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Abstract

In my contribution, | appropriate the distinction made in English between “instructing to” and “instructing
in” in order to differentiate between the mode of instruction characteristic of technical processes —
instructing to — which is more akin to order and command, and a mode of instruction closer to teaching —
instructing in. Talk of instruction covers a spectrum of cases, with the technological paradigm of
“instructing to” being on the one end of the spectrum, as opposed to the open-ended process of
“instructing in” on the other end. More precisely, the former paradigm is that of an automaton, “a
machine which performs a range of functions according to a predetermined set of coded instructions”,
whereas the latter can be imagined as an “open-ended” process of instruction, such as language
instruction (following Cavell’s take on Wittgensteinian scenes of instruction). While the model of
instruction pertaining to technology is led by the goal of achieving automatisation, language instruction
runs counter to the idea of language usage running in an automatic way — even though the process of
instruction itself includes elements of drill and repetition. The goal of becoming a competent language
user is in a way never achieved fully, since it is always possible to discover new ways of expressing the
same things or even to discover new words and expressions. As the distinction elaborated in this
contribution helps to show, it is thus not appropriate to talk of instructing a machine in singing, but it will
be possible to instruct it to produce sounds that remind of singing. Taking the other direction, however,
reveals that technological systems can instruct humans to behave in certain “automatic” ways, leaving it
to education to instruct present and future generations in becoming competent users of different
technologies.
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AHHOTanus
B cBoeil cTaThe s MCMONB3YIO pasiuuue, MPOBEICHHOC B aHTJMHCKOM s3bIKe Mekmy “instructing to”
(“uaCTpyKIIMA K ...”) ®m “instructing in”, (“uHCTpyKIMA O...”), 4TOOBI pasnuyath cHocod oOydeHws,

XapaKTepHBII Ul TEXHHYECKUX IMpoleccoB — INStructing to — xoTopblid OoJblle MOXO0X Ha NpUKa3 H
KOMaHJy, U crocob oOyuenus Ommke K obydenuro — “instructing in, uncTpyktupoBanue. PasroBop o6
oOyueHHH OXBAaTBIBACT CIEKTP CJIydYaeB, MNPHYEM TEXHOJOrWueckas mapagurma “instructing to”
HAaXOIUTCsSI HA OJHOM KOHIIE CIIEKTpa, B OTJIMYHE OT OTKPBHITOrO mpolecca “instructing in” wa apyrom
koHue. TouHee, mepBasi mapajurMa — 3TO IIapaWrMa aBTOMAara, ‘‘MAIlUHbBI, KOTOpas BBHIIOIHSIET PN
(yHKIMIA B COOTBETCTBHH C 3apaHee ONpeeeHHBIM HAa0OpOM 3aKOANPOBAHHBIX HHCTPYKILIUIT”, TOTAA KaK
BTOPYIO MOYHO TIPEJICTaBUTh KaK “OTKPBITHIA” mpolecc 00y4eHHs, TaKoW Kak s3bIkoBoe oOyueHue (B
COOTBETCTBHH € NoAX0oa0M Kapemia k BUTTeHIITEHHOBCKUM clieHaM o0y4eHus). B To Bpems kak Mozens
00y4eHHsl, OTHOCSIANACS K TEXHOJOTHH, HAaIpaBlieHa Ha JOCTHIKEHHE LM aBTOMaTH3alluu, o0ydeHHe
S3bIKY MPOTUBOPEYHT HJiee aBTOMATHYECKOTO MCIIOJIb30BaHUS SI3bIKA, JAaXKe €CIIM caM IIPOolecc 00yueHus
BKJIIOYAET 3JIEMEHTHl TPEHUPOBKH M TOBTOPEHHMs. Llenb craTh KOMIETEHTHBIM ITOJIb30BATENIEM S3bIKA
HHUKOT/]a HE JIOCTHTaeTCsl TTOJHOCTBIO, MIOCKOJIBKY BCETJda MOXXHO OTKPBITH HOBBIE CIIOCOOBI BBIPAKEHHS
OTHMX W TeX JK€ Belled WM Jlake OTKPHITh HOBBIE CJOBa M BblpakeHus. Kak momoraer mnokasartb
pasnuume, pa3pabOoTaHHOE B 3TOM BKJI3Je, HEYMECTHO T'OBOPHUTh 00 OOy4YEeHWHM MallMHBI NE€HHIO, HO
MOXHO HAy4YHWTh €€ MPOM3BOAWTH 3BYKH, HaloMuHamouiue nenue. OAHAKO C APYrOd CTOPOHBI, MBI
OOHapy)XMBaeM, YTO TEXHOJIOTHYECKHE CHCTEMbl MOTYT HAY4YHTh JIOJIEi BECTH ceDs OmpejieleHHbIM
“aBTOMaTHYECKNM ™~ 00pa3oM, OCTaBIssA 00pa30BaHUIO 00ydaTh HBIHEIIHEE W OyIyIIHe MOKOJICHHS TOMY,
KaK CTaTh KOMIIETEHTHBIMH I0JIb30BaTEISIMH PA3JIMYHBIX TEXHOJIOTHH.
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INTRODUCTION

We are all familiar with the composition of a cooking recipe, which contains a set
of ingredients and instructions on how to prepare a meal, using the ingredients listed.
And every now and then we read user manuals, following the instructions contained in
them. In some other cases we can ourselves figure as “instructors” — when teaching
another person how to cook or how to operate a machine or vehicle, to name only a few
examples. Instructions can be either verbal (expressed in sentences of natural languages
or in speech acts), formal (sets of symbols in programming languages) or non-verbal
(hand signs, gestures).

Despite its familiarity within the everyday life and its special prominence in the
context of using technology, the topic of instructing and instruction has not as yet been
thoroughly explored in the area of philosophy of technology. In order to contribute to
opening a discussion about instructions, I would like to present some preliminary ideas
about the ways in which we can approach this topic. In this paper | introduce and
elaborate on two distinct paradigms of instruction: instructing to and instructing in.
They differ in several aspects: as regards their procedures, the context of application and
overall goals/purposes.

Instructing to is most prominently found in the area of programming, in the cases
where a machine, application, device, or an entire system is instructed to behave in a
certain way, performing tasks or solving problems. The way the instruction works is
rather straightforward: there is a clearly defined task and distinct steps that need to be
completed in order for the task to be fulfilled. The regularity and routinized processes
are at the core of this kind of instruction, since its success largely depends on the exact
execution of instructions, that should be formulated in an unambiguous way. The
possibility of variation or deviation has to be previously integrated into the instructions.
In the first section of this paper | will introduce several cases of instructing to, in the
area of human-machine interaction, but also in the interaction between human agents.
The applicability of the paradigm in the case of molecular biology will also be
presented.

Instructing in can be — most generally speaking — found in the field of teaching,
where a skill is to be mastered or knowledge is being transmitted. This is a rather open-
ended kind of instruction, where we cannot definitively say when the last stage has been
reached. In my paper instructing in will be elaborated in the second section, where | will
focus on the example of teaching and learning a language, by looking into this process
from the perspective of both the person teaching and the person being taught.
Furthermore, it will be assumed that even though there is a goal that is to be reached
when we engage in this kind of instruction, this goal can never be fully attained, as the
point is not simply to complete a task, but either to become good at something or to gain
specific insight or expertise, which is accompanied by certain independence or
autonomy in exercising it, that can only be the result of a long-term training process.
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The goal of introducing the distinction between instructing to and instructing in is
to capture two distinct processes and their specific features, as well as to clarify whether
this distinction is well-founded.

THE PARADIGM OF INSTRUCTING TO

The first paradigm of instruction is mostly found in the context of technology,
broadly speaking: both as a feature of human-machine interaction, as well as within the
interaction between machines. In its purest form it is exemplified by an automaton — “a
machine which performs the range of functions according to a predetermined set of
coded instructions” (Rangra & Madhusudan, 2016). Automatic processes unfold in a
predetermined way, where any variation or divergence is either also predetermined
(hence part of the instructions) or otherwise indicates an interruption, error, or any kind
of failure in the process. The underlying scheme of this kind of instruction is:
command — execute — repeat. Typically, the goal of this first type of instruction is to
enable the performance of different functions or a fulfilment of a task that a specific
machine or device is designed to fulfil. The process of executing instructions, which are
normally formulated as commands, is directed at fulfilling well-defined tasks. The
success of the process depends both on the precision or exactness of instructions, as
well as on well-defined tasks or functions that are supposed to be completed.

This is why instructing to is characteristic of computer programmes, or of
programming generally. According to a common definition: “a computer program is a
detailed plan or procedure for solving a problem with a computer; more specifically,
an unambiguous, ordered sequence of computational instructions necessary to achieve
such a solution.” (Gregersen, 2021). What is important here is that the computer
program gives orders to a computer processor, because it can be unambiguously
translated into exact instructions in machine language. A group of such orders or
commands for the central processing unit is called an instruction set. They enable the
central processing unit to perform tasks. There are different kinds of instruction sets,
some of which are more complex than others. One example of a single instruction can
be a single add command: “A single instruction can initiate multiple actions by the
computer, such as a single add command launching multiple memory access load and
store instructions” (Kivan, 2022). Apart from that “instruction sets work with other
important parts of a computer, such as compilers and interpreters. Those components
translate high-level programming code into machine code that the processor can
understand” (Kivan, 2022). What is apparent from the above definitions is that
instruction sets have to be embedded into the entire makeup of the computer, in order to
make possible the completion of certain tasks or functions. In order to be understood by
the processor, programs have to be translated into instructions.
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The importance of translation for instructing to becomes especially clear in the
cases in which this paradigm had found its way into other fields, for example into
molecular biology. When describing processes at the molecular level, it is common to
say that DNA contains “instructions” for essential biological processes, such as protein
synthesis. Analogous to the case of programming, the DNA code must be interpreted
and translated, via mRNA and other intermediary steps, in order to be enacted in the
cell. These features of instructing to show the process of translation to be its
complementary process, at least in the two cases that were presented here: computer
programmes and the DNA code.

The two mentioned cases of instructing to may suggest that this paradigm is only
found in the context of programming — including the (metaphorical) application of
programming to other fields. However, the case of instructing to is by no means limited
to machine language or machine-to-machine communication. In the realm of interaction
between human agents there are numerous cases where instruction to is instantiated.
The example of partaking in traffic — either as a pedestrian, bicycle rider, car driver, or a
user of any other means of transport — can serve to illustrate this case. In cases where
the regulation by means of the system of traffic lights is not available, or for any other
reason cannot be relied upon to regulate the traffic, there is a human agent — traffic
policeman — regulating the flow of traffic at major busy crossroads, by using his arms
and hands. The hand-signs that the traffic policeman is using are instructions — in the
sense of instructing to. Such instructions are embedded into the broader context of
traffic rules and driving tests, which makes it possible for participants in the traffic to
understand the instructions given by the traffic policeman and to spontaneously act
according to them in new situations. The act of translation, which was necessary in both
previous cases, is here replaced by previous training — part of which consists in getting
acquainted with the rules of the traffic system. We will see in the next section how this
aspect of training features in the second paradigm of instruction, instructing in.

THE PARADIGM OF INSTRUCTING IN

The second paradigm can be best introduced by looking at the process of teaching
and learning. | have chosen the example of a child learning a language, thus becoming
in time a competent speaker and being introduced into the community of language
speakers.

In explicating the paradigm with the help of this example, | follow Stanley
Cavell’s reading of Wittgensteinian scenes of instruction, which are prominent in the
Philosophical Investigations.

In these scenes we always see an instructor/teacher and a pupil/student focusing
on a certain task or theme that the student is being instructed in. Normally the teacher
will show the student the first steps of the task — for example how to continue a series of
natural numbers according to a certain rule. After a while the student will be required to
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go on with the series without teacher’s assistance, thus demonstrating the ability to
continue the series on his or on her own and thereby of having mastered the application
of the rule generating the series. Wittgenstein is especially interested in all the ways in
which this instruction process can “go wrong”. These are discussed under the general
heading of “rule-following” and cover a much broader spectrum of questions than those
pertaining to instruction. When it comes to the role of instruction in these examples, one
can say that part of the instruction process does consist in instructing to — the student is
instructed to write one number after another, or (to take the example of instruction in
languages) demonstrate the ability to formulate a sentence according to grammatical
rules. What makes the examples so interesting is the following: every time the teacher
and the student reach a certain point at which the student needs to go on without
teacher’s assistance. At that moment the student might need to make a sort of a “leap”
from already familiar cases to completely new ones. Cavell has described this as
“anxiousness...upon which instruction may founder: an awareness of the point at which
the path of our communication depends upon your taking the next step, unaided by
anything more from me save my belief in your readiness to take it. It is the mark of a
good teacher in certain domains to know when to stop prompting, domains in which
further knowledge is earned not through further drilling but through proper waiting. It is
a different form of exercise. People are not equally good at this, certainly teachers are
not equally good; but one can learn to be better” (Cavell, 1999). The crucial thing about
instructing in is that it requires this “leap” to happen in order for it to be successful. In
most cases this is nothing extraordinary and perhaps one can even say that it happens
naturally. Still, it marks one of the central differences between instructing to and
instructing in. Perhaps we can say that instructing in, when successful, allows the
instructed party to leave the instruction behind. If someone can continue on their own,
without being told what the next step is or how to conduct it, then there is no need to be
instructed. The goal is to attain mastery of a practice, whether that practice is dancing,
playing an instrument, building houses, or speaking a language.

The second major difference between instructing to and instructing in concerns
the kind of embedding that is present in both cases. We have seen that instruction to
depends for its workings either on translation, or on its embedding in a system of rules.
This gives rise to the question: What kind of embedding is required for instructing in to
take place? In order to give an answer to this, I will one more time refer to Cavell’s
reading of the scenes of instruction, in the case in which a child is learning its mother
tongue: “Instead, then, of saying either that we tell beginners what words mean, or that
we teach them what objects are, | will say: We initiate them, into the relevant forms of
life held in language and gathered around the objects and persons of our world. For that
to be possible, we must make ourselves exemplary and take responsibility for that
assumption of authority; and the initiate must be able to follow us, in however
rudimentary a way, naturally (look where our finger points, laugh at what we laugh at,
comfort what we comfort, notice what we notice, find alike or remarkable or ordinary
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what we find alike or remarkable or ordinary, feel pain at what we feel pain at, enjoy the
weather or the notion we enjoy, make the sounds we make); and he must want to follow
us (care about our approval, like a smile better than a frown, a croon better than a croak,
a pat better than a slap). ‘Teaching’ here would mean something like ‘showing them
what we say and do’, and ‘accepting what they say and do as what we say and do’, etc.;
and this will be more than we know, or can say” (Cavell, 1999). The kind of embedding
that is depicted here encompasses the entire way of living in which a certain practice
takes place. Cavell describes the first steps of being instructed in a language (this
language being one’s mother tongue) as being initiated “into the relevant forms of life
held in language and gathered around the objects and persons of our world”. This kind
of embedding provides both the instructor and the person being instructed with the
possibility to reach the stage (be it one or several stages) at which the teacher can stop
the instruction (stop prompting, requesting), so as to allow the other to take the next step
on their own. Only then can the instructing process fulfil its purpose.

CONCLUSION

The two paradigms of instruction are indeed different paradigms. They cannot be
“translated” into one another. If the goal of instructing to is to reach automatisation, the
goal of instructing in is to become autonomous when engaging in a certain practice.
These are very different goals. And even though instructing in includes instructing to at
its various stages, it is still not possible to reduce instructing in to instructing to. At least
for now, it is not possible to instruct a machine or a robot in singing; one can only
instruct it to produce sounds similar to singing. It remains to be seen whether the
developments in the field of machine learning and artificial intelligence in general can
ever bring about the overcoming of this difference.
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