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Philosophy  of Engineering and  Design
(Technological) Actions is seen within the context
of philosophical reflections about rationalizing,
argumentation, modelling as specific particularities
of scientific research actions (in fundamental natural sciences and engineering
ones). Engineering is inseparable from design and technology (and vice versa: design
relates to engineering and technology; technology - to engineering and design). For
engineering both, is and ought relations; knowing that, knowing how, and know-
ing as mere direct experienced effective functioning, producing; world-to-mind and
mind-to-world directions, - appear valid and relevant (in different degrees, in di-
verse contexts).

Engineering and Design Technological Sciences open new interesting
methodological perspective for nowadays investigations. From the other side,
Engineering and Design Technological Sciences challenge higher and special
technical education; and might play the key role for its renovating, integrating
into inter-, cross- and trans- disciplinary studies. Infrastructure of Philosophy
of Engineering and Design Technological Actions could include Epistemology
of Engineering; Ontology of Engineering; elaborations on methodology of
measurement; Ethical, Socio-Political, Environmental Studies etc. Infrastructure
of Philosophy of Engineering and Design Technological Actions could correspond
to Engineering and Design Technological Sciences. Mentioned philosophical and
specific scientific fields remain to be open for diverse elaborations and development.

Modelling as an appropriate within both science and engineering method is
analyzed by involving into consideration topics of rationality and argumentation.
Rationality is epistemically relevant for argumentation and modelling. Concepts of
“frames” and “orientations” in argumentation are actual for interpreting rationality
of actions; and in scientific modelling. Modelling itself could be seen as a special
argumentative tool constructed on the rational background and opening rational
understanding for scientific discovery and engineering design technological
inventing.
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The proposed (under the general turn to Philosophy of Action or Practical
Philosophy) “Philosophy of Engineering and Design (Technological) Actions”
[Laktionova 2023a] can be seen within the context of philosophical reflec-
tions about rationalizing, argumentation, modelling as specific particularities
of scientific research actions (in fundamental natural sciences and engineer-
ing ones, which (the latter) are not simply reducible to the application of the
first from just mentioned). When speaking about engineering (including en-
gineering actions, sciences etc.) we mean here engineering inseparable from
design and technology (and vice versa: design is always connected with en-
gineering and technology; technology - with engineering and design). Such
inseparability, connectedness can come in different degrees, even can appear
potentially, but such potentiality crucially illuminates all three: engineering,
design, and technology.

The modelling appears to be widely proposed and used by scientists and
engineers [Ciula & Eide 2017]. Scientists are dealing with discovered phe-
nomena. The process of discovering always includes invention (as a research-
er cannot avoid to rely on some methodological and thematic frameworks;
avoid being a human agent with (his/her) valuable life orientations etc. which
(he/she) “brings” into (his/her) discoveries). Engineers are dealing with the
invented phenomena; they must effectively function. Engineering innovations
shift human agency and actions, constitute the world we are living in (and try-
ing to scientifically investigate upon).

Let us remember that science concerns with what is, how things are, know-
ing that; technology — with what is to be, how things ought to be, knowing how.
Technology brings the world closer to the way people want it to be. Science
strives to discover the world as it is, independently from humans. Engineer-
ing changes the world as a service to the public. Inseparable engineering, de-
sign and technology do not oppose science in the mentioned sense. In science
direction is from the world to the investigator, in technology - from the in-
ventor to the world; but for engineering (in the proposed understanding) all
the mentioned (both is and ought relations; knowing that, knowing how, and
knowing as mere direct experienced effective functioning, producing; world-
to-mind and mind-to-world directions) appear valid and relevant (in different
degrees, in diverse contexts).

The brought to attention particularities of current scientific investigations
imply the need of correspondent reactions in education on different levels; of
taking into account methodological inputs from the procedures of rational-
izing, argumentation, modelling. Modelling as an appropriate within both sci-
ence and engineering method can be analyzed by involving into consideration
topics of rationality and argumentation.

Among the main figures the works of whom I am involving into this re-
search are M. Boon (2021), A. Ciula and @. Eide (2017) - about modelling in
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sciences, engineering, and humanities practices; E. Lord (2018) - about ratio-
nality, Harald R. Wohlrapp (2014; 2017) - about argumentation and ratio-
nality. I continue my project (proceeding with it I have made some presen-
tations, taken part in different discussions; published an article [Laktionova
2023a] and abstract [Laktionova 2023b]; took part (without presentation) in
STS-Hub) on Technology and Agency in Kiate Hamburger Kolleg “Cultures of
Research”, RWTH Aachen University (Germany) with this article.

General methodological tools involve critical analysis, comparison, evalu-
ation etc. of the recent findings of nowadays authors to elaborate on rational-
izing, argumentation, modelling within Philosophy of Engineering and Design
(Technological) Actions, which will help to maintain its thematic “infrastruc-
ture” [Laktionova 2023b] under general perspective of Philosophy of Action
and Agency. Technology is seen via the concept of Agency understood as
agent’s potential (in Aristotelian sense) ability or capacity to act.

E. Lord investigates connection between reasons and rationality. He takes
the concept of reasons responsiveness which opens understanding of inter-
esting relations: that coherence is not enough for rationality, but incoherence
is enough for irrationality; and that adequate answering to reasons is not
enough for rationality, “possession of reasons” is the key to gain rationality
[Lord 2018: ch. 1].

Deliberating about possessing reasons [Lord 2018: part II] he insists pos-
sessing of reasons depends on knowing them. Such an epistemic condition of
possessing is necessary, but not sufficient. E. Lord introduces practical con-
dition: facts must be acknowledged as reasons by being sensitively used by
agents as reasons. Knowing a fact which plays the role of reason precedes
ability of performative demonstration of practical knowledge (knowledge-
how) of using it as a reason. Thus, an agent shows (his/her) possession of
knowledge of the fact which is being used as a reason for (his/her) action. In
such a way possessing of reasons appear rational (according to epistemic and
practical conditions providing for necessity and sufficiency) for actions.

So far, reasons get normativity; further step would concern responding to
normative reasons. Causal interpretation of such responding is challenged by
so-called “deviant causal chains”. To avoid the latter, realised within action
agent’s sensitivity to normative facts (as reasons) shows his rational com-
petence. Agent’s responding to reasons actualises his/her normative and/or
motivating attitudes. Reacting to normative and motivating reasons could be
independent: not all normative reasons are motivating and vice versa.

E. Lord is externalist about rationality: internal mental states (indepen-
dently of whether their contents are true or false) are not what agent’s ra-
tionality supervenes upon. Agent’s rationality is constituted by possession of
reasons - known (epistemically and practically) facts. Rationality is deontic:
an agent ought to do something only if it appears rationally to do it (but vice
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versa is not always the case). Oughtness is a function of normatively pos-
sessed by agent reasons.

E. Lord does not deliberate much about an agent as a bearer of rationality,
actions, intentions, beliefs etc. Agent can be not just a person, an individual,
but collective (sum of individuals), and common. Correspondently, there is
place, at least, for individual, collective, and common actions, and rationality.
Further, speaking about collective, and common actions in terms of interact-
ing, collaborating, teaming is also very puzzled nowadays. Interaction can be
not just between humans, but with machines, animals etc. These nuances are
not the proper tasks for the present elaborating, and appear to be very philo-
sophically complicated, independent, problematic topics in current inter- and
trans-disciplinary investigations.

Rationally possessed (in previously described sense) reasons differ if con-
cern actions, or intentions, or beliefs [Lord 2018: ch. 3]. Agent possesses rea-
sons and rationally reacts on them: reason for acting, or intending, or believ-
ing crucially influences rationality of such acting, or intending, or believing
and, thus, implies their accomplishment. Agent’s rationality is appropriate
responding to possessed normative reasons. Rationality before and after the
action takes place can differ.

Intentions and beliefs can be involved in argumentation. Argumentation
itself can be seen as action. The growth of elaborations on Informal Logic and
Argumentative Theory is very intensive today. The results and findings of
them have multitude of particular applications in different social investiga-
tions which include jurisprudence, law, political and economic studies, rhe-
torical and linguistic investigations, cultural and anthropological researches
etc. The effectiveness of such applications supports from its side the men-
tioned growth; and applications could widespread to natural and engineering
sciences. Nevertheless, and to improve such tendencies, there still remains a
need for philosophical explications about it. One of the prominent attempts of
such explications is the monograph of Harald R. Wohlrapp “The Concept of
Argument. A Philosophical Foundation” (2014), which has received a lot of
different reactions [Informal Logic 2017]. I intend to interpret Wohlrapp’s
views to clarify the concepts of validity, truth, justification, argumentation,
and rationality.

Harald R. Wohlrapp makes original elaboration on the structure of argu-
mentation that involves reinterpreted traditional epistemological issues of
knowledge, belief, justification, validity, truth, subjectivity, etc. via introducing
concepts of “orientation” and “frame” understood in pragmatic and dialecti-
cal ways. It seems interesting to rethink some results of “Hamburg Group on
Argumentation Theory” (in which Harald R. Wohlrapp participated; Ham-
burg Group on Argumentation Theory was initiated in early 80s of the 20™
century) in comparison with issues on the topic of “rationality” from the per-
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spective of alternative approaches of Philosophy of Action and Agency. Harald
R. Wohlrapp himself aims to philosophical interpretation that grounds and
clarifies argumentation concerning the human (personal, common, and so-
cially oriented) thinking abilities and rationality (in a broad sense); and are
further realized in performed (and directly or reflectively verbalized) actions.
Orientations get establishment via argumentation and function pragmatically
in human practice. They endorse value and validity constituting justification
“without a remainder of open objections”. Thus, thesis gets sufficiency and
acceptance. Philosophy of argument of Harald R. Wohlrapp provides for ra-
tionality for the act of accepting/not-accepting the argument, as a sequence
of propositions. Formal logical conclusions (even if correct and perfect in all
their qualities) appear neither necessary nor sufficient to guarantee success-
ful or satisfactory proceeding of interpretation, dialogue, or communication.

There took place discussion between Harald R. Wohlrapp and other
prominent theorists of argumentation theory [Informal Logic 2017]. Giving
the interpretation Wohlrapp’s views, I try to establish relation and consist-
ency between rationality, argumentation and actions. Argumentation is seen
as realization of agency, seen as capacity accomplished in actions. Rationality
as applied to argumentation characteristic remains to be ambiguous. It can-
not be reduced to optimization, effectiveness or validity. It can have degrees,
but criteria for its measuring are not clear. Justification also can come into de-
grees and characterizes contents that could be involved into argumentation.
Argumentation itself justifies actions as it performs itself.

Harald R. Wohlrapp insists that philosophical foundation for the argu-
ments and argumentation is in need and his monograph [Wohlrapp 2014]
is an outstanding attempt to provide such one. He sees ‘philosophical foun-
dation’ not as a theory of argumentation, but rather as having a meditative
function connected with two tasks: to theorize about the basis of argument in
terms of “orientation”; to produce tools to separate logical features of an
argument from its persuasive skills (actually working and bringing (un)
expected results) in the process of argumentation.

Philosophical foundation is a source of justification of a theory of argu-
mentation. Argumentation is communication with at least some partner,
who is not only seen as opponent, he also controls in the dialogue the va-
lidity and soundness of an argument. Assent as a result of the practice of
argumentation is obtained by rationally proceeded sequence of dialogical
communication. Rationality is not exhausted by logical features, by logi-
cal forms of presenting the opinion by an argument. From the other side
rationality cannot just be reduced to optimization of information and con-
cluding the evaluated contents as the best by applying different standards,
by assent thesis that would commit to its acceptance. But rationality ap-
pears to be not just inter-, but trans-subjective, we transcend it over for what-
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ever case of practice of argumentation. Argumentation is practice, it justifies
itself as it performs itself.

Argumentation as an activity involves different arguments as its constitu-
ents. An argument captures the opinion of the arguer. Different arguments
represent different opinions of the participants who take part in argumenta-
tion. This representation enriches opinions with structures. Opinion belongs
to the arguer, it is his position, belief, conviction etc., which he is ready to
propose and defend. Thus, his attitude to the content of his opinion could be
described in terms of sureness which he wants to be defended and admitted
as certainty. He is concerned about promoting it. But promoting it in argu-
mentation, making it into argument provides the content of opinion with a
structure, which not only clarifies it, but commits the arguer in a particular
way (that could be unexpected or ineligible by him initially). Hence, argumen-
tation appears to play the role of medium. Mediation as an argumentative ad-
vantage can be viewed in various ways, and involves different issues.

Harald R. Wohlrapp stresses meditative role of argumentation and takes
its analyses to be striving to the complete elucidation of complex sophisti-
cated arguments. According to him, clarification of the structure of an ar-
gument involves such philosophical notions as thesis, justification, opinion,
knowledge, contradiction, truth etc. And it is devoted to analyse “what really
happens in verbal practice when a thesis is posited based on reasons and/
or criticized with objections” [Wohlrapp 2014: vi]. The elaborations of the
Hamburg Group on Argumentation Theory, as Harald R. Wohlrapp admits,
brought many results about structures of arguments, as well as findings of
philosophical and logical etc. groups and circles working on Argumentation
and Informal Logic, also the communication between them appeared very
fruitful.

The argumentation results in considered and accepted “orientations”.
Orientations follow form theories: “theories are verbal formations that
open up any domains of reality at least to the extent that people are now
able to act within them” [Wohlrapp 2014: vi]. In such a way a theory over-
comes its proper scientific functioning and appears significant on the lev-
el of everyday life and in other scientific and humanitarian spheres. At the
same time, to play the role of orientation, it should claim not only fixation,
but flexibility, to be appropriate for the pragmatic changes and develop-
ments in broad sense. Each argumentation challenges the orientations,
and the theories which function as orientations. Validity of orientations
in argumentation as well as validity of a thesis, validity of an argument
within a particular practice of argumentation is provided by exhaustive
justification when there is no any rested objection questioning each of the
validities.
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Validity of the thesis allows it to play the role of orientation. So, in argu-
mentation as practice the participants are oriented by theoretical grasping
that is formed dynamically. Formal logic as a static theory is not sufficient
for such orienting; nevertheless, that argumentation leads to inferences.
Such inferences are rather quasi-logical.

Participants of argumentation, the arguers could be individual persons
as well as groups or communities. That is why to function as orientation,
content needs to be such that could be acceptable from different subjec-
tive points of view. This subjectivity seems to be a problem as the same
notion which is attempted to be prescribed in different way to different
participants.

Logical validity of the thesis presented by the argument is important
but does not guarantee that it will be accepted as such or moreover ac-
cepted in the status of orientation (that it will function as orientation).
The logical quality of the argument can have degrees. Logically valid argu-
mentative presentation is important: an argument should be sufficiently
valid representation of a thesis. At the same time there is a need of force of
persuasion, which should be enough for the argument, presenting a thesis,
to be accepted. Logical validity of an argument does not exclude the pos-
sibility of objections. Critics and opposition are the sources of objecting
an argument, even logically valid one. So far in argumentation the content
presented by a logically valid argument gets assess, could be questioned,
and objected. Thus, the nature of practice of argumentation is dialogical.
Dialogical character of argumentation means that there is no place for
lonely deliberating, but that argumentation is communication with at least
some partner. The partner is not only seen as opponent who is to be per-
suaded by the argument and accepts the thesis; partner controls in the
dialog the validity and soundness of an argument; assent might be missed.

Assent as a result of the practice of argumentation is obtained by ra-
tionally proceeded sequence of dialogical communication. Argumentation
overcomes communication, as it is an incomplete mediation via orienta-
tions between different opinions from various spheres. Rationality is not
exhausted by logical features, by logical forms of presenting the opinion
by an argument. From the other side rationality cannot just be reduced to
optimization of information and concluding the evaluated contents as the
best by applying different standards, by assent thesis that would commit
to its acceptance.

The logical sequence of presenting propositions in an argument guar-
antees the thesis as an inference. But it is not sufficient for the partner to
agree with the argument; rather it makes an assent possible. Contents of
the propositions involved in the argument could be evaluated differently.
Such assessing depends not just on the forms or schemes of representa-
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tion, but on contents as well. Very often the concrete value (for example,
true / false, good / bad, appropriate / misleading etc.) is vague, unobvious
for making judgment, or even unclear in formulation; the similar compli-
cations attach to the initial criteria for evaluating. Preciseness of criteria
and unambiguous evaluations remain to be more widespread in proper
scientific fields, but even here it is rather an ideal that is approximated in
actual investigations. Argumentation is practiced more often in political,
social, ethical etc. spheres, where diversity of opinions (often claimed to
be independent and rational by their bearers) is involved. Such involve-
ment complicates the possibility to find satisfactory reciprocally common
grounds for the comparisons, contests or even compatibility of alternative
positions.

The practice of argumentation presupposes to provide an opportunity
of acceptance of the proposed via arguments views. This could be done by
finding acceptable corrections of claimed opinions; and the best candidate
to be a ground for doing that is knowledge. The corpus of knowledge today
is so wide that we often just formally rely on and appeal to authority of sci-
entific theories without proper appropriation of its content to be our own
opinion, which we are sure about, which really matters for us. So far, even
best scientifically theoretically rational argument could lack importance
for me personally or for the circle of arguers, participants of argumenta-
tion who argue on the particular topic, to the content of which the best
scientific orientation is not directly relevant.

Today’s world is very dialogical, argumentation is important in all the
fields, including science itself, but its process, its mechanisms are still am-
biguous. Admitting of significance of argumentation does not imply by it-
self a growth of rationality. Hopes to rely on true knowledge as orientation
in argumentation are still relevant; but it is more and more obvious that
the concept of truth itself suffers from deflation and relativism. The last is
initially inconsistent with the concept of ‘truth’ as such.

Relativism, according to Harald R. Wohlrapp, is a dangerous challenge
that involves importance of argumentation itself, its usefulness. Relativism
‘shakes’ the ‘stable’ formal concept of argument, where the true conclu-
sion logically follows from true premises. The truth appears relative, but
the task to persuade for accepting the argument and reject the objections
to it remains. If we cannot insert true propositions to play the function of
premises and conclusion, we leave the lasts with the content of opinions.
Opinions are relative, opposite to true knowledge that supplies certainty.
True opinion has an advantage of being pragmatically relevant, but prag-
matic relevance as a correlate of truthfulness provides for conceptualiza-
tion, but not for a theory. Harald R. Wohlrapp proposes to decrease the
extremes of relativism and absolutism by treating an argument in terms
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of reasonableness, and dealing with validity of the thesis not as logically
formally understood, but as argumentatively valid.

Argumentative character of treating the truth saves its significance but
changes its status. In the end argumentation preserves the criterion of
truth and exceeds the understanding of it over formal definition and treat-
ing in terms of correspondence. So, practice of argumentation opens fur-
ther understanding and cases of realization of argumentative structures,
traits as well as deepens scopes of applications and contents of concomi-
tant concepts and phenomena. The practice of argumentation cannot be
reduced only to empirical examples of verbal speech actions. This prac-
tice does not have definite verges, involves conceptual and pre-conceptual
clarifications by being accomplished. This practice is not available as the
given data; it is realization that takes place. From inside of this realization
orientations, thesis, its justification and truth get their validity witnessed
and verified (or corrected, or even objected) by coming to assent or dis-
sent among participants.

Orientation relevant to a particular practice of argumentation gets its
practical application by such functioning: “Raising a validity claim by pre-
senting a thesis is equivalent to claiming that the thesis is suitable as a (new)
orientation” [Wohlrapp 2017: 163]. The content of orientation, thus, does
not remain to be theoretical but appears to be practically engaged. In such
a way theoretical significance and practical importance meet each other.

Argumentation as a practice involves asserting, justifying and criticiz-
ing. All these activities are directed upon the thesis. Asserting consists of
stating the thesis as a proposed for the participants matter to be accepted
as valid and significant relevant to the general context. Assertion of the
thesis can meet justification by reasons and criticizing by objections. As-
serting, justifying, and criticizing are provided by giving arguments. Argu-
ments should appear to be solid, reliable by being directly practically expe-
rienced in argumentation, hence asserted. Justification opens and fixes the
demand of thesis to play the role of orientation by the following: “In real
argument, justifications can start with references to practical competences
and they can contain, besides the well-known formal and informal argument
schemes, operative, reflective, and abstractive steps, whose appraisal requires
a close understanding of the respective issues” (Wohlrapp 2017: 165). Criti-
cism is devoted to control the construction and support of the thesis. Doubt-
ing and contradicting are the procedures of criticizing a thesis.

Not everyone understands and accepts (and is able for understanding and
accepting) the same argument evenly. Orientations are to be flexible enough
to allow such variety of ways of conceiving and positively / negatively evalu-
ating to accept an argument. That is why orientation consists of rather set
of beliefs, appears to be a pragmatically actual, relevant system of possible
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orientations. Then it opens possibilities for changing flexible understandings
and dealings. Differences of understanding of an argument in the context of
the system of orientations make the latter to be related with the notion of
frame. System of orientations remains to be a structural frame, but allows
differences. Frame differences need to be overcame, reunited by: “criticiz-
ing frames, ranking frames, harmonizing frames, and synthesizing frames”
[Wohlrapp 2017: 166].

Validity of an argument thus is not fixed and stable, but is emergent de-
pending on other relevant to the context of argumentation arguments that
maintain or undermine it. It is not available, but can be changed, specified
by emergence of further arguments. Validity can come to degrees, but re-
mains to be not relativized, but open for specification, it is to be reached
in practicing of argumentation. The last proceeds as self-reflective, self-
constitutive. The explicated interpretation of Wohlrapp’s views appears as
a supportive illustration of the stated conceptual positions about validity,
truth, justification, argumentation and rationality.

Reasons are always open for the reflection, they cannot refer to meta-
physical assumptions, and they are to be pragmatically relevant. Justifi-
cation also can come into degrees and characterizes contents that could be
involved into argumentation. Inter-subjectivity as reciprocal reliance on com-
mon-sense understanding within participants of common world character-
izes orientations and frames that play a role of implicit ‘hinges’ rather than
unequivocal fundament that grounds and allow joint practices. But rationality
appears to be not just inter-, but trans-subjective, we transcend it over for
whatever case of practice of argumentation. Argumentation justifies itself as
it performs itself.

Rationality and argumentation are relevant within modelling. A. Ciula and
@. Eide (2017) analyse modelling as heuristic methodological tool in digital
humanities (seen interdisciplinary) which semiotically represents (im)mate-
rial phenomena. Modelling is a way to gain knowledge and meaning of such is-
sues in different contexts (in particular, of digital humanities). Modelling can
be viewed as opening the possibility of communicating between humans and
computers; as fruitful mean or tool for (improving) thinking. By modelling
A. Ciula and @. Eide [Ciula & Eide 2017: i34] primarily understand external
representations of phenomena and concepts.

Modelling (as a practical semiotic thinking; and acting of constructing
models) openly produces meaningfulness of reasoning, epistemically valu-
able contextual senses. Modelling as reasoning can be devoted to both pro-
ducing and understanding (I insist on inseparability of these processes) of
senses; it appears to be a common shared language; it does not only externally
represent, but present (performatively accomplishing, as I claim) reasoning.
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The background which precedes the modelling contribute into it and for its
interpretative usage.

M. Boon [Boon 2021: 80] proposes a methodology of scientific modelling
in the engineering (dealing with functioning of invented phenomena) and
(so-called) basic sciences (dealing with discovered phenomena and trialling
theories about them) by comparing scientific research in them. Modelling is
constructing of models. Sciences (where hypothetical-deductive methodology
remains to be relevant) are involved into technological problem-solving and
innovation of design-concepts (behind them stand functional interpretations
of phenomena). Phenomena take place within physical-technological circum-
stances. Modelling can be of physical-technological contexts for investigated
phenomena; and of technological artifacts for producing phenomena.

Engineering involves scientific, technological and design counterparts.
Phenomena (including items, properties, processes) investigated by engi-
neering and (so-called) basic sciences can be natural, physical, and technolog-
ical simultaneously (or not at the same time). M. Boon [Boon 2021: 81] gives
examples: “For example, a membrane, an electromagnetic coil and a prosthe-
sis are technological objects, which have specific properties, or which function
by means of specific processes. Examples of technologically produced physical
phenomena are light, sound, electricity, chemical compounds, and all kinds of
material properties.”

Technological contexts depend on gaining scientific knowledge about
functional and quality effectiveness to provide for design and producing in-
dustrially and economically successful devices. Innovative pragmatic and fun-
damental approaches are relevant in engineering and science, there is “transi-
tion” between them.

M. Boon [Boon 2021: 82] properly distinguishes between phenomena and
knowledge of phenomena. Knowledge of phenomena are epistemic artifacts:
descriptions; concepts (such as elasticity, energy, motor, etc.); measurements;
and, finally, scientific models of phenomena. There are laws which represent
verbally and mathematically (reproducible physical-technological) phenom-
ena. Knowledge is used by humans and computers for creating, designing,
optimizing, controlling etc. the mentioned epistemic artifacts. Mathematical
model of a phenomenon, for instance, can be applied to calculate predictions.
Qualitative or quantitative knowledge of a physical-technological phenom-
ena includes appropriate physical-technological circumstances, to name just
some possible: temperature, light, chemical composition, material properties,
features of the technological device etc. All phenomena are more adequately
seen via attention to physical-technological circumstances, so-called [Boon
2021: 82] “embedded”, in these circumstances. The “view from nowhere” on
any phenomenon is not fruitful, and even impossible.
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Modelling of the phenomenon is mostly accompanied with elaboration and
producing, designing of correspondent technological devices, of its digital com-
puter programming for simulation and investigative scientific proceedings.
Inherent natural functioning provides samples for technologically designed
concepts and functions. Physical-technological phenomena (including items,
properties, processes) can be seen through their appropriate successful func-
tioning or problematic undesired dys- or malfunctioning. These phenomena
can be naturally and technologically generated and reproduced and even cause
technological function or (mal-) dysfunction. The other way round: techno-
logical engineering creates and controls physical-technological phenomena.
Knowledge about these appropriate functioning is knowledge-how of physical-
technological phenomena, tools, devices, and their functioning.

Scientific elaboration about engineering design technological action un-
derstood in terms of the providing for the described functioning of physi-
cal-technological phenomena is complex. It starts with constructing design-
concept(s) based on (knowledge of) physical-technological phenomena, its
description and further modelling for technological engineering (re)produc-
ing. Further: “In the engineering sciences - technologically produced - phys-
ical-technological phenomena are conceived as physical building blocks for
physically creating, managing and developing technological functions.” [Boon
2021: 86]. Phenomena proposed to be are analysed upon modular approach.
They ensure physical building blocks for design technological function.

Modular knowledge allows conceptualizing design of phenomena as recip-
rocally interconnected, even interacted. Thus, modular knowledge of diverse
levels (higher and lower; horizontal and vertical; parallel and sequential;
networks of phenomena) of phenomena’s interacting involving multi-scaled
models opens variable functional “mosaics” of them (physical-technological
phenomena). Again, physical-technological phenomena hang on physical and
technological circumstances; they are reachable, show themselves and are
under control only when particular natural and technological conditions are
maintained; when they are technologically tractable.

Complex modular knowledge of physical-technological phenomena via
constructing multi-scale models of them is not consistent with Hempel’s
[Hempel 1966] hypothetical deductive method and deductive-nomological
model of explanation, which still appears widespread today. The defended by
Boon's methodology is a way to gain deserved to be remarked information
about phenomenon; classical explanation appears often not accomplishable,
not sufficient, or even not relevant at all!

Models are built for being employed, for provide appropriate methodology
and gain results. They are not a priori, but are created withing the investigative
purpose. Nevertheless, M. Boon gives 10 general questions (which might be seen
as generalized framing or orientating) for doing modelling [Boon 2021: 89]:
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(Q1) Problem context?

(Q2) Target-system or physical-technological phenomenon (P) for which
the model is constructed?

(Q3) Intended epistemic function(s) of the model?

(Q4) Model type?

(Q5) Relevant (physical and/or technical) circumstances and properties
(i.e., those that affect the phenomenon)?

(Q6) Measurable (physical-technological) variables (i.e., by which vari-
ables is a non-observable phenomenon connected to the tangible world, or, by
which variables is the phenomenon or target-system affected)?

(Q7) Idealizations, simplifications and abstractions?

(Q8) Knowledge (theoretical knowledge, knowledge of sub-phenomena,
phenomenological laws, empirical knowledge) and theoretical principles
used in the construction of the model?

(Q9) Hypotheses (e.g., new concepts and explanations) ‘built-in’ to the
model?

(Q10) Justification and testing of the model? The red arrows indicate ele-
ments that can be modified when testing and improving the model. The yel-
low square surrounding the modelling process indicates the testing phase in
Q10.

Modelling on the given frames or orientations is actual in both basic sci-
ences and for analysing engineering and design technological actions (and
correspondent sciences). There appears no gap between them. Modelling is
dependent on measurability. The latter often is problematic and is supplied,
as well as possibility of testing and justification, only within the realization
of the modelling itself. Via modelling such important methodological ingre-
dients as testing and justification can become available. Modelling appears
performative, not just functioning, but providing for functioning, under corre-
spondent physical-technological circumstances, of phenomena. Via modelling
phenomena can be not just represented, but performatively presented as such
with the background of physical and technological circumstances.

Philosophical treatment of Engineering and Design (Technological) Ac-
tions and correspondent sciences and scientific activities can fruitfully in-
volve topics of rationality, modelling, argumentation for its methodological
philosophical basement (understood as a general background). Rationality as
common-sense reliable pragmatic trying for optimization and effectiveness
was elaborated with references to E. Lord [Lord 2018] findings in terms of ap-
propriate (sensitive) responding to possessed (by knowing-how to use) nor-
mative (oughtness is a function of possession) reasons (known facts, accepted
as the reasons). Rationality is relevant for argumentation and modelling. For
effective argumentation [Wohlrapp 2014; Wohlrapp 2017] formal logical
tools are not enough; touchstone significance of “frames” and “orientations”
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in argumentation is also stimulative for an agent to possess reasons and act
rationally. Modelling itself could be seen as a special argumentative tool con-
structed on the rational background and opening rational understanding
(possible for further argumentative applications) for scientific discovery and
engineering design technological inventing in general; and within particular
engineering and design technological actions.

All of the topics: rationality, argumentation, and modelling, - involve de-
liberations about reasons and reasonableness; different aspects of them.
Epistemological context has also appeared relevant in all of them. Thus, the
proposed perspective is promising within philosophy of Engineering and De-
sign (Technological) Actions; and for applications in correspondent scientific
methodological elaborations. Another consequence of the proposed analysis
is not opposing so-called natural, social sciences and humanities. Different
branches and disciplines of them as well as engineering and design technolog-
ical sciences appear and share methodology in inter- (mutual), cross- (when
points from various scientific research findings meet together in one project)
and trans- disciplinary (when laymen opinions are experimentally taken into
scientific (might be inter- and cross- disciplinary) considerations) studies via
being engaged in various labs, including life-labs. Labs themselves provide for
fruitful new current educational platforms.
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AHHa JlakmioHoga. ®inocodis iH:KeHePHO-KOHCTPYKTOPCHLKHX TEXHOJIOTi4-
HHX Jiii: pauioHaAbHICTH, apryMeHTAallisl, MOJeJII0BAHHS

disnocodiss iHKEHepPHO-KOHCTPYKTOPCbKUX TEXHOJIOTIYHUX Ai mepersisja-
€TbCS B KOHTEKCTi ¢iiocodpcbKoro ocMucieHHs paljioHasnisanii, apryMeHTyBaH-
Hsl, MOZIEJIIOBAHHS SIK CHeljaJIbHUX OKpPeMHUX B HayKOBUX MOLIyKax Jid (B QpyH-
JlaMeHTaJbHUX NIPUPOJAHUYMX i B iHKeHEepHHUX HayKax). [HxKeHepiss Hepo3pHUBHO
MOB’si3aHa 3 KOHCTPYIOBAaHHAM (n3aiiHOM) i TexHosioriero (i HaBMaKu: JU3aiH
- 3 iHXKeHepi€lo | TEXHOJIOTiEI; TEXHOJIOTIS — 3 iHXKeHepi€lo i KOHCTPYOBAHHSIM).
B imxxeHepil Bci, CTOCYHKU € i Mae 6ymu; 3HAHHA 1110, 3HAHHA sIK i 3HaHHS K [J[0-
cBifiHe Ge3nocepenHe edpekTUBHe QYHKI[IOHYBAaHHS, NPOAYKYBAaHHS; HalpsiMU
Bi/l CBITY [0 CBiZOMOCTI i Bijj CBIJOMOCTI 10 CBIiTy, — BUABJIAKTbCI YAHHUMHU 1
aKTyaJIbHUMHU (Pi3HUMHU CTyNEHsIMHU, B Bi[MiHHUX KOHTEKCTaX).

[HXeHepHO-KOHCTPYKTOPCHKI TEXHOJOTIUHI HAayKW BiJJKPHMBAIOThb HOBY LiKaBy
MEeTO/I0JIOTIUHY NePCIeKTUBY AJIs CYYaCHUX J0CiKeHb. 3 iHIIOro 60Ky, iHxe-
HEPHO-KOHCTPYKTOPChKI TeXHOJOTIYHI HAYKH KHU/JAl0Th BUKJIMK BUILIN Ta creLi-
QJIbHO-TEXHIYHIN OCBIiTi; MOXKYTb BiZirpaTy K/J040BY POJIb JIs1 OHOBJIEHHS OCBi-
TH; COPUATHU IHTerpauii B MiXk-, Kpoc- Ta TpaHC- JUCLUIIIHAPHI JOC/IKEeHHS.
[HdpacTpykTypa dpinocodii iHxKeHEepHO-KOHCTPYKTOPCHKUX TEXHOJIOTIYHUX il
MOXKe BKJIIOYATH eMicTeMOoJIOTilo iHXKeHepil; oHToJIOri0 iHXKeHepil; po3po6KHU 3
MeTOJMKH BUMIPIOBAHHA; €TUYHI, COLiaJIbHO-TIOJIITUYHI, €KOJIOTTYHI JOCTiKeH-
HA Towlo. [HPpacTpykTypa dinocodii iHKeHEPHO-KOHCTPYKTOPCHKUX TEXHOJIO-
riYHUX [id MOe BiANOBIAATH iHXXeHEepPHO-KOHCTPYKTOPCbKUM TEXHOJIOTIYHUM
HaykaM. 3raziaHi ¢pinocodebki Ta cnenupivyHi HayKoBi ranysi 3anuIamwTbCA Bij-
KPUTHUMU [JJis pi3HOMaHITHUX PO3PO6OK i pO3BUTKY.

MogenoBaHHs, 9K CAYIIHUN B Hayli i iHXeHepil MeTOJ, aHaJli3yeTbCcA 3a-
BJSIKM 3aJlyYeHHIO TeMaTHUKU pallioHa/JbHOCTI i aprymenTauii. PanjioHanbHicTh
enicTeMi4yHO [0J1y4yHa aprymMeHTauii I MoAe/I0BaHHIO. KOHLIeNTH «KapKacu» Ta
«opieHTaLii» B apryMeHTauii JopeyHi /4 iHTeprnpeTayii payioHalbHOCTI AiH; |
B HAayKOBOMY Mo/ieitoBaHHi. CaMe Mo/ie/I0BaHHS MOX<HA NepeiUBUTUCA K 0CO-
6/IMBUM apryMeHTaliliHUM iHCTPyMEHT CKOHCTPYHOBAaHUM Ha paljioHaJbHIN
OCHOBI | fIK KJIIOY JIJIfl PalliOHAJIbHOTO PO3yMIHHSA HAayKOBOTO BiJIKPUTTA 1 IHXKe-
HEePHO-KOHCTPYKTOPCbKOTI'0 TEXHOJIOTIYHOT O BUHAXOLY.

Katoyosi caoea: ginocogis inoicenepno-koncmpykmopcoKux mexHoi02i4Hux oiil,
OU3alH, PAYIOHAILHICMb, apPSYMEHMAayis, MOOEIO8ANH S, HAYKA, MEXHOL02IA, aKmue-
Hicms, Memodoso2is suujoi ma cneyianbHO-MexXHIYHOI 0c8imu iHJceHepHO-KOH-
CIMPYKMOPCbKUX MEXHONOIUHUX HAYK.
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