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approach does not see the significance of the causal
understanding of the world in the right way.

Secondly, this paper has a different view with regard to
the ontological status of actions and events from the
manipulationism approach. In the manipulation approach,
the status of action is ontologically different from the
status of events. But such a treatment is inappropriate.
As long as actions are deemed to be causes and effects in
our daily life, it must be the case that actions are also kind
of events.

PHILOSOPHICAL IMPLICATIONS

The analysis of Prevention contributes to make explicit
an ontological status of action and cognitive aspects of
rational action. We understand states of the world by
causal reasoning, but often, as in a case of Prevention, on
the basis of the understanding we reason what we should
do and perform some actions motivated by the reasoning.
This observation has two implications with regard to the
relationship between action and cognition, which can be
reflected in the explanation schema relying on
counterfactuals. In this section, philosophical
implications of this paper’s analysis are explored.

Causal Theory of Action

First, with regard to action theory, this paper’s analysis
supports the causal theory of action'' . It can be
acknowledged that an agent’s course of action will be
settled to some extent on account of his causal
understanding of the world, but this does not mean that
such an understanding in itself functions as a cause of an
action in a straightforward way. A causal understanding
of the world contributes to form belief and desire, and it
is those mental states which constitute a reason for an
action. That is, on the basis of a causal understanding of
the world, an agent recognize that a certain event is likely
to occur, and forms a belief that the likely-occurring
event does not occur by bringing about some event, and
at the same time forms a desire that the anticipated likely-
occurring event does not occur. It is these mental states
which motivate an action. To put the matter with Case 1,
on the basis of a causal understanding of the world, an
agent recognize that he will get wet because of the
raining, and forms a belief that he will not get wet by
using an umbrella, and at the same time forms a desire
that he will not get wet. That is why, he uses an umbrella.
An important thing here is that those mental states are
both of reason and cause of an action. Two important
points are explained below.

One of those two points is that the mental process
constituted of belief and desire plays essential role to
distinguish prevention from an accidental hindrance. An
action cannot be classified as prevention without those
mental states at issue. (For example, compare the Case 1

"'T use “belief” and “desire” for the explanation of action.
This is because I suppose that folk psychology is
basically right theoretical framework.
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with a case in which an agent happens not to get wet
because of walking in the arcade sidewalk by chance.)
This suggests that actions are not mere physical
movements but processes leading from mental states to
bodily movements. Besides, as long as actions are
regarded as events which occur in space and time, actions
should occur on account of a causal influence of some
spatiotemporal events. Thus, making sense of speaking
of Prevention Case, mental states should work to cause
bodily movements in a way to individuate the causal
process leading from mental states to bodily movements
as a whole to be action. In face of the analysis of the
Prevention Case, the ontology of action is urged to be
reconsidered.

Another point is that the relationship between action
and causal relation is apprehended by the concept of
possibility in that the analysis of the Prevention Case
relies on counterfactuals in a decisive way. In addition to
the advantage that relationship between our action and
states of the world can be dealt with in a unified way by
analyzing the causal relation in terms of counterfactuals
as well, it is turned out that counterfactual understanding
of the world plays an important role for the formation of
belief and desire. In performing prevention, an agent
recognizes a transition of the world in a causal way,
forms the belief that the causal relation does not hold by
executing a certain action, and at the same time desires
that the causal relation at issue does not hold. To put the
matter in another way, in the Prevention Case we reason
what action we should take on the basis of the causal
understanding of the world and counterfactual
understanding about causal transition of the world. The
belief that the causal relation at issue does not hold by
bringing about some event cannot be formed if the
concept of possibility is not involved in the understanding.
Prevention cannot be performed without these cognitive
elements'?.

Cognitive Aspects of Agency

Second, this paper’s analysis of the Prevention Case
suggests that an agent should recognize about himself
properly in performing an action. Even if an agent
recognizes that some factor is effective in preventing the
occurrence of some event, he may make a deliberate
decision not to perform the action. This means that the
examination of the Prevention Case highlights the fact
that an action must generally accompany with the self-
recognition of the agent. Typical matters to be
deliberated are as follows.

whether it is beneficial for him to execute the
prevention, or not

Even if an agent recognizes that he will not get wet by
using an umbrella, he may not use it because he feels like

"2 The explanation schema [Prevention] applies to the
actual situation in which prevention is performed.
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walking in the rain. In this case, he knows the method to
prevent some event occurring (i.e., getting wet) but does
not perform prevention (i.e., using an umbrella) because
he desires that the event at issue does occur. This shows
that agents (not necessarily in an explicit way) recognize
their own desire in performing an action.

whether he is the appropriate person who should
execute the prevention in light of some conventions
such as obligation, or not

Even if an agent recognizes that setting a sprinkler
prevent the spreading of fire in case of emergency, he
himself does not necessarily set a sprinkler because he
does not have any right to manage the building. Instead
he may appeal the need to set a sprinkler to a suitable
person, but this also suggests that the recognition about
his own social position plays an essential role in
performing an action.

whether he has the ability to execute the prevention
at all, or not

Even if an agent recognizes that setting a sprinkler
prevent the spreading of fire in case of emergency and he
has the right to manage the building, he himself does not
necessarily set a sprinkler because he does not have a
suitable skill to set a sprinkler. Instead he may request an
engineer to set a sprinkler. This suggests that the
recognition about his ability plays an essential role in
performing an action.

The analysis of the Prevention Case makes explicit that
an agent’s recognition about himself is important in
making action plan. In other words, causal understanding
of the world alone is not enough to perform action, and
what action should be performed can be reconsidered
depending on the agent’s self-recognition. And this
aspect of action is highlighted especially in the
Prevention Case because agents attempts to change causal
transition of the world. It has been almost overlooked
that self-recognition plays an important role in
performing action. But, as the Prevention Case typically
shows, an agent should recognize how he can be related
to the world in order to alter the causal transition of the
world. Besides, an agent makes judgments on those
matters with the cognition that his own action decides
what possible situations become possible. This
relationship can be dealt with in terms of counterfactuals.

CONCLUSION

Causal reasoning pertains to action because it can
constitute part of reasons for action, and the Prevention
Case is worthwhile to be examined in virtue of
highlighting the relationship between them in a
distinctive way. This paper, by examining a formal
explanation schema on the basis of counterfactuals and
examining that schema with mainly focusing on the
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Prevention Case, contributes to make explicit action and
cognition. In aspect of action, it is confirmed that the
causal understanding of the world contributes to form
belief and desire which motivate to perform some action.
In aspect of cognition, it is highlighted that action must
accompany with agent’s self-recognition about himself.
Causal understanding of the world is required as a basis
of rational action, and Prevention makes explicit that
point.
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ABSTRACT

Development of critical thinking (CT) course material
with science, technology, and society (STS) is promising
and fruitful for both areas. STS expects CT to provide
logical framework for uniform analysis of cases. CT
merits organization of methodology of a practice of STS,
science communication (SC). On the other hand, CT
wants concrete, rea-world examples for lively
classrooms and theoretical development, which have been
accumulated in STS. In particular, it seems beneficial to
apply CT anadysis SC. However, such a pedagogical
integration of CT and STS requires revision of CT
contents to provide full device of logical analysis of STS
cases. This paper aims to outline requisites in designing
CT-STS materials for Japanese students in Japanese with
consideration of cultural characteristics.

Keywords
logic education, critical thinking, science communication,
STS.

CRITICAL T HINKING AND SCIENCE, T ECHNOLOGY,
AND SO CIETY, AND SCIENCE CO MMUNICATION IN
THE CURRENT SOCIETY

Glaser (1972, originally 1941) initiates Critical Thinking
(CT) in education in a democratic society to define CT as
(pp.5-6, 1972):

(1) An attitude of being disposed to consider in a
thoughtful way the problems and subjects that come
within the range of one's experiences,

(2) Knowledge of the methods of logica inquiry and
reasoning, and

(3) Some skill in applying those methods.

He finds motivation towards CT in education of good
citizens, who are "responsible, competent citizenship ...
to contribute to the preservation and progressive
development of our representative democracy” (p.5) in
contrast with good neighbors mgjority of whom can read
and write but "cannot evaluate critically what they read”
(ibid.). Educated people are not supposed to jump to
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conclusions which are not supported by evidence nor to
hold untrue concepts simply because they lack facts and
information (pp.8-9).

The current world, although it shares the motivation to
nurture good citizens in our democratic society with
Glaser's contemporaries, demands more on CT to educate
people to think criticaly on issues of Science,
Technology, and Society (STS). Every member of highly-
technological society in an information age must be
equipped with competencies to survive against real-world
problems which inevitably involve consequences and
results of scientific research and technological
development as well as socia structure. Weinberg (1972)
pointed out existence and emerging importance of "trans-
scientific" problems, which science and technology raise
but they by themselves are not able to solve without
involvement of to the society. Effective and productive
communication among scientists and the public is a
prerequisite of further research and development of
technology with harmony with society.

In demands from trans-scientific problems, Science
communication (SC) is an indispensable component of
STSresearch and practice. SC isa practical application of
STS. It ams to enhance public awareness and
understanding of science. Participants of SC should be
able to effectively locate STS problems with adequate
description of scientific backgrounds. Such practice
includes interdisciplinary discussion among scientists and
intercultural communication toward public awareness and
understanding of science.

A typical criticism to a form of SC is called “deficit
model” of SC. Such a form of SC presupposes that (1)
conflicts on problems involving science and technology
stem from lack of knowledge of the topic, on the side of
lay people; and (2) we can solve the conflicts by
supplementing lacking scientific knowledge to them. In
other words, a deficit model of SC presupposes
paternalism of professiona scientists on scientific and
technological problems.

Nevertheless, both (1) and (2) do not hold in most of the
real-world problems. There are other causes of such
conflicts than lack of scientific knowledge. Each group
may have its own problem setting and an evaluation
system on the same topic. Differences among those
settings and evauation systems may cause serious
conflicts and obstacles in acts of communication.
Conflicts among incompatible problem settings may not
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be solved by supplement of scientific knowledge. Rather,
fine tunings among those problem settings can be a way
to find a common ground among the stakeholders.
Emotional statements may cause to reject communication
itself. Transmission of scientific knowledge again has no
way to solve such situations.

A concrete example where the deficit model of SC failed
in Japan is the case of genetically modified organisms
(GMO). The GMO researchers are so far unsuccessful in
obtaining the consensus of general public on the
acceptance of GMO. The reason (at least one of the
reasons) seems to be that the researchers chose a wrong
mode of communication; they tried to make people
understand the safety and usefulness of GMO while what
they had to do was to listen to lay people's concerns and
to answer them (the difference in perception on this
matter is documented in Kobayashi 2004, chs. 4&5).

In fact, transmission of scientific knowledge by itself
does not help audience to think criticaly and act
rationaly. Many failures have been reported in SC
practices of the deficit model. There is also an evidence
from classroom athough it predates a criticism of deficit
model of SC. Glaser (p.48, 1972) cites Zapf's report that
regular general science work seemed to have no effect in
reducing superstitious beliefs, the mean number of
superstitions held by pupils having had five semesters of
general science being 9.64, while those who have had
only one semester averaged 9.58. Glaser also refers to
many results on educational effects of science courses to
"the content alone of any subject is not likely to give
general training to the mind, and is not likely to develop a
generalized ability to think critically. (p.69, ibid.)" He
concludes to emphasize importance of CT training.

Importance of two-way communication is emphasized in
SC to overcome disadvantages of the deficit model of SC.
Under the communication model of SC, the goal of the
SC is shifted from making laypeople understand scientific
knowledge to establishing mutual understanding. The
communication model of SC requires those in a SC
setting to listen to the other participants to adjust contents
and presentations of the topic to be discussed. Each
participant has her or his own interests and previously
existing beliefs and knowledge on the topic; professionals
may not foresee all the possible questions and interests of
participants. In an ideal communication, interests of every
stakeholder are explicitly stated to be reflected in further
discussion, while only partial, or a very small amount of,
exposition of profiles of participants may well be
expected in the real-world setting. SC in the
communication model is thus an instance of intercultural
communication in the wider sense. communication
among groups with different sets of beliefs and values.

In short, CT and STS share a purpose to enhance literacy
and decision making skills in highly-technological
society in an information age, although they take different
approaches and emphasis. Both focus on skills to avoid
misleading reasoning and encourage  effective

communication on knowledge to contribute to our society.

74

Our hypothesis is that CT training enhances skills for
effective SC in spite of existing differences of directions
and emphases; SC practices ook for methodological tools
of analyzing, on the other hand, effective communication
on scientific and technological issues among various
audience groups.

It thus seems natural to expect research collaboration and
pedagogical integration between CT and STS. It seems
promising and fruitful for both CT and STS to
collaboratively develop course materials which focus on
science communication with logica emphasis. CT
approach could provide logical analysis of an efficient
science communication (SC) between professionals and
non-professionals as a main subject of theoretical and
practical investigationsin STS.

Here is a dlogan: "Critica thinking without science
communication is empty; science communication without
critical thinking is blind."

CURRENT O UTLOOK: DI SCREPANCY B ETWEEN
CRITICAL T HINKING AND SCIENCE, T ECHNOLOGY,
AND SOCIETY

Little communication has been made between those areas
in at least pedagogy, however. Moreover, there have been
few concrete suggestions of topics to be covered, while
Petress (2004) criticizes the current coverage of CT and
shows frustration against lack of concrete proposals
toward adjustment of CT: "While Paul and Elder
repeatedly emphasize asking quality questions, they fail
to specify what kind of questions to raise.” Few in CT
community feel satisfied in the current CT. Now we need
to give a concise guideline for practically effective and
logical communication from CT side.

This section aims to analyze the discrepancy between CT
and SC to find away to integrate them.

Factors of discrepancy: the first approximation

There are at |east six reasons for discrepancy between CT
and SC. First, as most CT textbooks suggest, CT mainly
covers deductive reasoning on qualitative issues, while
most areas of science and technology use inductive
reasoning and quantitative treatments including
probabilities. Risk communication, which will be one of
the main topicsin CT-STS, demands careful reasoning of
probabilities and estimated social and personal damages.
Both of which are not dealt as the main topics in the
current CT. Additional topics and material, such as
Bayesian network, are needed for CT to dea with STS
Cases.

Second, logical analysis of STS case studies asks CT for
deontic reasoning or reasoning which involves ethical
evauation, while the traditional CT often covers practical
syllogisms and instructions to distinguish factua
propositions and moral statements. It seems natural that
CT adopted the distinction from philosophical tradition
on moral reasoning. It is interesting, however, why CT
has not considered deontic logic and other intensional
reasoning as its components. Such intensional logic has
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developed since 1970s, which is the amost the same
period as the current mainstream of CT was established in
the United States. We may well introduce informal
logical analysis of deontic notions reflecting recent
results of formal deontic logic. One may excuse that
logical device to deal with intensiona logic are too
mathematical and abstract for those students in
classrooms of the introductory level of logic. We will
later illustrate an informal presentation of the notion of
possibilities to describe logical relationship among moral
notions.

Third, CT targets rules for effective discussion on
patterns of arguments and correct information operation.
On the other hand, SC, at least in its communication
model, involves not only logica aspects of
communication and knowledge transmission but also
psychological aspects. Emphasis is put on the latter. Can
then CT provide any theoretical framework for mutual
trust and alleviation of uneasiness against science and
technology? Moreover, while CT deals with patterns of
arguments, human errors in reasoning may go beyond
logical level and be strongly influenced by topics, as the
four card example suggests. Can CT cope with such non-
logical factors of human reasoning?

Fourth, reasoning treated in CT is supposed to context-
free and closed-world setting. On the other hand, legal
system, conventions, and common sense and other tacit
premises underlie arguments of SC in STS cases. Is it
always practically possible to make it explicit of those
implicit backgrounds? Isn't it rather the main task of STS
adopting the communication model to clarify the process
of elucidation? It seems that the communication model of
SC presupposes admission of "paraconsistency,” or
allowance of existence of seemingly incompatible
statements and threads of reasoning to them without
concluding absolute absurdity by considering relevance
of topics which appears in statements. Nevertheless, if
deontic reasoning can be adequately integrated in the
revised CT framework, a set of incomparable threads of
reasoning will be analyzed to be those with different sets
of tacit premises so that the problem will be how to cope
with integration of the incompatible premises, where
guantitative evaluation of risks should be introduced to
therevised CT at the same time.

Fifth, attitudes and approach toward evaluation toward
the real world decision differ in CT and STS. CT has its
paradigm of reasoning and information retrieving with
freedom from bias and one-sidedness of thought. STS
deals with case study and socia factors and it needs for
“the right decision” in each standpoint; need social horm
to evaluate arguments. SC as practice of STS, however,
emphasizes conflict resolution between incompatible
decisions of stakeholders in each case. The neutral
approach of CT on conflicting claims will make effective
SC training course for discussion facilitators.

Lastly, the current CT approach commits itself to a CT
counterpart of the deficit model of SC, which is
incompatible with the communication model of STSto be
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adopted in this project. Let us call such aform of CT "the
deficit model of CT." It may be described as:
disagreements stem from lack of the CT skills on the side
of ordinary people; thus, if they know CT principles and
samples of fallacies, they will be able to make correct
reasoning and disagreements disappear.

No wonder, CT community realizes the last point. Some
CT textbooks include a note for novice students to advice
not to accuse other people who commit themselves to
fallacies without strong arguments. It is insufficient. We
propose the “meta-CT” to be included in the revised CT
material. Each student is to learn to ask oneself whether
CT should be applied in a given situation. Such reflection
should be included in the revised CT even in the textbook
level.

In short: The current discrepancy between CT and SC
suggests that it is necessary to revise and organize
contents of CT to provide appropriate logical analysis
will cast alight against STS case studies. In arevised CT
to deal with SC, the following are to be redized: (1)
inductive and probabilistic reasoning are to be more
emphasized; (2) deontic reasoning should be reinforced;
(3) empirical results of psychological research should be
introduced as supports of the principles of traditional CT;
(4) the notion of context should be carefully discussed in
CT; (5) CT and STS seemingly have different attitudes on
commitment to a specific topic, athough SC in the
communication model may welcome a topic-neutral
approach of CT; (6) emphasis of transferring knowledge
in the deficit-model-like CT should be shifted to focusing
on building mutual trust and other real-world skills.

The last two points will be later discussed under the
notion of "meta-CT" since they deal with questions
whether CT can be appropriately applied.

We now step forward to a more detailed analysis toward
our proposal of a direction to revise CT with those
deficiencies.

Three-tiered model of argument skills

The notion of CT itself is needed to be clarified. We now
propose a three-tiered model of CT as a basis of the
revision of CT.

The first level is to successfully receive information as a
passive audience. It requires skills of anaysis and
evaluation of arguments. Let us tentatively call it CT-1.
In SC, its counterpart is audience skill to aware scientific
problems.

The second level, CT-2, lets students aim to impart
information effectively. Successful students should
understand the topics and problem settings, and be able to
estimate background knowledge of audience in one-way
communication to remove redundancy without lack of
information to be disseminated.

In the third level, CT-3, students are trained to effectively
exchange information in complicated settings. They are
expected to reconcile to find a common ground and a
point of compromise in two-way communication.
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Aspects of current CT can be placed in the three-tiered
model. Most coverage of current CT material can be
identified with CT-1, as some authors describe CT as
defense training against cheating and scam. CT-1 will
provide reasonable training of decision skillsto survivein
everyday life. Every citizen will feel benefit in everyday
life from CT-1 in forms of consumer education,
preparation for citizen judge opportunities, for example.
Media literacy may be counted as a part of CT-1, too.

In CT, arguments with tacit premises are caled
incomplete. Students are encouraged to find any tacit
premises to be explicitly restated to reformulate an
incomplete argument in its complete presentation.

A criterion of CT-1 is the closed-world setting as stated
in (4) in the last section. It assumes closed-world settings
in evaluation of arguments, which mean that there is no
need to assume any tacit premises. Under the closed-
world setting, incomplete arguments are to be completed
before evaluating how convincing they are.

Supplement of experimental evidences from socia
psychology and presentation of logical paradoxes will
greatly help students to see how easily people fal into
logical fallacies even in CT-1. Nevertheless, introduction
of pragmatic and social psychological aspects to CT
should not reduce emphasis of linguistic aspects.
Academic training includes establishment of an objective
viewpoint of the sef, which requires linguistic
articulation of one's own thought and feeling. Such a
linguistic separation of personality and opinions is a
prerequisite of acts of argument. Without the separation,
a participant of an argument setting cannot see distinction
between personal attacks and critics to an argument. To
argue is not to impugn; human beings can argue each
other while keeping respect to others. Importance of
linguistic articulation must be emphasized also in the
other levels of CT, because such articulation is
prerequisite of construction and evaluation of different
sets of assumptions.

CT-1 and the other levels of CT are contrasted whether
the goals include communication. Communication
requires skills to take into account the previous
knowledge of audience to optimize a presentation.
Everyday communication is pragmatic in principle and is
optimized to satisfy demands for efficient information
transmission to large extent.

Closed-world settings are inappropriate in the second and
third levels when CT is applied to the real-world
problems. CT cannot be applied to any real problems
with closed-world settings, however. Communication is
context-dependent, and a context may remain implicit
and can be dynamic. Thus, the revised CT to be applied

real problems must abandon the closed-world assumption.

It explains one of the reasons why the current CT, or CT-
1, isuselessin everyday life.

Practice to write down unstated premises in CT-1 is
necessary but insufficient for CT for communication, i.e.
CT-2 and CT-3; it additionally requires skills of grouping
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of those premises. Students should then learn evaluation
of sets of tacit assumptions to determine intended
meaning of the opponent of arguments.

It is the second and third levels that demand to revise CT
to cover theoretica results of pragmatics, such as
economy of communication. The contrast at the point
whether skill training of effective communication isto be
included explains why course materials which focus on
CT-1 often have an excuse such as “novices must be
careful not to accuse the other people violating the logical
rules stated in this textbook, because everyday arguments
do not follow them.”

CT for communication thus demands the following skills

to adequately take into account the opponents
backgrounds in an argument case.
(1) To generate consistent (i.e. possible with respect to

explicit assumptions) sets of tacit assumptions;

(2) To check consistency evaluate cogency and
relevance of each set compare those sets of tacit
assumptions with respect to a given (cultura,
scientific, social) context to choose the most relevant

ones (not necessarily unique)

(3) Skills of inquiry are needed even when a participant
examines an assumption of her/his opponent. To
ask relevant questions to reduce numbers of sets of

tacit assumptions to be considered.

Updates of information require those skills to add new
information, abandon previously held information, and
shift through consequences of those added or abandoned
piece of information with respect to consistency with the
currently held information. Knowledge of formal logic, if
equipped, will help students to go through the process.
Basic models of reasoning, preferably visualized as in
Turing's world, may be presented in the course toward
CT-2

CT-3, or CT for two-way communication, requires more
than CT-2, or CT for oneway communication. A
criterion of CT-3 is whether every participant of an
argument leaves a room for updating her/his own set of
assumptions, tacit and explicit. It means each participant
of discussion needs a self-reflection skill to construct
consistent sets of one's own assumptions, both in the
reality and in logicaly possible situations, as well as
possible sets of assumptions of the others. The required
skill in two-way communication is not purely logica but
psychological; till, logical techniques work well to
describe the process to relativize sets of implicit
assumptions, which is ubiquitous in intercultura
communication.

FROM CT TO THE REVISED CT: NEEDED INPUTS

Philosophy of course does not, and should not, play any
constraining role of education of logical reasoning skills.
On the contrary, philosophical development on
communication issues should be included in the revised
CT. Development of other areas of research should also
be incorporated in the revised CT whenever needed.
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(1) More emphasis on inductive and probabilistic
reasoning. Detailed explanation of strength of inductive
arguments should be combined with exercise to control
such strength. Examples from risk communication may
work well. Explanation of simplified Bayesian network
may also help. Examples (and preferably non-examples)
from areas of interest should be presented.

(2) Mora reasoning with an informa introduction of
recent developments in deontic logic. Informal
illustration of possible world setting may be useful (see
below).

(3) Experimental evidences in psychological/ cognitive
science of traditional fallacies. Intentional uses of
fallacies in advertisement and propaganda will be good
examples, too. Those examples may be presented as
motivation to learn CT as useful devicein everyday life.

(4) Results and discussions from pragmatics: topics may
include the notion of context, principle of charity, and
economy of communication (See below).

Example: philosophical jus tification of a C T f allacy
from pragmatics

Philosophical analysis of pragmatics may be included in
explanation of the revised CT. The rest of this subsection
is a sample explanation.

The principle of economy of communication means that
you need not, and should not, tell what the other party
knows. It is called economy because observance of the
principle leads to save time and other resources. Y ou will
see that the principle holds in everyday conversation.
Actualy, it is the reason why everyday arguments are not
complete in the sense that they have unstated premises.
When audiences of an argument are supposed to know a
fact and when the speaker knows it is common
knowledge, it should not be explicitly claimed in the
argument unless it is expected that somebody arises a
question on the fact. In other words, you should always
expect existence of tacit assumptions.

The second principle we need to consider is the principle
of charity: when you interpret someone's utterance, you
should make the utterance the most meaningful and
significant. In particular, when you evaluate an argument
of the other party with any tacit assumptions, you will
need to observe the principle of charity. You need to
construct the best set of assumptions that makes the
explicit statements of the opponent strongest. Y ou need to
know what premises make the argument stronger. You
even estimate the opponent's belief on what premises are
relevant in the argument. Such belief may differ from
your own notion of relevance.

When you fail to observe the principle of charity, you
will commit yourself to one or more of logical fallacies:
straw man, for example. Your own argument will hit
something different from what the opponent want to
argue. Listen to the opponent's claims carefully,
especidly when the clams sound irrelevant. Such
irrelevance may suggest that the current modeling of the
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opponent's belief system is inadequate. Y ou may need to
update the model with a different notion of relevance, or
to reformulate the problem setting.

Example: possibilities and deontic notions

Research of deontic logic suggests that logical
relationship among deontic notions, prohibition,
alowance, and obligation can be mimicked in terms of
possible worlds. Although it is of course difficult to
introduce mathematical details of possible world models
to students in informal logic or CT classes, and athough
the approach of standard deontic logic itself gives only an
approximation of logical properties of those mora
notions, informal description of possible worlds as
“parallel worlds’ can be used in explanation of such
logical relationship. In terms of moral possibilities, moral
notions can be formulated as. obligation of A is
equivalent to "A holds in every mora possihilities;"
prohibition of A "A hold in no moral possibilities;" and
allowance of A "A hold in some moral possibilities."
Using the formulation with possibilities, logical
relationship among those notions can be described as:
prohibition of A is equivalent to obligation of not A and
to non-allowance of A.

It aso seems beneficial for students to distinguish
varieties of possihilities in the explanation of the module;
logical possibilities, physical possibilities, lega
possibilities, and moral possibilities for example. Moral
possibilities may or may not include our real world.

META-CT

CT on CT itself (meta-CT) examines in each situation
whether logical anaysis is appropriate. Emphasis of
transferring knowledge in the deficit-model-like CT
should be shifted to focusing on building mutual
understanding and other real-world skills. Foci of CT
itself are subjects of CT analysis in the meta level: for
example, adequacy of framing (problem setting) is
continuously reviewed in two-way communication. In
short, meta-CT is skills to relativize CT in situations in
communication.

Meta-CT applies to determination of the range of CT
applications. For example, SC in the real world setting
may face emotional statements from participants: fear,
surprise, sadness, for example. Are they irrelevant to
arguments in SC? Another subtle point which real-world
SC may not evade is communication with people who do
not have enough training of linguistic articulation.
Should CT include a practical manual for communication
in such situations?

Nevertheless, Meta-CT can play the role in overcoming
the difficulty of the "deficit model of CT," which is
characterized by the following two assumptions: (1)
conflicts among groups of people on logical aspects of
communication stem from lack of knowledge of CT; and
(2) supplement of knowledge of CT solves the conflicts.
If CT-3 is to cover two-way communication, meta-CT
must be included there as skills to examine whether to
update one's own assumptions in each situation.
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The following are samples of pedagogical goals in meta-
CT:

(1) Recognition of differences between background
information and trandation/ interpretation of a fact.
Announcement of a fact may result different responses
according to evaluations in different value systems.

(2) Recognition and reflection of paternalistic beliefs
often observed in professionals or in one's self. For
example, successful students are able to detect the belief
that decision is to be made by professional; lay people
just follow.

Each goa corresponds to a different level of
understanding: awareness of the existence of a problem,
understanding of technical details of a problem, and
awareness of trans-scientific, intercultural problems, for
example. In particular, awareness of trans-scientific
problems in intercultural settings among communities of
scientists and lay people should be emphasized in the
context of meta-CT.

MATERIAL DESIGN FOR JAPANESE STUDENTS

Uniqueness of Japanese?

Should we consider special course design for Japanese
students? A positive answer seems to be suggested by the
common beliefs that Japaneseis an illogical language and
that it is difficult to speak logically in Japanese even if
they are academically trained. For example, Susumu
Ohno, a researcher of Japanese language, once remarked
that there has been the idea and agenda that Japanese is
not a logical language or cannot hold logic since Meiji
era (Ohno 1975, p.199). Heidegger also made an
interesting comment (Heidegger 1958). He originaly
thought that the essence of language can be found in
logos, but he became unsure about the assumption, and
what he had in mind is Eastern languages, especially
Japanese, which he had some idea through his encounters
with Japanese philosophers like Shuzo Kuki)..

Such insisted lack of logic of Japanese is an old-
fashioned and midleading stereotype, however. In his
reply to Ohno in the above cited book, Shozo Omori, a
Japanese philosopher, pointed out that we can talk
logically in any language, including Japanese (Ohno 1975,
p.200). It is true that Japanese is more context-dependent
than European languages, but all this means is that they
are different types of languages having nothing to do with
logicality of those languages. Omori's reply seems correct.

There are many similar misconceptions. For example, a
famous Japanese physicist, Hantaro Nagaoka, asked
himself whether Eastern people are capable of doing
natural science, and took a leave of absence from his
school before he decided to pursue the carrier as a
physicist (then he was a sophomore of University of
Tokyo; Itakura et al. 1973, p.39). Nagaoka himself
proved that it is a groundless preconception by writing
origina papers in physics. What would he have told us
when he saw a series of Japanese scientists (many of
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them were his grand pupils) who won Nobel prizes only
after afew decade of his distress?

We believe that there are myth around non-logicality of
Japanese language and paternalism in the current
Japanese society. With adequate instruction and with
appropriate evaluation methods of rationality, Japanese
people communicate logically and act rationally.

However, at the level of attitude (rather than language or
competency) toward logic and logical reasoning, there
seem to be some differences between Japanese and
Westerners, and this is something to be noted and took
care of when we develop a CT course of the kind we are
discussing. It has been pointed out that CT materias
developed in the United States are not adequate to
Japanese students. Although one of the main factors of
inadequacy is choice of examples which often do not
make sense to Japanese students, there are differences of
attitudes toward logic and reasoning between Japanese
and Americans. Japanese tend to think that logical people
do not understand emotional aspects of other people and
are not deserved to be trusted.

What we need is well-designed pedagogical materials and
courses of logic for Japanese students. In such material, it
may be advisable to put more emphasis on relaxing
socialy distorted images on logic with a note on what is
logical in social contexts: Logic is not a tool to frighten
people but it is a device to effectively communicate each
other. Misrepresented self-image of Japanese with little
logical competency also should be adjusted. We do agree
that conversations among Japanese often implicitly
suppose that all tacit assumptions are shared among every
audience and that those assumptions are not to be
explicitly stated. It is not problems of expressive power
of Japanese language but rather issues around
intercultural  communication should be seriously
considered in logical aspects of communication by
Japanese language.

Thereis another claim that on logic of Japanese language:
we need to develop logic to reflect logical aspects of
Japanese language. It is partly motivated from application
to natural language processing. Our analysis of logical
aspects of intercultural communication may also give an
insight on the point.

Japanese people's reluctance to think logically seems to
show up in various occasions. Science communication
(SC) in Japan also serves as an example in this regard.
Importance of SC is already recognized in Japan as well
as other countries. The Science Council of Japan (SCJ)
has published the report “Towards dialogue with society”
in 2004. It emphasizes that “scientists and awider society
collaborate with mutual awareness and confidence,” that
it isimportant for scientists to have dialogue with a wider
society, especially with children, who bear the future of
mankind, to nurture their science dream,” and that the
“community of STS intends to mediate scientist
communities and the society. It covers comprehensive,
interdisciplinary fields including ethical and sociological
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analysis, case study, and practice toward public
awareness and understanding of science.”

Often pointed out is, however, that most scientists in
Japan dill take the deficit model of SC. Paternalism
underlying Japanese society brings obstacles in smooth
and effective dialogue on scientific and technical issues;
most people in Japan are supposed to simply accept
political and socia decisions by professionas, governors,
and officers even though such top-down decisions do not
seem rational or reasonable.

An example: R okkasho radioactive f uel r eproduction
plant

One of possible goals of CT-STS education is to nurture
science communicators who are able to adequately deal
with real-world STS problems. An advanced course may
include skills to facilitate discussion on STS topics and to
reconcile negotiations among stakeholders of different
interests. An on-going project, Rokkasho radioactive fuel
reproduction plant in Aomori, Japan, is an example in
practice of SC. As Walker (2006) describes, the plant isa
confusing result of a political tug among international
stakeholders to lead Japanese government's decision.
Distrust of residents results their refusal of hearing
professionals and officials from national and loca
governments to make the situation inextricably confused.

Yagi and Kitamura take SC approach to the case with a
focus on trust building as a prerequisite of productive
arguments (Y agi-Kitamura (2007), Yagi (2009)). They
report an aspect of trust building process at a series of
discussion sessions among professionals of nuclear
engineering and residents in Rokkasho village with a
discussion facilitator. Before each session, the facilitator
presents to all participants of the discussion rules of
arguments to follow in the session and concrete topics to
be argued. Facilitators control arguments in each session
to The topicsto be argued are also carefully formulated.

Criteria of relevance in an argument can drastically differ.
In the Rokkasho example (Yagi 2009 p.82), residents are
strongly interested in safety of the atomic pflants to raise
guestions as follows:

1. A highway collapsed in the Great Hanshin Earthquake
on January 17, 1995. Therefore, the atomic plant may
collapse in severe earthquake.

2. Six power pylons out of eight in Ibaraki, Japan,
collapsed in Typhoon Higos on October 1, 2002. It was
because of unexpectedly strong winds. Therefore, the
atomic plant may collapse in unexpected strong winds.

Scientists tend to consider those arguments are absurd,
however, because of irrelevant premises. Instead of
asking for the reason why they construct such arguments,
they try to explain technical safety of the atomic plant
with failure probability, expected service life of the plant,
and other technical points. As a result, the residents
consider those technicalities irrelevant and regard those
scientists as distrustful because the scientists neglect the
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topics the residents pointed out and tell something
different than what was asked.

There are some lessons from the attempt of discussion
sessions: there is no shortecut to efficient communication;
al participants, professionals and residents of various
interests, update their own belief sets in listening to the
others; facilitators play the role of game referees and they
try to be neutral to create an open field of free discussion;
decision and communication should be distinguished.

Materials of CT-STS may target scientists, audiences, and
facilitators. While most of current SC manuals are
intended to give information to scientists, we may well
consider to design course materials to nurture discussion
facilitatorsin similar settingsto Y agi cases in Rokkasho.

Presentation style: suggestions from Miura (2008)

A unique book of CT in Japanese, Miura (2008), brings
insights and suggestions on design and presentation style
of textbooks of this area (though the topic of the book is
not an STS issue in a narrow sense). According to the
afterword of the book, it has dua purposes of a CT
guidebook and a critique on war, taking the case-based
approach with the controversial topic around justification
of atomic bombs at Hiroshima and Nagasaki in context of
the world war second.

For example, Miura examines the claim that the atomic
bombs were unnecessary for the surrender of Japan
because the Soviet Union's entry into the war was the
major factor of the surrender (p.90). Miura points out that
such arguments often confuse necessary conditions and
sufficient ones. Those who justify the atomic bombs to
Hiroshima and Nagasaki using it role to end the war do
not have to argue that dropping these bombs were
sufficient for Japan's surrender; al they need is that the
bomb droppings were necessary but not sufficient
condition. This is a case in which the knowledge in
elementary logic helps clarify the point in a real world
issue. Overall, Miuraarguesthat it is hard to deny that the
American government had reasonable grounds for
believing that the atomic bomb droppings would
significantly reduce the death toll of both Japanese and
Americans.

Here are observations on the general characteristics of the
book.

(1) The book is organized according to the flow of debate
over the judtification of atomic bomb in the debate like
style with pro and con taking turns. Explanations of CT
concepts scatter in the argument where each concept is
used, although it also uses separate ‘column’ on logical
issues.

(2) The book has some source texts in the appendix to
provide basic background knowledge necessary for
discussing the topic. Analysis of the texts, however, is
merged in explanation and analysis of arguments to blur
the points.
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(3) Treatment of target audience as well-motivated
readers can be misinterpreted. Miura refers to those who
cannot think logically as "people with unpolished
intelligence” (p.202). The assumption seemsto be that the
readers are not among those unpolished people.

(4) It is noteworthy that the book devotes much space to
discussion of Meta-CT topics, such as the appropriateness
of logical thinking on a matter like atomic bomb
droppings that many people describe absolute evil.

This book provides a good starting point for thinking
about how to teach CT using a real-world complex case
study. However, given our interest in CT in the context of
STS, the mode of communication this book uses seem
inappropriate. That is, the presentation of the book is
committed to the deficit model in a triple sense: namely
the deficit model in CT, the deficit model in war history,
and the deficit model in intercultural communication. The
shortcoming of deficit model of CT is easy to see in this
extreme case. Despite the assumption of the author, many
people fed strong emotiona aversion to discussing such
issue in a logical manner, and this book is simply
horrifying for those people; whatever the book try to
convey, that does not reach the reader.

There are severa further lessons from Miura's book to be
mentioned:

(1) Red-world arguments is not linear but of a more
complicated structure. Careful cross-references may
help, but computer-based material with physical
freedom may be better than book style.

Explanation of logical skill should be in helix to
review points in CT at each case with practice
problems. A short list of used techniques in each
topic may help.

@

(3) The book gives the impression that the author is
committed to the view that the atomic bomb
dropping was justified, and this makes it harder for
the people to take this book serioudly. If designed as
a CT textbook, a material should include justification

of both sides of arguments, pro and con.

(4) Introduction of background information to be shared
needs careful treatment. Under a closed-world setting
where there is no new input, students can concentrate
on logical issues. However, in a open-world setting
where there is always new input, students may
compare plausibility of reasoning before and after
introduction or update of information, and

consequently distracted from purely logical issues.

Section summary

(1) Japanese can act logically in the sense of the western
world with adequate instruction. [need discussion on
possible revision of the notion of "logical" in intercultural
consideration?]

(2) Lessons from SC practice in Japan and an ambitious
CT book in Japanese suggest an outline of design of
course material of the revised CT for Japanese students.
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APPROACHES TO BE TAKEN IN CT-STS ASA N
APPLICATION OF THE REVISED CT

What condition should a course material for the revised
CT satisfy if it is to cover communicative aspects?
Communication skill training needs contents, because
intentional use of tacit assumptions is pragmatically
demanded for economy of  communication.
Determination of arange of tacit assumptions necessarily
depends on a concrete context including intended
audiences and presentation settings. It is partially a matter
of rhetoric, which may depend on cultural issues as each
culture has shared knowledge and shared language use as
its indispensable components. The deficit model of CT is
intrinsic if CT focuses on analysis of argument patterns
without contents. CT should not limit its focus on
anaysis of argument patterns. Without contents and
concrete contexts, dialogue and two-way communication
cannot be taught. STS cases will supply such contents,
and practice of SC Thus, CT-STS can be considered to be
a specialized application of revised CT. Scenarios must
be taken from real-world settings.

In fact, there are many literatures which recommend
context-based learning with cases preferably in a
workshop style. Insight from these results casts light
against the proposed integrated CT-STS, as STSis one of
the richest sources of cases from the real world.

Emphasis on case study or theory?

The three-tiered model of argument skills seemingly
suggests accumulative course design, which common in
science and language classes, where understanding a
theory or continuous vocabulary building is necessary to
step into advanced levels. Nevertheless, CT theory is not
of such an internal structure. A case-based presentation
on a single topic from the real world such as in Miura
(2009) should be complemented with systematically
structured explanation of CT contents.

Allen-Berkowitz-Louden (1999) also support case-based
training of CT skills. They find that use of case study to
improve CT skills by comparing forensics and
communication education, where the former yields the
better result than the latter.

A difficult part is how to introduce knowledge on the
topic to be argued at the same time to explain CT topics.
No wonder, no real-world argument can be meaningful
without background knowledge of the topic to be
discussed. It is too confusing for students if explanation
of skills and presentation of scientific (or historical) facts
come together. Meta-CT viewpoints to see when to
assume the closed-world setting should be introduced
along with complementation of specific knowledge on an
individual caseto discuss.

Desired form of exercises
Students should be accustomed in revising arguments
according to addition and abandonment of background
information. The following forms of practices and
exercises are to be included:
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(1) Given aset of background information X and a scope
Y of the argument, write down alist of possible tacit
assumptions. Make as many consistent groups of
assumptions from the list as possible. Compare

plausibility of each group of assumptions.

(2) [An easier version of (1)] Students may be given a
liss of sets of tacit assumptions to compare
plausibility in a given set of information or a given

scope of argument.

(3) When students have a set of background information
X and scope Y. Examine what happens when X and
Y are changed with additiona information or

updated (revised) information.
(4)

[In classes of workshop style] A student gives an
incomplete argument. The others write down
unstated assumptions, and estimate intention of the
first student by showing the most plausible set of
assumptions. It is followed by discussion how and
why differences between the original intention and

the interpreted appear.
()

[Alternative of (4) for a big class] Use existing cases
to see differences between the original intention and

the interpretation. Discussion follows.

Note on integrated CT-STS materials for Japanese
Kayo Matsushita (in conversation) points out that
lecturers in Japanese university usually revise course
material to fit his or her own teaching style. She
continues that the custom appears to be obstacles to
sharing pedagogical materials in Japanese higher
education. Her observation leads that course material of
CT-STS in Japanese higher education institutions need
not be of teacher-proof design but should be modular to
allow lecturers to choose topics to satisfy her or his own
course design.

Another note on course design of materials for Japanese:
no logical training should be expected as prerequisite.
Japanese students have learned little on logical reasoning
skills from elementary school to high school in school
subjects. A CT-STS course can be the first and the last
opportunity for most studentsto learn logic in thelife.

Suggested t opics with r espect t o a udience g roups
and purposes

Course goals of CT-STS vary according to interests of
audience and their purpose with a wide-ranged spectrum
from public awareness to urgent decision making on
issues which immediately affect everyday life.

Here is a list of possible audience groups and their
purposes.

(1) Scientists: grant application/ interview, job/promotion

interview (even academic), SC participants as
professionals.

(2) Generdl: preparation for court (how not to be misled
by attorneys); consumer education against pseudo-
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science; media literacy; cultural life-time

education for joy of learning.

literacy;

(3) Business: negotiation. Pressing decision making
directly linked to business and everyday life such as
negotiation on individual projects. Such negotiations
often involve stakeholders who may or may not be
trained in linguistic articulation of problems and who
may have different evaluation systems of a problem. Thus,
materials of advanced levels should include practical
applications to two-way communication among different
types of audience in real-world contests.

(4) Y outh: awareness/understanding as prospective
supporters of science, understanding and motivation
building for researchers-to-be.

CONCLUSION

Burns et a. (2003) describes the relationship among
scientists in a research field, audiences of SC in the field,
and science communicators with the mountain model.
Each research field is a mountain, and scientists in the
area sit the top of the mountain. Audiences are climbers
to the mountain, and science communicators are
mountain guides. Scientists of the area may be at the
middle of other mountains so they may also need to learn
things in other research fields as lay people do.

In the mountain model, what role should CT-STS
community play? A possible answer is that they play the
role of mountain guides as science communicators to the
mountain of logical reasoning. What audiences want is
skills to think critically. Wait: is it committed to the
deficit model of CT?

Instead, we would like to give an alternative answer,
however: CT-STS community should form teams of
mountain guides and mountain-gear technicians (or
mechanics) behind the act of SC. CT-STS audiences are
not to climb to the logic mountain. Mountains to climb
are trans-scientific problems, which have both scientific
and social aspects.

We need more collaboration among a wider range of
disciplines. We welcome inputs of cases and ideas from
as many disciplines as possible. Forensics and other
medical subjects, legal issues, media and journalism, and
international relations can be rich sources of materials for
wider audience.

We aso study possibilities of existing and new media of
pedagogica materials. We have suggested computer
mediain the case-based CT for easy cross references. Our
suggestion on CT-STS course materials is that they
should be designed with emphasis on two-way
communication. Design of testing skillsis to be examined
with experiments. Multiple choice questions should be
carefully developed NOT to measure only knowledge of
CT. What is to be measured is whether students construct
a response correctly with respect to a specific context. It
demands for a simulation-style training, not yes-no
testing problems to examine success of knowledge
transmission. It thus seems worthwhile to suggest
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development of serious games of negotiation simulation
for two-way communication in CT in STS cases. Models
for evaluation of trust and deontic concepts discussed in
philosophical research may help in designing such games.
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ABSTRACT

The am of Intercultural Information Ethics (IIE), as Ess aptly
puts, is to “(a) address both local and global issues evoked by
ICTs/ CMC, etc., (b) in aways that both sustain local traditions
/ values /| preference, etc. and (¢) provide shared, (quasi-)
universal responses to central ethical problems’ (Ess 20073,
102). This formulation of the am of IIE, however, is not
unambiguous. In this paper, | will discuss two different
understandings of the aim of IIE, one of which advocates
“shared norms, different interpretations’ and another proposes
“shared norms, different judtifications’. | shdl argue that the
first understanding is untenable, and the second understanding is
acceptable only with qudification. Findly, | shall briefly
suggest an alternative way to understand the aim of |IE.

Keywords
Intercultural  Information  Ethics, pragmatic
pluralism, relativism, objectivism, value-based ethics

arguments,

INTRODUCTION

In an increasingly globalizing world, Information and
Communication Technologies (ICTs) are becoming an
important part of the daily life for not only Western but
also non-Western peoples. Ethical issues in relation to
ICTs are therefore increasingly becoming global ethical
issues. ldedly, one would like to have a set of (quasi-)
universal responses to handle ethical problems related to
ICTs in global and cross-cultural contexts. But is this
possible? As some scholars have rightly pointed out
(Brey 2007a; Capurro 2008; Ess 2005, 2006, 2007a,
2007b, 2008; Ess & Hongladarom 2007), current debates
and discussions in information ethics are dominated by
the ethical frameworks that are distinct from those in non-
Western cultures, whose ethical frameworks may not be
immediately compatible. For example, the arguments for
the protection of privacy is often based on theindividual's
autonomy; these arguments may sound peculiar for
Confucian cultures, which generally weigh the collective,
common good over and above the benefit of individuas.

Being aware of the importance of cultural diversity and
the vices of ethical imperialiam, these scholars have
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caled for careful investigations of mora systems in
different cultures, when dealing with intercultural or
cross-cultural ethical issues related to ICTs. As such, the
aim of Intercultural Information Ethics (11E), as Ess aptly
puts, is to “(a) address both local and global issues
evoked by ICTs / CMC, etc., (b) in a ways that both
sustain local traditions / values / preference, etc. and ()
provide shared, (quasi-) universa responses to centra
ethical problems’ (Ess 2007a, 102). This formulation of
the am of IIE, however, is not unambiguous.
Particularly, it is uncear asto what exactly does “ sustain
local traditions / values / preference, etc.” refers to; as
wel as what “shared, (quasi-) universal responses’
means. In this paper, | will offer two possible
understandings of the aim of |1E as characterized by Ess;
namely, one that advocates (i) ‘shared norms, different
interpretations’ and one that proposes (ii) ‘shared norms,
different judtifications'. | shall argue that (i) is untenable,
and (ii) is acceptable only with qudifications. In doing
so, | hope to illugtrate the inadequacy of the prevailing
understandings of the aim of IIE. To overcome the
inadequacy, | shall briefly suggest an aternative way to
understand the aim of 11E in the final section.

INTERCULTURAL INFORMATION ETHICS AS A
NORMATIVE PROJECT

Before explaining the two understandings of the aim of
IE, it is worth identifying the basic requirements for an
adequate framework for 11E. Already pointed out by Brey
(2007a) and Himma (2008), two distinct stages of IIE
can, and should, be distinguished. These two stages are
respectively, the descriptive analysis of different mora
systems in various cultures and the normative analysis of
these moral systems and the related task of formulating
(quasi-) universa mora principles in response to ICTs
related ethical issues. Asit isclear in Esssformulation of
the aim of IIE, both descriptive analysis and normative
andysis are essential components of an adequate
framework for 1IE.

As IIE aims to provide responses to ICTs-related ethical
issues which are (quasi-) acceptable from various cultura
perspectives, what is considered to be acceptable in the
mora systems of these cultures must first be identified;
thus, the first stage of IIE will involve tasks such as
explicating the actual moral norms and/or moral values
embedded in these cultures, studying the impacts of ICTs
to these cultures and their reactions towards ICTs. The
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empirical findings, then will provide the basis for
formulating the (quasi-) universal moral principles; thus,
descriptive analysis of mora systems is indispensable in
any adequate framework of I1E.

However, equally important for an adequate framework
for IIE is the possibility to derive normative and
evaluative judgments from the framework; as IlE does
not only aim to describe the actual responses to the ICT-
related ethical issues from a specific cultural perspective,
it aso attempts to provide “shared, (quasi-) universa
responses to central ethical problems’. In other words,
I1E is prescriptive insofar as it tells us how one ought to
respond to the intercultural or cross-cultural ICTs
related ethical problems; and, for such responses to be
meaningful, they have to be normative, minimaly, in the
sense that if party A fails to respond as specified (or, if A
fails to comply to the normative, mora standard
underlying the responses), the other parties can
legitimately condemn A's failure to do so.

Since IIE aims to investigate the ICTsrelated ethical
problems from various cultural perspectives and attempts
to arrive at some agreements on how these ethical
problems are to be settled interculturally or cross
culturally; therefore, it must employ both empirical
findings of different cultural perspectives as well as
normative analysis to determine what can, and should, be
agreed upon. Once the agreements are reached, an
adequate framework should also enable usto criticize and
condemn those who fail to comply with the standard as
specified. For any proper framework of IIE, therefore, it
must have rooms for both descriptive analysis and
normative analysis.

| have explained that any adequate framework for IIE
must be normative, in the sense that it should allow us to
criticize or condemn others morally when a party fails to
follows the shared, (quasi-) universal responses; however,
criticisms or condemnations are only possible, if we can
reject (or, at least, restrict) metaethical moral relativism—
the view that the truth or falsity of moral judgments, or
their judtification, is not absolute or universal, but is
relative to the traditions, convictions, or practices of a
group of persons. For, if metaethical mora relativism is
true, then it does not make any sense to criticize or
condemn people from different cultures because their
judgements, actions, etc. are based on different mora
systems which is equaly legitimate; indeed, if
metaethical moral relativism is true, there seems to be no
point of making any agreements at all, they are just
unnecessary. While it is clear that any adeguate
framework in IlE has to resist metaethical moral
relativism, it is also important to remind ourselves of the
importance to avoid ethical imperialism that is — to
impose on€'s moral system onto another culture, or
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simply puts, to require peoples from other cultures to
judge or act according their own norms and values.

“SHARED NORMS, DIFFERENT INTERPRETATIONS”
AS THE AIM OF IIE

It should be clear by now that Ess's formulation of the
aim of 11E can be understood as both an attempt to avoid
cultural-ethical imperialism (e.g. see (b)), and metaethical
moral relaivism, (e.g. see (€)). On amore concrete level,
then, the aim of IIE as formulated is to provide shared
norms for different societies with different cultures and
digtinct mora systems; and, a the same time, maintain
the cultural diversity and respect the distinctiveness of
various moral systems. The formulation by Ess, however,
is not unambiguous. Particularly, it is unclear exactly
what counts as maintaining cultural diversity and
respecting different moral systems, e.g. (b), and when the
norms are considered to be shared. If one looks at the
theoretical foundations of recent debates and discussions
of I1E (for summary, see Capurro 2008; Ess 2006, 20073,
2007b, 2008; Ess & Hongladarom 2007), one may
discern two prevailing understandings of the aim of IIE,
namely “shared norms, different interpretations’ and
“shared norms, different judtifications’. As | will
elaborate, the first understanding holds that there can be
shared norms between different cultures, but different
cultures can interpret the meaning of these norms
differently with respect to their own moral systems. Here,
maintaining cultura diversity and respecting other mora
systems amount to pluralism in the interpretation of
norms, on the second understanding, cultural diversity is
maintained and other moral systems are respected
through a pluraity of judtifications of norms, which
means that different cultures should share a set of norms,
but justifications of these norms may be different.

In a series of paper, Ess (Ess 2006, 2007a, 2007b, 2008)
has developed and defended a theoretical foundation for
[IE which he calls pros hen pluralism; while different
interpretations of Ess's theory can place it either as the
“shared norms, different interpretations’ approach or the
“shared norms different judtifications’ approach;
nevertheless, the first interpretation of Ess's theory
provides the best example of how a “shared norms
different interpretations’ approach would look like. In
remaining of this section, | shall elaborate such
interpretation of Ess's theory and to show that it does not
satisfy the agendas of 11E, and hence is untenable as the
aim of l1E.

Ess's pros hen pluralism is based on Arigtotle’s account
of pros hen equivocals as well as the idea of phronesis,
i.e. Aristotle snotion of practica judgment. According to
the pros hen pluralism, it is possible for the shared norms
to take different but related meanings, as he puts (Ess
20073, 13)
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[Pros hen] equivocals stand as linguistic middie
grounds between a homogenous univocation
(which requires that a term have one and only one
meaning) and a pure equivocation (as a single term
may have multiple but entirdy unrelated
meanings...). Pros hen or focal eguivocals, by
contrast, are terms with clearly different meanings
that simultaneoudy relate or cohere with one
another as both point towards a shared or focal
notion that anchors the meaning of each.

And, it is up to different cultures to exercise ther
pragmatic judgment to determine their responses to the
ICTsrelated ethical problems; as Ess emphasizestherole
of phronesisin histheory (Ess 2007a, 14)

[P]hronesis allows us to take a genera principle
(as the ethical analogue to the focal term ground
two pros hen equivocals) and discern how it may be
interpreted or applied in different ways in different
contexts (as the ethical analogues to the two pros
hen equivocals — i.e, that are irreducibly different
and yet inextricably connected).

Taking the pros hen pluralism at its face value, what it
appears to suggest is that the shared norms should be
construed in the pros hen manner, i.e. the meaning of the
shared normsiis flexible and it remains so until it is being
used to respond to ICTsrelated ethical problems; then,
the norms takes on a more concrete meaning supplied by
the culture(s) involved. In fact, Ess thinks that different
cultures are crucial in determining the meaning of the
norms, as different culture can be complimentary to the
others. In this way, various cultures are irreducibly
different, but they can complement the other in
determining the meaning of the norms.

In defending the pros hen pluralism, Ess draws support
from both researches in information ethics and
comparative ethics; and his examples range from Bernd
Cagten Stahl's notion of responsbility (and its
applications in management of information systems),
Association of Internet Researchers (AolR)'s ethical
guidelines for online research, comparative studies of
Virtue Ethicg/Ethics of Care and Confucian ethics to the
notions of privacy in China and Hong Kong and many
more. In these example, Ess tries to demonstrate how
different parties, while sharing the same set of norms,
they can nevertheless understand the norms differently.

Esss defence is lucid and admirable, but as Capurro
(Capurro 2008) quickly points out, it is unclear how pros
hen pluralism may resolve the tension created by the
irreducibility of various cultural perspectives and their
complementariness; indeed, it is unclear the different
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interpretations itself can help strengthen the shared
norms;, perhaps, more importantly, allowing different
interpretations of norms is too unconstrained to avoid
metaethical mord relativism. While Esss own pros hen
pluraism allows “the interpretation of a single idea
themselves remain irreducibly different from another, but
connected and coherent with one another by way of their
shared point of origin and reference” (Ess 2006, 218), it
seems to follow that a shared norm can be interpreted,
and thus, implemented differently, as long as there is a
“shared point of origin and reference’. Yet, without
clearly identifying what is a legitimate “shared point of
origin of reference’; any contingent facts may be
employed to justify vastly contradictory interpretations,
as well as conflicting implementations of a norm; and
hence, pushing I1E towards metaethical moral relativism.

“SHARED NORMS, DIFFERENT JUSTIFICATIONS” AS
THE AIM OF IIE

While being too unconstrained, the “shared norms,
different interpretations’ approach cannot avoid
metaethical moral relativism; one may still insist on the
necessity of shared norms, and turn to focus on different
justifications of the same set of norms. In other words,
one may stress on a more definite meaning of a norms,
e.g. protection of privacy has a more or less fixed
meaning; but, at the same time, distinct justifications for
the norms can be deived from different cultura
perspectives. For example, Hongladarom has argued that
Buddhism also agrees with the protection of an
individual's privacy; but the justification of it differs from
the Western autonomy-based reasoning; in Buddhism,
protection of privacy is not considered to be a protection
of the individual's rights per se, rather it is considered to
be a measure against human evil, such as greed for
power, materia gains, etc. (Hongladarom 2007). Such
approach, therefore, aims to arrive at shared norms with
different justifications (from various cultural perspective).
| shal cal this understanding of the aim of II1E as*“shared
norms, different justifications’.

Here, given a standard of reasonableness, understanding
plurdlity in terms of diverse justifications from different
cultural perspectives seems to avoid relativism. However,
two forms of reasonable justification, that is — ethical
judtification and pragmatic justification — have to be
distinguished. Ethical judtifications are based on the
moral values within a particular mora system; as such, a
mora system can ethically justify a norm if it has the
relevant (set of) moral values; on the other hand, there is
pragmatic justification, which “are (as far as possible)
detached from any socio-political or philosophica
presuppositions’ (Soraker 2006, 123). Y et, neither forms
of judtification, as | will show, help the “shared norms,
different justifications’ approach to satisfy the basic
requirements of I1E.
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| believe a commonsensical concern for the using ethical
justifications by the “shared norms, different
justifications’ approach isthat: a particular culture smply
does not have the resources to justify the norms, as it
lacks the concepts at stake. For example, Brey has
demonstrated that concepts such as privacy, intellectual
property rights and freedom of information are missing
from the Chinese, Japanese and Thai culture (Brey
20073); and, Burk goes beyond by arguing that ethical
justifications for intellectual property rights and
individual privacy rights appear to be missing in
Confucian heritage (Burk 2007). The commonsensica
concern, however, conflates the mora concepts related to
ICTs with the more fundamental values in which these
concepts are based upon. In other words, the fact that a
particular culture does not, currently, have concepts like
privacy, intellectual property rights, and freedom to
information does not by itself entails the culture does not
have the resources to justify them; moreover, to claim
that a particular culture does not have any resource to
justify these concepts seems to appeal to avery smpligtic
picture of different cultura perspectives, and thus misses
their complexity.

The true worry for ethical judtification, | believe,
precisdly stemmed from the complexity of various
cultural perspectives. Indeed, if we consider the ethical
debates in Western tradition, it is rather typical that a
norm can be justified by a utilitarian-based ethics, while
the negation of the very same norm can be justified by a
deontological ethics. The very same thing can also be
said of Confucian ethics, as it is often forgotten that
Confucianism is not simply fixed rules derived from the
canons; but, it is itsalf a school of thought that contains
various sub-traditions, eg. Neo-Confucianism, New
Confucianism, etc.; and, the problem of complexity
multiplies once we consider Chinese culture as a whole,
which is congtituted by Confucian, Daoist and Zen, and
each has their own moral systems. Given the complexity
of any cultural perspective, we can expect that anorm can
be justified by the moral vaues embedded in the culture,
while, at the same time, it can be rgected by the very
same culture with different moral values (or, same values,
but different interpretations of those moral values). The
problem for “shared norms, different (ethical)
justifications’ therefore is one that: when different ethica
justifications are equaly legitimate, and these ethica
justifications can jugtify the norms and their falsity; it is
logically possible that no norm can ever be shared. In
other words, it renders this approach logically
inconsistent at its worse.

Hence, without an overarching position, the “shared
norms, different (ethical) judtifications’ is not going to
work. Perhaps, then we should look esawhere to justify
the shared norms; as | have pointed out, other than ethical
judtifications, there also pragmatic judtifications (e.g.
Soraker 2006), which may help to bring ‘overlapping
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consensus by highlighting the pragmatic benefits of
maintaining the shared norms,; indeed, as Esss and
Soraker's examples, e.g. emerging notions of privacy in
Chinaand Hong Kong (Ess 2008) and China's regulations
and surveillance of the Internet (Soraker 2006), forcefully
demonstrate pragmatic arguments (and thus, pragmatic
justifications) appear to be most effective way to justify
the norms. However, pragmatic justifications are ill-
suited for I1E in two senses: firstly, it risks transforming
ethical problems into non-ethica problems by
subgtituting  ethical  justifications with  pragmatic
judtifications; secondly, it seems to downplay the role of
the moral systemsin different cultural perspectivesin IIE,
when these moral systems should be at the core of 1IE.

Firg, consider the force of pragmatic justifications in
promoting or defending the shared norms; it is their being
abstracted away from a particular cultural perspective, by
turning the emphasis on favourable and unfavourable,
that makes agreements by different cultures more easily.
Hence, arguing along Soraker's ling, China's regulations
and surveillance of the Internet is problematic insofar as
the consegquence of it is unfavourable to the Chinese
government; but, if China fail to response to the
pragmatic justifications, it is only possible to accuse of
her being pragmatically incompetent but not ethically
wrong. In other words, the shift towards pragmatic
judtifications also signifies the shift away from making
mora evaluations. An approach like this will thereby fail
to satisfy the basic requirement for an adequate
framework of IIE, i.e. that the framework should be
normative.

Also, the hift towards pragmatic justifications also
signifies a move away from any cultura perspectives,
thus, rather than promoting cultura diversity and
respecting different moral  systems, pragmatic
judtifications throw away the “intercultural” project of
IIE, and therefore, it isill-suited for |E.

Perhaps, the worse problem for grounding pragmatic
justifications a sgnificant role in IIE is its essential link
to the economic considerations, there are, in fact, two
arguments for regecting pragmatic justifications in IE:
theoretically, it is, as | have tried to show, contradictory
to the basic tenet of IIE, that is — to maintain cultural
diversity and to respect different moral systems; one may
even go further to argue that the use of pragmatic
justifications itself is one form of imperialism; and,
practicaly, it is likely to be an unegua tools of
negotiations.

The use of pragmatic justifications can be construed as a
form of imperialism, because it presupposes economic
progress (or, at leas some form of progress) to be the
most basic value;, however, the concept of economic
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progress is not neutral for different cultural perspective;
by putting it at the core of IIE, then, run afoul of the
original intention of IIE. Secondly, because of the
pretended neutrality of economic progress for diverge
cultures, they may be used to mask any attempt to
dominate other cultures in the name of supposed
economic progress. By pushing pragmatic justifications
in such terms, and by alowing our sources for
evaluations in economic terms, it essentially transformed
the ethical issuesinto politica struggles, in which various
agendas can be coined in the spirit of promoting progress.

In sum, the judtifications in “the shared norms, different
justifications’ ought not to be pragmatic, as the use of
pragmatic justifications runs against the nature of IIE.
Yet, | have also argued that ethical justifications are not a
suitable candidate for such approach once we realize the
complexity of different cultures; and, with no overarching
position to judge which justifications are more legitimate,
the prospect of shared normsisdim.

WHAT SHOULD WE SHARE?

In the previous sections, | have tried to show both
understandings of the aim of IIE are problematic. |
believe the problem arise from an overemphasis on
producing shared norms. While | agree that having a
shared (set of) normsis of practical importance, (a set of)
well defined rules can help to resolve disputed ICTs
related ethical issues, particularly, in the (quasi-) legal
sense, e.g. international laws, professional code of ethics,
etc., but the emphasis on what rules can and should be
shared and how to implement these rules lead to an
oversight of the philosophical-theoretical foundation of
IE.

Already demonstrated in my discussion of the two
understandings of the aim of IIE as producing shared
norms, the resulting norms have to be either ‘open' or
'thin’, i.e. either it is open to different meanings or it has
no substantial normative content at all; in this sense, it is
possible to see the aim of IIE, for the shared norms
approaches, is to produce a minimal moral denominator,
that is— to specify the basic normsin ICTs-related ethical
issues that can be accepted by all cultural perspectives.
As | have shown, without an overarching position to
arbitrate between different interpretations and/or various
judtifications, such minimal moral denominator is too
weak to issue normative or evaluative judgments. As a
normative project, the shared norms approaches falsdy
based its normative foundation on minimal mord
denominator. While | agree with Himmathat an objective
moral foundation is necessary for the normative project
of IIE (Himma 2007), the question remains what, if not
shared norms, can provide the objective moral foundation
for IIE. The answer, | believe, is (aset of) shared values.
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My call for a shift towards values is not entirely new (for
examples, Brey 2007b, Bynum 2006; HForidi 2007;
Johnstone 2007), and what distinguishes the val ues-based
approaches from the norms-based approaches is their
attempts to identify (a set of) basic, common values
which is valid across various cultures; it remains an open
guestion as to what the (set of) basic, common values
may look like, it may take the form of human (and non-
human) flourishing (Bynum 2006), being (Floridi 2007)
or capabilities (Johnstone 2007); but, what is important
for the values-based approaches is that: such (set of)
basic, common values are defined normatively, and that
we have the moral responsibility to maintain and promote
these values. As such, it provides a normative foundation
for arbitrating ethical issues, based on the shared values.
But, how will the values-talk trandate to ICTsrelated
ethical issues in IIE? For one thing, ICTs-related ethical
issues often claim to arise from cultures possessing
different values, e.g. privacy issues in East-West context
are often construed as a stand-off between community-
based values and individualigtic values; the shared values
approaches will urge for a close investigation of the
scenario and the values involved, and to determineiif it is
true that no shared value is available; and, it is
particularly important for the values-based approaches
not to overlook complexity of different cultura
perspectives, in itsretrieval of moral resource.

More time and efforts have to be given to fully develop a
values-based |1E; here, it isimportant to note that the aim
of IIE is not to eiminate every mord disagreements in
ICTsrelated ethical issues, as mora disagreement
appears to be an ineliminable feature of our practical
redity; but, at least, I|IE should allow us to legitimately
formulate normative and evaluate judgements for these
issues. To do so, IIE must have a proper mord
foundation; | have tried to show that the use of “shared
norms’ fails to provide such foundation; and hence,
“shared values’ appearsto be a more promising candidate
for the task. Moreover, as Johnstone (Johngtone 2007)
has pointed out, attending to values opens up the space
for issues which are margind in the norms-based debates,
e.g. well-being, digital divide, and gender issues. In other
words, an added advantage of values-based |1E would be
amore encompassing project than the one in norms-based
IE.

CONCLUSION

In this paper, | have examined two understandings of the
aim of 11E, they are respectively, “shared norms, different
interpretations’ and  “shared  norms,  different
justifications’. Both approaches aim at establishing
shared norms that would be accepted by different
cultures. | have tried to show that neither of them provide
proper basis for |1|E as a normative project. While | have
not prove, in this paper, “shared values’ is the ultimate
aim for IIE; my modest objective is to demonstrate the
problems and weakness of the approaches which focus
primarily on establishing shared norms; and hence, to
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open up the space of discussion for values-based
approaches for I1E.
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ABSTRACT

While traditional social networking websites support
profiles created by users themselves representing their
personal history, cultural and geographical context, the
new type of bionetworking services use biological
profiles produced in the science laboratories. DNA
sequences, so called single-nucleotide polymorphisms
(SNPs), which define variations between members of a
same specie, databases of donors’ sperms defined by
numbers and other biological data are becoming means of
interaction that relays on expert knowledge and
laboratory results rather than on the free choices of the
individual. These interfaces pose urgent questions about
the implications of design that borders with biological
reductionism and even a possibility of biopolitics.

Keywords

Bionetworking, biopolitics, cosmopolitics, ANT (Actor
Network Theory), DNA (Deoxyribonucleic acid),
posthumanism.

INTRODUCTION

What are the design principles and models that govern
these emerging bionetworking interfaces? How will
availability of DNA data over different interfaces change
our understanding of human subjects and community, the
interaction between what is biological and social or
political? Does it objectify human subjects into
biopolitical animals envisioned by Michel Foucault or it
creates hybrid “quasi-subjects” and “quasi-objects” that
are the ideal citizens of Bruno Latour’s cosmopolitics?
What will the communities and relationships based on the
molecular levels of identity look like? Are they just
another symptom of the growing objectification of our
identity and social relations by numerous on line
databases which decide for us what we should read, who
should we meet, what to eat and when to exercise
(persuasive design and so called “captology”)? Are they
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just another symptom of the inevitable end of purely
social, economic and political concepts and the need for
more hybrid concepts that resist social, biological and
other reductionism? Do these interfaces offer a glimpse
into our posthuman future?

BIONETWORKING

The popularity of personal genomics on the side of the
public and the increasing importance of epigenomics for
the scientific community create an ideal setting for the
emergence of a new generation of social networking
services that use DNA profiling and biodata. While the
scientific community strives for more data that will
explain the interactions between our genome and the
environment, the general public seems to enjoy the
serendipity behind interactions involving DNA profiles.
We are already witnessing such services that use DNA
data and different aspects of biological identity for social
networking purposes in the case of eugenic style dating
over DNA profiles with “GenePartner” [1], large
matriarchal families created by sharing information on
donor sperms with “Donor Sibling Registry” [2],
genealogical “tribes” created online with “GeneTree” [3],
mothers’ support groups connected via DNA data of their
embryos on ‘“23andMe” [4] etc.

The rising possibilities of personal genomics coupled
with new models of social networking, data aggregation
and visualization, but also with future ad hoc and wireless
sensor networks for medical monitoring [5] present an
ideal ground for testing relations between emerging
technologies, society and politics. Design experiments
with interaction between human biology (scientific facts
like DNA), new media (discursive, cultural and media
structures like the web 2.0 paradigm) and society (social
structures in form of family relations etc.) provide
valuable material for discussing issues ranging from
Science, Technology and Society (STS) studies and
philosophy of biopolitics to more practical issues related
to environmental challenges. In this paper we will
concentrate on the issues of biopolitics [6] and
cosmopolitics [7] that discuss the type of communities
built around scientific facts and think about appropriate
methods for studying hybrid collectives in case of
bionetworking.
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LIFELOGGING SCENARIOS

Bionetworking interfaces connect scientific facts with
social and political structures and actors on a very
personal level that redefines some of our most traditional
institutions like family. People sharing a very personal
aspect of their “objective” identity, DNA or other biodata,
simply connect online in order to redefine their most
valuable relations and their whole sense of belonging in a
simple game of chance. Together with real-time
lifelogging of data such as temperature, heart rate, heart
rhythm, blood oxygen saturation, ECG etc. this can be
used for different types of interactions from dating to
games, from health services to genealogy and different
forms of collaborative entertainment around new utopian
and dystopian communities.

We can imagine applications that will allow us to meet a
person with the same heart beat or similar DNA in the
subway and create temporary and ad hoc relations with
“familiar strangers”, create a collective heart beat of
certain part of the city via mobile applications that use
biodata. Possible eugenic societies created around some
theory of what is a peaceful and valuable community in
relation to DNA or other biodata are also very probable.
The social and political consequences of sharing and
interacting over DNA and various other biodata and
identities are already apparent in the existing services and
hint on both, utopian and dystopian version of such future
scenarios.

DESIGN EXPERIMENTS WITH NEW COLLECTIVES
Similar services and interfaces that use the molecular
aspects of our embodiment reflect the troubled relation
between what is social and biological, collective and
individual, public and private in a very direct way. They
operate on a tricky ground where dignity of human
condition clashes with the science of human conditioning
and questions what it means to be human. We can
describe these interfaces as actual design experiments
with hybrid collectives and identities emerging in the
networks of objective and subjective, human and non-
human, social and biological agents. By reducing our
identity to a part of our DNA that we share online we also
enter a new type of interactions with unforeseen
consequences. In the case of genealogical services we can
even form whole new “global tribes” and extended
families that did not evolve over time but are a product of
this game of chance and serendipity operating with user
data uploaded all around the globe. Complex and
impersonal data such as DNA simply redefine and create
new personal histories and decide upon our relations to
other humans. In this sense they are a continuation of the
so called persuasive approach to design (captology) that
is able to make decisions for us on what we should read
or eat and when to exercise based on objectification of
our identity by numerous on line databases [8].

Interfaces using biological data question the basic
divisions between conscious human beings with
intentions that use and communicate over unconscious
agents (machines, computers) defined by processes and
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algorithms. The basic goal of all interactive design, which
is to translate between human intentions (mind,
subjectivity) and computer algorithms or other objective
processes in the outside world [9], is changing in the case
of interfaces using DNA data. These interfaces not only
translate and connect the human with the machine but
also represent and objectify human subjectivity and
question its status. While common profiles created by
users themselves still express human intentions, interests,
values and needs that machines and computers can meet
or even enhance, profiles based on biological data such
as DNA are created by science laboratories about the
users and it is not completely clear what they express and
who or what they represent. They are a product of
bioscience protocols which are part of a large system of
interests and processes related to different industries
rather than to individuals, personal intentions and user
needs [10]. DNA sequences and SNPs profiles define the
user and his and her needs in terms of seemingly
objective data about his or her molecular makeup which
is a product and effect of industry standards and protocols
used in DNA sequencing, microarray analysis and
different methodologies [11].

IDENTITY
PROTOCOLS
Biological data have a very ambiguous and questionable
status to both objective facts and social constructions,
nature and nurture, and they are themselves a strange
amalgam of computer algorithms, scientific protocols,
human intentions and social customs. We are not
completely certain whether we can trust the scientific,
analytic and clinical validity and utility of data provided
by various DNA sequencing technologies [12]. The
influence of genes and SNPs on human behavior is even
less clear and different attempts to integrate such data in
our personal and social relations and to create interactions
over biological data is more an experiment testing the
borders between constructions and facts, biological and
social phenomena, private and public spheres.

CONSTRUCTIONS AND SCIENCE

DNA profiles as means of interaction over different
platforms define wuser identity as “objective” and
constructed at the same time. These profiles represent the
interests of the biotech industry and the scientific facts
about DNA molecules as much as they represent the
biological and idiosyncratic characteristics of different
people. The DNA profiles are simply hybrids and
amalgams of social, biological and discursive forces and
they are products of complex networks between science,
technology and society. Users of biopolitical interfaces
are “quasi-subjects” that are defined by “quasi-objective”
data - profiles based on biologically constructed data
[13]. The conscious and knowing subjects are reduced to
their DNA and become objects of various bureaucratic,
medical etc. systems and protocols. The semi-objective
and semi-constructed properties of their DNA profile
connect the information about molecules with different
aspects of their social, private and public lives and form
hybrid user identities and amalgams of social, political
and scientific agents and forces.
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“QUASI-OBJECTS”
INTERACTIONS
Social networking over DNA profiles and other bio data
in different biopolitical interfaces basically defines a new
paradigm of “quasi-objects” to “quasi—subjects”
interactions rather than human to computer interaction.
Biopolitical interfaces redefine the meaning of
interactivity which ceases to relate only to the translation
of human intentions into machine algorithms and
becomes a complex network between “quasi-objects” and
“quasi-subjects”. The goal of these interfaces is not the
enhancement of the individual or group abilities and
dynamics but rather an enhancements of new symbiotic
relations between human (personal, socially constructed,
subjective) and non-human actors (DNA, databases,
protocols, machines). Biopolitical interfaces simply
create hybrid networks and complex dependencies
between newly defined quasi subjective and objective
entities that are in a process of exchanging their
properties and forming new networks.

TO “QUASI-SUBJECTS”

These hybrid networks of humans and non-humans and
the symbiosis of quasi- subjects and quasi-objects revives
and reverses the original concepts of real time and
interactive computing by J.C.R. Licklider [14] or Douglas
Engelbart [15]. While Engelbrat and Licklider envisioned
man-computer symbiosis as gradual approximation of
machines to human minds and language, biopolitical
interfaces question the whole idea of human identity,
integrity and control as something stable and given. They
make humans more like DNA “programmed” agents that
are open to all kinds of connections with different
machines and to experiments. Human identities that are
being objectified into computable and manipulable codes
and DNA information make humans actually closer to
machines rather than machines to humans.  While
Licklider envisioned machines that talk and think like
humans and are potentially “alive” and even better than
humans, the DNA interfaces redefine humans and
machines into new types of organisms: “Man-computer
symbiosis is probably not the ultimate paradigm for
complex technological systems. It seems entirely possible
that, in due course, electronic or chemical "machines"
will outdo the human brain in most of the functions we
now consider exclusively within its province” [16].
Interactivity in the age of personal genomics and further
objectification of human beings questions the whole
division between conscious humans and unconscious
nature, between intentionality of humans that is socially
and intersubjectively constructed and agency of things
that is objectively given by chemical and other processes.

“QUASI- FAMILIES”

The hybrid and unexpected networks that border with
some new forms of symbiosis between humans (society)
and technologies are well illustrated by examples such as
already mentioned “Donor Sibling Registry “ and its
technologically enhanced multi-nuclear families or
“GenePartner” dating rituals and new DNA tribes
constructed over genealogical websites. The identities,
relations and communities constructed on these websites
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with the help of quasi- subjective and objective profiles
are often radical experiments rather than enhancements or
even replacements of “normal” and common human
institutions.

Interesting example that illustrates this is the social
networking site “Donor Sibling Registry* that connects
donor conceived people with their half siblings but also
with their sperm and egg donors. The site simply offers a
service to mothers who conceive children with donated
sperm to connect with one another, find the siblings of
their children and create a new type of family. After they
connect they usually start meeting each other, celebrate
birthdays and behaving like an extended family. The
website was founded in September 2000 and by August
2009 it connected over 6652 half-siblings (and/or donors)
via the ID number of their biological donors. The total
number of registrants, including donors, parents and
donor conceived people, is at 24930 [17].

Social networking over donors’ numbers creates in this
case a very non-traditional “quasi- families” based on
shared DNA and combination of reproductive and web
technologies. We are witnessing the emergence of a
multi-nuclear and complex families with many mothers,
siblings and fathers that are reduced to sperms and ID
numbers. The design of such systems that connect total
strangers via their shared DNA (given by the sperm ID
numbers of their fathers) and enable them to form large
and in certain sense almost “old fashioned” families is
made possible by the interaction between various “quasi
objects” and “quasi subjects”: sperms, social customs,
family traditions, scientific data and technologies. This
simple service radically redefines the supposed base of
our society and our identity — the idea and the ideal of a
family.

Reproductive technologies together with the Internet are
bringing the paradoxical return of a very traditional form
of large families or even of a type of polygamy without
“real” men. How to speak of such families? Are these
multi-nuclear  families social or technological
phenomenon? Are they a consequence of the human
nature and our reproductive instincts? Are they a social
phenomenon and expression of the socially constructed
need for family or they are simply an outcome of the
unnatural possibilities of nowadays technologies? Should
we understand these hybrid collectives and families as a
victory of the very traditional ideal of a large family or a
promise of a radically new future? The relations between
humans and machines, society and technology, actually
always creates such hybrids that are difficult to
categorize. They are hybrid collectives, maybe even
posthuman collectives unthinkable without the marvels of
modern reproductive and web technologies.

SYMBIOTIC EXPERIMENTS WITH DNA

The “quasi-objects” like DNA and other biodata that
redefine our “quasi-subjective” profiles change the
meaning of being human and having family or becoming
a member of a society. They offer a new model of
interaction that could be described as symbiotic
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experiments. From personalization of interfaces to
networking, meeting and dating on social sites or even
playing games we can experiment with these new forms
of symbiosis. The possible scenarios we mentioned like
meeting people with the same heart beat or compatible
DNA, creating collective heartbeats or mixing DNAs
visualizations and sonifications via mobile applications,
different forms on lifelogging and tourism related to
meeting special cases of SNPs etc. will make impossible
to make a distinction between social and political
processes on one side, and scientific and technological
development on the other.

These utopian and dystopian scenarios bring to the
forefront the discussion between biopolitics (Hannah
Arendt [18], Michel Foucault [19], Giorgio Agamben
[20]) and cosmopolitics (Bruno Latour [21]) to a new
level. What is the difference between the seemingly clear
biological process of evolution, political process of
globalization and for example the cybernetic process of
negentropy? How are the movements and interactions of
atoms different from the movements and interactions of
cells and the movements and interactions of individuals,
nations, institutions etc.? Are these planes of existence
parallel to each other or they are somehow interdependent
and how? The social and biological identities are
mobilized through technical innovations and creative
design fostering new forms of relations, communities and
networks in which it is difficult to draw a clear border
between the social and biological, artificial and natural,
discursively constructed and objectively and scientifically
given. Design that borders with such symbiotic
experiments is post-human in the sense ‘“non-
anthropocentric” and open to new definition of what
means to be human, what is considered an organisms or
what is life and society.

BIONETWORKING BETWEEN BIOPOLITICS AND
COSMOPOLITICS

Biological data as means of interaction and symbiosis
question the active and conscious control of the users and
open a space for serendipity but also biological
determinism. We are witnessing design that objectifies
human subjects and makes use of the molecular level of
their identity that is not under conscious control and
represents very questionable intentions but also
unprecedented possibilities. This interaction based on our
biological identity openly opposes the phenomenological
concept of embodiment and human activity as something
conscious and driven by meaning creation. This results on
one side in the dystopian fear of biopolitical control and
reduction of humans to some form of collective and
controlled animal specie, on the other side it brings the
cosmopolitical vision of experimental and provision
collectives that border between human and non-human
agents [22].

The bionetworking presents a clear challenge to the
phenomenological approach to design that sees
technologies as extensions of our meaning creation
activities [23]. The design of bionetworking interfaces in
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not a simple solution to a problem that will bring more
meaningful experience to human existence but more of a
design that creates new problems and questions. It
redefines our embodiment and identity but also the
meaning of community, family and relations in the age of
personal genomics. Design of interfaces using DNA data
is simply a biopolitical experiment with possible future
forms of symbiosis around people sharing their genetic
data. These socio-technical and biopolitical experiments
relate closely to the utopian and dystopian visions behind
concepts such as: “regenerative bioeconomy” Catherine
Waldby and Robert Mitchell [24], “biological global as a
biocultural and totalizing condition” Sara Franklin and
Margaret Lock [25], “biological citizenship” by Nikolas
Rose & Carlos Novak [24], “therapeutic citizenship” by
Vinkh-kimNguyen [26], “genetic citizenship” and
“biocracy” by Donna Haraway [27], “techno-social
global assemblages” described by Aihwa Ong and
Stephen Collier [28], “global experiment with
modernity” and “everyday experiments” described by
Anthony Giddens [29] and many other current theories
and concepts that are trying to discuss the future
connected to our molecular and managed identities.

CONCLUSIONS

Human computer interaction with its  often
anthropocentric bias is making way to more complex
understanding of interaction involving symbiosis with
different systems. We expect our technologies to help us
understand and manage the different limits of our
biological, social and political existence rather than to
support the narrow technooptimist forms of enhancement
and extension. The design for this “post-interactive” era
prefers for this reason monitoring, visualizing, reminding
and persuading as the main functions of the new tools and
applications working with large numbers of human and
non-human actors. The traditional problems of
ergonomics, different attempts to enhance the cognitive
abilities with better GUI or user experiences and
cooperation in interactive or participatory design, are
giving place to more complex problems involving new
agents and also hybrid and semi-objects and subjects.

Biological, social, political, geographical and various
other aspects are becoming part of almost every design
problem and the goal is to create solutions that affect
whole ecosystems, habitats and institutions rather than
just building a tool for a group of users. Our present
technosociety is simply a plural and hybrid collective,
complex and emergent network that involves and will
involve new kinds of human and non-human agents as
active participants. It supports what contemporary
political thinkers call ,,community without unity”
(commonality with difference) [31] or singular plurality
[32]. This plurality does not include only humans but
more importantly all kinds of entities with which we
interact and build what Bruno Latour calls “collective
experiments”, “progressive compositions”, “provisional
assemblies”, “versions of collectives” or even
cosmopolitics [33].
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Post-human design in the sense of bionetworking and
biologging should serve as a methodology for addressing
and discussing biopolitical and cosmopolitical issues in
today’s technological society. Biopoloticial interfaces are
examples of new forms of symbiosis and networks
between human and non-human agents, between quasi-
subjects and quasi-objects are also potentially threatening
to our traditions and values and open new forms of
control and biopolitics. It is difficult to predict and decide
where is the line we should not cross in the case of such
interfaces and interactions. It is possible we already
created a dangerous precedents that will end up with
some eugenic style experiments and the future states and
communities will be build around genetically compatible
people.

The present technosociety is in constant flux that makes
everything uncertain and that gives us a hope that we still
can decide on our future. We need design experiments
which involve extreme linking, interconnecting and
reflecting upon all aspects of our biological, private,
social, public and even planetary lives in order to
understand the different scenarios. In this technosocial
process rather than state, we are experimenting with new
types of local and global awareness by creating different
identities and communities in the contexts of our homes,
neighborhoods, cities, countries or even the whole planet
and the biological habitat.
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ABSTRACT

The developing academic field of machine ethics seeks to
make artificial agents safer as they become more
pervasive throughout society. Motivated by planned next-
generation robotic systems, machine ethics typically
explores solutions for agents with autonomous capacities
intermediate between those of current artificial agents and
humans, with designs developed incrementally by and
embedded in a society of human agents. These
assumptions substantially simplify the problem of
designing a desirable agent and reflect the near-term
future well, but there are also cases in which they do not
hold. In particular, they need not apply to artificial agents
with human-level or greater capabilities. The potentially
very large impacts of such agents suggest that advance
analysis and research is valuable. We describe some of
the additional challenges such scenarios pose for machine
ethics.
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INTRODUCTION

The developing academic field of machine ethics seeks to
make artificial agents safer as they become more
pervasive throughout society. Motivated by planned next-
generation robotic systems, machine ethics typically
explores solutions for agents with autonomous capacities
intermediate between those of current artificial agents and
humans, with designs developed incrementally by and
embedded in a society of human agents. These
assumptions substantially simplify the problem of
designing a desirable agent and reflect the near-term
future well, but there are also cases in which they do not
hold. In particular, they need not apply to artificial agents
with human-level or greater capabilities. The potentially
very large impacts of such agents suggest that advance
analysis and research is valuable. We describe some of
the additional challenges such scenarios pose for machine
ethics.

MACHINE ETHICS

The research area of machine ethics (also called
roboethics) has recently emerged as a subfield of
Artificial Intelligence focusing on the task of ensuring
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ethical behavior of artificial agents (commonly called
AMAs, Artificial Moral Agents [1]), drawing contributors
from both computer science and philosophy. By focusing
on the behavior of artificial agents the field is
distinguished from earlier work in ethics as applied to
technology, which concerned itself with the use of
technology by humans and on rare occasions on the
treatment of machines by humans [2].

Machine ethics researchers agree that any AMAs would
be implicit ethical agents, capable of carrying out their
intended purpose in a safe and responsible manner but not
necessarily able to extend moral reasoning to novel
situations [3]. Opinions within the field part on the
question whether it is desirable, or even possible, to
construct AMAs that are full ethical agents, which like
human ethic decision-makers would be capable of
making explicit moral judgments and justifying them [2].

While Isaac Asimov's "Three Laws of Robotics" are
widely recognized to be an insufficient basis for machine
ethics [2, 3], there is little agreement on what moral
structure  AMAs should possess instead. Suggestions
range from applying evolutionary algorithms to
populations of artificial agents to achieve the "survival of
the most moral" [1], neural network models of cognition
[4] and various hybrid approaches [5] to value systems
inspired by the Golden Rule [1], virtue ethics [1], Kant's
Categorical Imperative [1, 2], utilitarianism [2] and many
others.

SUPERINTELLIGENCE

"A superintelligence is any intellect that vastly
outperforms the best human brains in practically every
field, including scientific creativity, general wisdom, and
social skills." — Nick Bostrom [6]

It has been proposed by wvarious authors that the
probability of a superintelligent software agent being
created within the coming few decades is high enough to
warrant consideration [6, 7, 8, 9, 10]. A superintelligent
agent would have such enormous consequences that even
if the probability of development is considered low, the
expected impact justifies careful consideration well
before the capabilities to produce such an agent are
realized [11, 12].

Because software programs can be freely copied so long
as hardware is available to run them on, the creation of a
single superintelligent machine could be shortly followed
by the existence of billions or more [13], e.g. expanding





