














Using Double Helix Relationships

ally based rationality exhibited by people in their everyday action.
Dunne states that his critical analysis of forms of rationality applies not
only to pedagogy but to other fields too. He mentions political activity,
organizational and management practices, psychotherapy, and commu-
nity development (p. 8). All these fields involve people informing
themselves and others. The rationality of instrumental reason corre-
sponds to the view on rationality within LE traditions. (The supple-
mentary form of rationality offered by Dunne corresponds to the view
on rationality within HD traditions.)

Language use and calculi

Both in creating and in using informing systems we, as human beings,
predominandy use language. There are significant difficulties in analyz-
ing and changing habits of language use. From childhood we have be-
come socialized to communicate by talking and writing. Can there pos-
sibly exist any difficulties in this? A metaphor might help to highlight
the problems of analyzing, understanding, and changing habits of lin-
guistic communication. As Figure 3indicates we live and interactin
language like fish live and interact in water. Similady as fish live in water
we live in languaging. (The Glossary at the end of this monograph gives
an explanation of this term borrowed from Maturana, 1988.)

Figure 3. Man in Languaging like fish in water?

In his conversation with Gadamer, Dunne (1993) writes about language
and language use in practical situations. Computerized parts of inform-
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ing systems notonly transmitlinguistic and other symbolic expressions
over space and time; they also transform some expressions into new

ones. For example, they can be programmed to follow ordinary or ma-
trix algebra. They can also be programmed to draw logical conclusions,

generally according to first order predicate logic. This, too,is a form of
calculus.

However, to petform calculation as computers do, entirely based on
syntactic form, puts severe restrictions on the language used. The phi-
losopher Wittgenstein reflected deeply over different language forms.
In Wittgenstein (1974, originally published 1921) the author devised a
language suitable for deductions by logical calculation. This becomes
clear when Wittgenstein (1974) in his statement 3.33 writes:

In logical syntax the meaning of a sign should never play aréle.
It must be possible to establish logical syntax without menton-
ing the meaning of a sign: only the description of expressions
may be presupposed.

Here the description of an expression tefers to the desctiption of its
form. By "logical syntax" Wittgenstein refers to rules of transformation
of a calculus. In his later writings, for instance, in Wittgenstein (1958,
1963), he stresses that language as used in everyday life does not re-
semble such a calculus:

.. For remember that we in general don't use language accord-
ing to strict rules — ithasn't been taughtus by means of strict
rules, either. We, in our discussions on the other hand, con-
stantly compate language with a calculus proceeding according
to strictrules.

This is a very one-sided way of looking atlanguage. In practice
we very rarely use language as such acalculus. For notonly do
we not think of the rules of usage — of definitions, etc. —
while using language, but when we are asked to give such rules,
in most cases we aren't able to do so. We are unable clearly to
circumscribe the concepts we use; notbecause we don't know
their real definition, but because there is no real 'definition' to
them. To suppose there mustbe would be like supposing that
whenever children play with aball they play a game according
to strictrules. (Wittgenstein, 1958, p. 25)
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This quotation illuminates, mutatis mutandis, why workers encounter
difficulties explaining everything they need to know in order to perform
a task. This depends on the specific circumstances in particular work
situations. Still, system analysts generally ask workers to describe their
work precisely as part of requirements engineering.

As a metaphor for language use in practical life Wittgenstein (1963)
introduces what he calls "language games". By means of these he puts
language use into the stream of everyday life situations. Here I will take
advantage of the way in which Blair (2006) explains Wittgenstein's
metaphor of language games:

The langnagegameis one of the most important components of
Wittgenstein's philosophy of language. Wittgenstein tesists, as
we might expect, giving a rigorous definition of it, but that
does notmean that it is not a rigorous notion. As usual, we
must see its figor in the examples Wittgenstein gives us. The
problem that Wittgenstein faced was how to reconcile the need
in language for a predictable structure that determines how
words in language go together, with the simultaneous need for
flexibility in usage. Further, the structure must be dynamic: it
mustbe able to account for regularities in language that extend
over time (such as holding a discussion). Structure in language
is necessary so that we can speak in predictable ways and be
understood, but flexibility is necessary, too,in order to permit
new or creative uses of language — something important when
we face new or different situations, or have to desctibe some-
thing we don'tunderstand well. These situations do not have
to be estirely new,butmerely new to the speaker. The notion of
a language-game provides both the predictable structure in lan-
guage as well the flexibility that allows us to talk about new or
unusual situations. Consider the game of baseball, for example:
there are rules, that can be codified and written down, but
within these rules there is enormous latitude for innovative

play... (p. 80)
Blair (2006) then goes on to make a list of the important aspects for

language games. He adds that this listis not meant to be regarded as
exhaustive or final. Nor is it necessary that all games exhibit all these

aspects. A brief presentation of the list follows:
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1. A predictable structure. Usually codified as a set of rules and may
be wiitten down in some sports, like baseball or football, or
may be proposed informally by casual players of a game, such
as two children playing catch. ...

2. A point or a goat This provides a focus for the intentions of the
"players", although not all games, as Wittgenstein rightly points
out, have a goal ...

3. Flexibility of performance: There is a wide latitude in terms of what
kind of performance is permitted within the boundaries of the
game's structure. ...

4. The need for training and practice: In order to "play" the game, one
needs to be taught how to play. Some of this teaching may take
the form of explanation, butmostof it takes the form of being
coached — trying to play the game and have a coach offer sug-
gestions. ...

5. Performance is not necessarily accompanied by conscious mental processes:
Many highly skilled athletes claim that they have litle con-
scious thought duting their petformance. ...

6. The ability to formulate families of games — to derive new games out of
old ones: Many games grow out of existing games and derive

their rules and intent from previous games. One needs only to
think of American baseball and its antecedent game of English
cricket. ...

7. Garmes can rely on other games for their codification. ...

8. Games are imbedded in, and influenced by the larger context of buman ac
tivities. This provides a way of instilling extraordinary complex-
ity into a game without having to codify all of the complexity ...

9. Games belp individuals build and refine their social andinterpersonal
skills, such as, the ability to follow rules reliably, the ability to
make and interpret rules, the ability to coordinate one's actions
with others, etc.

10. Games take place over time, ... (pp. 80-84)

T have incduded this lengthy excetpt from Blair (2006) for two put-
poses. It sheds lightupon Wittgenstein's conceptof language games'. It
also suggests a potentially useful similar concept of 'work-taskgames'.
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Workers have difficulties in describing their work tasks precisely to de-
signers of computer support. Moreover, they need to learn and acquire
skills in the modified work-task-game to play, once some new com-
puter support has become implemented. It falls outside the scope of
this paper to develop this suggestion further. Nevertheless Wittgenstein
offers developers some alternative ways to investigate work tasks.

Informing systems

Generalized informing systems. In the introduction I generalized the
concepts of 'informing science' and 'informing systems'. In the mean
time I have introduced Bateson's generalized conceptof mind. As one
of his criteria for minds he mentions circular (or more complex) chains
of determination. These I call "closed cause-effect chains". Bateson also
argued that to understand processes of learning it would help to look
for such chains. To learn means © know more, individually or collec-
tively. To inform oneself or othersimplies an intention to make people
more knowledgeable. By her autonomy of interpretation an orientee
has to safeguard herself against notwell supported messages and misin-
formation. Informing will be better understood if studied as compiising
circular and more complex closed chains of determination. I put this
forward as a conjecture of my own.

On this conjectute I based my way to delimit informing systems to in-
clude parts of closed cause-effect chains that are not confined to arti-
facts. In some subsystems of informing systems, however, closed
cause-effect chains are confined to artifacts, for instance, systems dedi-
cated to support artomatic control of machinery. Systems controlling
ignition in cars, or industrial robots, or executing programs of washing
machines offer examples of the latter kind of systems. (They might be
called "automatic control systems" rather than "information systems".)
Many more such systems, embedded to control functions of machinery,
will be designed over the years to come. For such systems to work re-
liably the interpretation of data has to follow formal rules based on
two-valued logic. The processes in what I have delimited as informing
systems operate at a logical level of adifferent type. Suffice it to indi-
cate that these processes must accommodate Hegelian didectics. In
other words such processes must be able to handle a thesis, its antithe-
sis, and the resolution of their appatent contradiction by an innovative
synthesis on a broader level of abstraction.
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In what follows I write about informing systems in the sense explicated.
Systems supporting automatic control of machinery should rather be
called "automatic control” or "data processing” systems. In the next
section I'will briefly sketch the history of the term "information sys-
tem" used so far. Informing systems including computers as parts will
form the main subject area for informing science. However, according
to my view, informing systems do not need to entail computers. Oth-
erwise, all comparisons with how people informed themselves and each
other before the event of digital computers would be excluded.

Describing informing systems. Next I will focus on two recurrent
sequences of processes which constitute creating and using informing
systems. As an area for academic studies information systems appeared
with the advent of computersin the middle of the 20th century. How
to define the term '"Information system" still seems open to debate.
Historically, when computers were offered to supportbusiness tasks,
vendors offered them as performing "electronic data processing”. After
a number of years vendors offered computers as capable of performing
"information processing". Lately computers have been offered as per-
forming "knowledge processing". During the last 60 years the amount
of data a computer can handle and the speed in handling them has in-
creased dramatically. This has certainly brought a great number of new
applications into the realm of digital) data processing. Has the success
of von Neumann computers warranted perceiving them as equivalent
to all kinds of human information or knowledge processing? (The ma-
jotity of computers in use today are built according to a von Neumann
architecture. For a brief explanation of a von Neumann computer, see
the Glossary at the end of this monograph.)

My answer to this question is: No! The reasons for this answer can be
briefly summarized. To petform processing acomputer needs a pro-
gram. A computer program directs a computer to operate strictly ac-
cording to the form of its input data or of some data in its data base. It
may also operate according to the form of data internally stored earlier
during operation of a program. Hnally, as a result of its operation it
presents some output data. Here Ilimit my discussion to cases in which
people have to interpret these data, i.e. in agreement with my delimita-
tion above of informing systems. Based on the outcomes or outputs
system users decide which action to take, if any. System analysts and
programmers have in designing a program assigned standard interpreta-
tions to different patterns of data. By these schematic interpretations
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they construct a schematic form of a 'language’. Such a conceptof lan-
guage' enables users of an application program to furnish inputdata
and to make sense of output data. This, however, is valid only in rela-
tion to some limited domain of application. To keep track of the events
in an inventoty of spare parts for a number of car models illustrates
one such domain of application. To keep inventory records for many
thousands of articles manually constitutes a task that demands work by
many people. No doubta computer program can support this kind of
task.

However, the expressiveness of schematized 'languages', which acom-
puter can process according to their form, is very limited compared to
that of natura languages. The reason is that contexts given in standard
intetpretations of programs are vety limited. The ways in which situ-
ational contexts offer cues to interpretation in human communication
are more complex and dynamic. A deeper analysis of the limits of
schematic languages, basic to computer programs, can be found in
Whitaker (1992, pp. 42-50). The schematisms used, moreover, exclu-
sively build on set-theoretically based categories.

These exclude all types of Lakoff's (1987) prototype categoties. This,
hopefully, indicates that output from computer processing may better
be looked upon as data in need of human interpretation before being
acted upon. Such a view helpsin assessinginformation system per-
formance with a critical attitude in light of the live situation of applica-
ton.

Lately the field of information systems has broadened to subsume also
journalism and education. Hence it seems appropriate to talk about
informing systems rather than information systems. This amplifies the
need to distinguish informing systems in the sense explicated above.
Such a shiftin terminology offers four advantages. First, it characterizes
the informing system as something people create to inform themselves
and others. Second, people have done so for thousands of years. This
opens a way for historical comparisons and a consideration of the role
that social and cultural context plays here. Third, it also allows for peo-
ple interpreting data they gather or receive before reotienting themselves.
However, the odientee's reorientation might differ from the one the
orienter intended to achieve. Fourth, changing informing systems today
will generally entail taking advantage of new affordances offered by
communication and computer technologies. The term "information
system", coined in parallel with computers, plays down the role of peo-
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ple involved in their use. IS experts, as designers, and company experts
consulted during requirements specification become the people who
count, relative to those people who will actually use the resultant com-
puter support. The term "informing systems" opens up apossibility for
studying people who use them at least as much as those involved in
their design. Moreover,in their work and life situations people should
be studied as professionals in their own work and life.

This brings me to how people become involved in the recurrent proc-
esses of use and redesign of informing systems.

Recurrent processes of informing systems use and redesign. In
Figure 4 I present, in a simplified way, some recurrent processes in in-
forming systems use and redesign. In it I distinguish two different flows
of human communication. The outet flows I have called "Face-to-face
and other communication not manipulated by computers". The inner
flows I have called: "Computer manipulated communication". The
words "outer" and "inner" T use only to refer to them in Figure 4. An
important difference exists between these two flows of communication.
The expressiveness of what can be mediated by the outer flowsis an
order of magnitude larger than what can be mediated by the inner
flows. This is particularly true when it comes to flows that are manipu-
lated by computers to reach conclusions by applying two-valued logic.
In the outer flows the often perceived gap between intellectual
thoughts and emotions can be bridged. Artists and poets are those
people who often best bridge this gap (See Bateson, 1972, pp. 448-465).

Figure 4intends to underline the fundamental non-separability of for-
mal, in the sense of based on explicit rules, and non-formal communi-
cation, guided by evolving Wittgensteinian language games. Both in
specifying rules for formal communication and in learning how to in-
terpret and actupon messages from formal systems non-formal com-
munication will always be needed.

Hence, studies of informing systems cannotentirely ignore non-formal
communication. This highlights one reason to approach the field of
informing scence as a transdisciplinary one.

Human communication I interpretin a very broad sense. Following
Watzlawick, Beavin, and Jackson (1967) I take it that people communi-
cate by all kinds of behavior. In a section on "The Impossibility of Not
Communicating” they write:
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Figure 4. Recurrent processes of informing systems
use and design

First of all, there is aproperty of behavior that could hardly be
mote basic and is, therefore, often ovetlooked: behavior has no
opposite. In other words, there is no such thing as nonbehav-
ior or, to putit even more simply: one cannot #of behave.
Now, if itis accepted that all behavior in an interactional situa-
tion has message value, i.e., is communication, it follows that
no matter how one may try, one cannot 7ot communicate. Ac-
tivity or inactivity, words or silence all have message value: they
influence others, and these others, in tum, cannot #of respond
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to these communications and are thus themselves communi-

cating. ... (pp. 48-49)

Moreover, according to Watzlawick, Beavin, and Jackson (1967) there
exists both a content and a relationship level of communication:

.. in the foregoing it was suggested that any communication
implies a commitment and thereby defines the relationship.
This is another way of saying that a communication not only
conveys information, but that at the same time it imposes be-
havior. Following Bateson ... these two operations have come
to be known as the "report" and the "command" aspects, re-
spectively, of any communication. ...

The report aspect of amessage conveys information and is,
therefore, synonymous in human communication with the con-
tent of the message. It may be about anything that is communi-
cable regardless of whether the particular information is true or
false, valid, invalid or undecidable. The command aspect on
the other hand, refers to what sort of a message it is to be
taken as, and, therefore, ultimately to the relationship between
the communicants. ... (pp. 51-52)

As indicated at the top of Figure 4 there exist many situations in which
people interact. This goes for work situations as well as for situations in
everyday life. In all of these, people inform themselves or become in-
formed by others by data from a number of informing systems. Data
from different sources sometimes suggest choosing (and enacting) dif-
ferentways of action. In such cases experience of the extent to which a
data source has proved reliable eadier comes into play.

Some data come from the execution of idealized, formal models on
computers. A new source of such data firsthas to eam trust by show-
ingits reliability. Formal models executed on computers have become
mote complex. This generally makes itdifficult to understand such
models and to evaluate the data they furnish. So far requirements engj-
neering has loomed large in research and education with its focus on
computerized parts of informing systems. However, idealized, formal
models never could or should cover all simations workers meet. Hence,
the workers and their managers need t understand the limits of appli-
cability of the computerized models. This goes far beyond the introduc-
tion, training, and on line help now given when introducing a new
computer application.
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Computer models only offer sensible advice for a partof the class of
situations they have been designed to cover. Moreover, the scope of
their successful application diminishes with ime. The answer to this
generally is that new, more advanced models will be developed. How-
ever, first-person actors still have to handle all situations occurring in
the mean time. Given a fair amountof autonomy and license to use it,
they can effectively handle situations outside the scope of the current
computer model. This, however, also presumes that they recognize,
within their frame of reference, the strengths and limitations of the
model.

Recall the discussion above about the limitations of the schematized
languages' intended to explain models embedded in computer pro-
grams. Recall also the rather common, but mistaken, belief that com-
puters handle information and knowledge the way people do. A com-
puter program cannot go outside of the restrictions and values embed-
ded in it. Generally computerized models evaluate situations only along
one value scale. Often this is a money scale according to prices esti-
mated as valid in some limited time period. People, however, scem ca-
pable of shifting between different mental models depending upon how
a situation develops. Admittedly, some mental models might be out-
dated and some simply wrong. The fact that people make mistakes is
often taken as a strong reason to let acomputer choose the 7ght dedi-
sion. Such aconclusion misses an important point. It is not possible to
predict the right decision for all possible sitnations including how to
evaluate them and the outcome of a decision. Moreover, the mote
types of situations a program has to handle the more complex itbe-
comes.

A majortity of casesa computer may decide automatically based on a set
of rules and values specified in advance. These, the workers responsible
for handling the cases can devote a small amount of their time and ef-
fort to monitor. A minority of cases, selected according t criteria given
by the workers, could be brought to the workers' attention and handled
by them. These criteria of selection the workers should be enabled to
adjust. In a sense these cases could be called exceptional cases. How to
handle them is part of the policy of the enterprise. Hence both the
workers and their managers can be involved in handling them. More-
over, they are particularly sensitive to the situation in which they occur.
Interactive programs have been technically feasible for quite some time.
Program designers might now relax the traditional ideaof trying to ap-
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proach 100 % automation of cases turning up during requirements en-
gineeting. Instead they could focus on a flexible interaction between
simple, understandable programs and the workers using them t© handle
their tasks.

The model or setof models a program implements and its variety re-
mains until the program is redesigned. The variety of concrete situa-
tions to be handled according to what the computer model suggests
increases with time. The additional vatriety in actions to handle them
adequately has to be generated by human actors. They may learn this
the hard way by trial and error. If these actors understood the models
embedded in programs and their limitations they would be able to de-
cide mote confidently when and how to use their full action repertoire.
At least that is a conjecture of mine. To achieve this, the models em-
bedded in the programs should be made visible (with respect to pres-
ence and coverage) and transparent (with respect to structure and im-
plications).

To this end it has to be made dlear which action alternatives amodel
generates and how it evaluates them. Moreover, it has to be stressed
that an embedded model cannot generate other types of action al-
ternatives or evaluate them in other ways. In order to bring this
home itwill help to lookupon what computers do as data processing.
As mentioned earlier, data processing differs from information or
knowledge processing, whatever these terms might refer to. Computer
program embedded models have to be made transparentby explaining
them in the language of their users. Such explanations offer what I will
call model transparency.

At least for some computer programs producing and making such ex-
planations assessable should be part of program design. Many programs
in which data output guides human action belong to this category. To
produce these explanations during program design 1 will call mwodel trans-
parency engineering. Today use cases, in some form, are collected during
requirements engineering. These form a basis upon which models are
constructed. They become embedded in programs in the form of mod-
els. The majority of those who will be supported by a computer pro-
gram do not know anything about these use cases. To present them and
the fact that the computer will treat all cases as one of these types
is part of model transparency engineering. How to do this and what
more may be needed lies outside the scope of this paper.
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Some aspects of the model transparency problem I have found dis-
cussed in Dinka (2006, chapters 7 and 8). Dinka studied a 3D visualiza-
tion tool offered in a program intended to support Gamma knife brain
surgery. He found that the professionals planning the surgery did not
use the 3D visualization. They relied instead on sets of 2D magnetic
resonance images. Briefly,it was found that the designers had built a
3D functionality which was notimportant to the professional users.
The functionality did not fit the professional experience of neurosur-
geons and physicists involved in the planning. Above, a distinction
made by Dunne (1993) between first-person and third-person perspec-
tives was mentioned. Dinka's study illustrates the tisks of designing
from a designer's perspective and not from that of a professional user.
There also mightexistlessons to be leamed from simulation programs
for training pilots, surgeons, and business managers.

So far I have only mentioned that people interact with computers as
one way of informing themselves or others. However, they also furnish
alot of data that gets processed by computers. If no computer applica-
tion returns support valuable to these people the situation entails a tisk
of low data quality.

Figure 4 also indicates how societies, cultures and un-computerized
parts of informing systems reproduce or change. Within societies and
cultures there exist anumber of sub-communities. To simplify Figure 4
IThave not explicilly indicated this. These processes differ from the
large partof interactions in everyday life. Most everyday interactions
people perform to achieve some kind of intended goals, or at least
something we can interpret as a goal. By the very way in which they do
this they mostly reproduce existing societies, cultures, and informing
systems. Most people will rarely — if ever - notice effects of their day-
to-day interactions in stabilizing or preserving the stamus guo. In stabiliz-
ing societies, cultures, etc. both non-computer manipulated and com-
puter manipulated communication play a role. In the course of chang-
ing societies, cultures, etc. face-to-face and other informal forms of
communication play the by far dominantrole. Among these informal
ways of communication I incdude use of cell phones, bulletin board
systems, and blogs. As I see it, these do notrepresentidealized, formal
models executed on acomputer.

To summarize, Figure 4illustrates the following points. Many inform-
ing systems today involve some computer supported data processing.
However, a responsible human actor using such a system always needs
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access to other channels of communication too. Two suggestions can
emerge. (1) Be selective in choosing which use cases, turning up during
requirements engineering, to implementin a particular application pro-
gram. Resist the professional temptation to cover all. Unforeseen cases
may always be expected to tum up soon. (2) Two computerized models
implementing different value criteriamight inform a human actor bet-
ter than one. This means studies of use could profit from focusing on
more than computerized parts of informing systems alone. Studies of
what workers or other people using computer applications actually do
will reveal such additional aspects of the use context. Researchers from
disciplines other than information and computer science will probably
help us understand this more easily. The figure also indicated the need
to focus on a new area to support effective use: wode/ transparency eng-
neering.

Conclusions

Informing science studies need to draw on traditions of inquiry from
several meta-scientific schools. In reporting studies and findings au-
thors should always make explicitwhose intetests have guided the in-
quiry. Moreover, they also should make known to what extent the in-
terests of other stakeholders involved have been used as restrictions.
Methods of investigation should be used in ways which support the
research guiding interest. If used according to a specifiable research
guiding interest, it does not matter within which tradition they were
firstdeveloped.

Researchers and practitioners in informing science have very different
backgrounds, training, and experience. This creates a problem of com-
munication in collaboration with colleagues from other disciplines. Fa-
miliarity with metascience could help in this communication by furnish-
ing all participants a kind of meta-language in which to discuss across
disdplinary borders.

The generic metaphor of a double helix can be used t© highlight impor-
tant distinctions. In this paper it has illustrated the distinction between
describing and reflecting and living in a complex here and now. A few
more distinctions, which could be highlighted by a double helix meta-
phor, have been indicated.

Both informal and formal channels of communication are needed for
people to inform themselves and others. These should be perceived as
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supplementing each other. By most everyday communication people
reproduce the societies and cultures in which they live, generally with-
out being aware of this. In stabilizing societies, cultures, etc. both non-
computer manipulated and computer manipulated communication play
a role, whereas face-to-face and other informal forms of communica-
tion play the dominantrole in changing societies, cultures, etc.

Finally, discussions of how to improve computerized parts of inform-
ing systems have to date focused on how to improve requirements en-
gineering. The use of these parts of informing systemsin the future
could more effectively support clientele by developing and implement-
ing methods for model transparency engineering.
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