of science, cyber-
netics, because it is based on neurobiology,
provides a way to critique present concep-
tions of knowledge and science. As our con-
ception of knowledge changes, new ways of
doing science are considered appropriate.

«16 » Cybernetics originated in a desire
to create a science of the informational do-
main (i.e., communication and control) in
addition to the physical domain (i.e., mat-
ter and energy). Since the philosophy of sci-
ence usually illustrates its examples of how
science should be done by citing examples
from physics, social researchers, in an ef-
fort to create social science, have sought to
imitate physics and overlooked cybernetics.
The result is a preoccupation in contempo-
rary social science with finding linear causal
relations with a high level of statistical sig-
nificance, often independent of a theory.
Meanwhile, schools of management have
constructed knowledge in narrow fields - fi-
nance, marketing, accounting, and labor re-
lations — without regard to a general theory.
And research in universities is evaluated by
number of publications in peer reviewed
journals, rather than its utility in improving
the performance of individuals and organi-
zations. The result is that the literature on
management and social science often lacks
clear connections to philosophy, theory, and
practice.

«17» Second-order cybernetics began
with an effort by von Foerster to include
the observer in the descriptions created
by scientists. This suggestion was resisted,
often quite strongly, by those who felt that
including the observer would imply self-
reference and lead to paradox and incon-
sistency. Maintaining that the observer
could be excluded from research descrip-
tions enabled scientists to claim objectivity
and lack of bias. Von Foerster (1971) cited

the work of John von Neumann, Gotthard
Gunther und Lars Lofgren that concluded
that self-referential statements do not nec-
essarily lead to inconsistencies, but the
desire to avoid political controversy led
scientists to adopt the claim that they were
doing objective research. My concern is that
our current conception of science, that de-
scriptions can somehow be created without
observers, is limiting our ability to describe
important problems and therefore to devise
needed solutions. When people hold differ-
ent views, creating multiple descriptions is
necessary.

«18» I believe that cybernetics, as a
general theory of communication and con-
trol, a general theory of management, and
a general theory of an information society,
will progress most successfully if it clearly
states its connection to philosophy, theory,
and practice. So far, second-order cybernet-
ics has tended to emphasize the biology of
cognition, i.e., it focused on the individual
knower. By connecting second-order cy-
bernetics to the large literature on manage-
ment methods, particularly group methods,
second-order cybernetics can make clear its
practical utility and its status as a general
theory of management, namely that human
groups work more effectively when they use
explicit methods for engaging in problem-
solving tasks.

«19 » Some of the best work in manage-
ment is done by consultants who work most
closely with clients and who are not con-
strained by narrowing what they observe to
the issues of interest in an academic field.

«20 » The Institute of Cultural Affairs
(ICA) did not know about second-order cy-
bernetics in the 1950s or even until recent
years (§5). The term “second-order cyber-
netics” was invented in the 1970s. However,
the ICA did know about - and disagreed
with - Saul Alinsky’s approach to commu-
nity organizing in Chicago (Alinsky 1971),
and they had read the work of systems theo-
rists such as Kenneth Boulding and Marga-
ret Mead. My point in the target article was
that the work of ICA, both at the local level
and in designing and carrying out a global
strategy, was compatible with and could be
thought of as an illustration of principles
from second-order cybernetics.

«21» My purpose in describing the
work of ICA was to illustrate both a differ-
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ent way of doing research on organizations
and a different goal for doing research ($6).
Second-order cybernetics originally fo-
cused on the role of the observer in doing
scientific research and, by extension, the
importance of the points of view of different
participants in an experiment. Much social
science research today focuses on surveying
respondents and analyzing data. Facilitating
conversations among a group of people who
share an interest in an organization is done
not to establish a causal relationship among
variables but rather to improve the opera-
tion of a social system. Facilitated group
discussions are a kind of research in that
the participants learn what the members of
the group are thinking. Decisions are made,
acted upon, and after a few months the plan-
ning process is repeated. It is an iterative ap-
proach — small steps eventually leading to
large changes.

« 22 » People at the local level are learn-
ing what the group feels is needed and what
actions they think will be fruitful. The fa-
cilitators are learning what methods seem
to work best and what kinds of problems
arise in more than one community. Hence,
they can be better prepared when those is-
sues arise in the future. Discussions at the
local level also serve as training programs
for the participants. After participating in
several meetings, a person can move up to
leading a small group discussion and later a
plenary session. Training sessions for group
leaders are also conducted in addition to the
planning and organizing meetings. With ad-
ditional experience, participants are able to
lead training programs and later suggest dif-
ferent methods and training programs.

«23» Many people in management
do not think of management methods as
the result of research. The methods are just
“how we do things” It is a mistake to think
that only academics do research. Process
improvement methods constitute a kind of
research as well (Umpleby 2002). They are
also a way of designing and redesigning an
organization.

«24» I think of second-order cyber-
netics not so much as a way of interacting
with clients or of developing methods for
facilitating group discussions but rather as
an argument for why working with people
in groups on problems of interest to them is
a legitimate form of scientific research (§16).
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The purpose of science must not only be to
publish research results in journals but also
to help people achieve their goals by work-
ing in harmony with their colleagues and
neighbors.

«25» Developing management meth-
ods (i.e., procedures used in organizations)
is often considered to be different from
management research, which is thought to
involve analyzing data (§17). But individuals
and organizations are purposeful systems.
Cybernetics is a science of purposeful sys-
tems. Developing methods that improve the
performance of individuals or organizations
is definitely a form of scientific research that
should be guided by second order cybernet-
ics. As Flanagan’s Figure 1, citing Warfield,
illustrates, it is empirical and guided by
theory.

«26» Grandon Gill places my article in
the context of two approaches to business
research: the case method and classical so-
cial science research. He notes that my argu-
ments would support the legitimacy and ap-
propriateness of the case approach relative
to social science research (§$2f).

«27» I like this framing of the issues.
However, I believe there is a third approach.
Service-learning has been increasing steadi-
ly as a teaching method in recent decades
(Umpleby 2011). In service-learning, stu-
dents work with clients on current prob-
lems, rather than examples from a textbook.
I have my students do service-learning
projects with organizations - a business, a
government agency, or a non-governmental
organization. I describe the projects as the
laboratory part of the course, see http://
www.gwu.edu/~rpsol/service-learning. In
their project reports, students are expected
to describe their activities using as many
concepts from the course as possible. In
this way, the concepts in the course are con-
nected to their personal experiences and
observations.

«28» The theory that underlies a cy-
bernetics approach to research is that both
individuals and organizations are purpose-
ful systems. The goals of such systems, and
how the goals change, is an essential part of
understanding and modifying them. Note
that the classical approach to science places
the observer outside the system being stud-
ied. Although this assumption has worked
well in the natural sciences, carrying it over
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to management research conflicts with the
phenomenon being studied. Managers are
members of the organizations they manage
and how the two interact is the subject being
investigated. Gill notes that not only manag-
ers but also the writer of a discussion case
study interact frequently with the manager
and organization and generally adopt the
point of view of the decision-maker (§9).
«29» Gill wisely and accurately notes
that greater involvement by researchers in
the organizations they study will require
new skills in working within very different
cultures (§18). And he expresses his hope
that the new emphasis on measuring the im-
pact of research will lead to rethinking our
attitudes on what makes for good research

(519).

Conclusion

« 30 » The field of cybernetics, by creat-
ing a general theory of communication and
control, is a major contribution to contem-
porary science. It provides a common foun-
dation for the biological and social sciences
by pointing out the similarity of circular
causal and feedback processes. Reflexive
processes, where elements of a social system
both observe and participate, have been an
important recent addition (Lefebvre 1982,
2006; Soros 1987, 2014). Second-order cy-
bernetics, since the term was introduced
in the mid 1970s, has enabled cybernetics
to continue to make noteworthy contribu-
tions. Work on second-order cybernetics in
the past 40 years has led those in the field to
believe that it enables a reconceptualization
of the scientific enterprise, one that will ac-
celerate the contributions that scientists can
make to improving our ability to cope with
current and future events.

«31» There are many challenges to
guide future research. But the primary chal-
lenge seems to be explaining cybernetics
and second-order cybernetics to the scien-
tific community and to university faculty
and administrators. The difficulty of this
task provides evidence that cybernetics is a
different kind of academic field.
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