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In diesem Sinne rät Meyer 
der Hausfrau, die ja auch sonn­
tags arbeite und oft selbst nachts 
nicht zur Ruhe komme, sondern 
sich in „ständiger Arbeitsbe­
reitschaft“ befinde, nicht nur zu 
Gymnastikübungen, sondern vor 
allem zu Ruhepausen, bei denen 
sie sich im abgedunkelten stillen 
Raum für 10 Minuten flach auf 
den Rücken legen soll (die Kinder 
könne man dazu bringen, mitzu­
machen, indem sie „Toter Mann“ 
spielten).30 Dass die Hausfrau, „die 
z u g l e i c h Leiterin und Arbeite­
rin ihres ‚Betriebes‘ ist, sich selbst 
den Zeitpunkt zur Unterbrechung 
der Arbeit befehlen muß, bedeutet 
zwar eine gewisse Erschwerung, 
aber auch bei der Verwirklichung 
einen Mehrgewinn, weil sich darin 
wieder eine schöne Gelegenheit 
zur Selbsterziehung birgt.“ 31 Das 
klingt für uns heute immer noch 
aktuell als Tipp für alle, die selbst-
strukturierter Arbeit nachgehen. 

Auch eine veränderte Einstellung zum Putzen einzunehmen, taucht heute, etwa 100 
Jahre später, im Kontext von Ratgebern zu Meditation und Achtsamkeitsübungen 
auf.32 Dieser gegenwärtige Self-Care-Diskurs wird ebenfalls wieder hauptsächlich von 
Frauen geführt und dürfte sich beim Aufbrechen von Geschlechterrollen als nicht 
besonders hilfreich erweisen. Vor allem aber setzt dieser Diskurs auf eine neoliberale 
Selbstoptimierung, die die Verantwortung allein beim Individuum statt in der Verän­
derung gesellschaftlicher Verhältnisse verortet. Meyers Idee der Selbsterziehung lässt 

	30	 Ebd., S. 22–26.
	31	 Ebd., S. 25f.
	32	 Siehe u. a. Nicole C. Karafyllis: Putzen als Passion. Ein philosophischer Universalreiniger für klare 

Verhältnisse, Berlin 2013.

10: Fotografien aus Berliner Montessori-Kinderheimen, Jungen und 
Mädchen beim Lernen von Hausarbeit. In: Erna Meyer: Der neue 
Haushalt, 1928.
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sich hier als Vorläufer lesen, bzw. einordnen in eine seit dem Ende des 18. Jahrhunderts 
vor allem an Frauen gerichtete Ratgeberliteratur, die eine „normkonforme Selbstmo­
dellierung“ 33 zum Ziel hat. So kann auch Haus- und Sorgearbeit zu einem privaten 
und eben nicht umfassend gesellschaftlichen Thema gemacht werden.

Genau zu dieser Individualisierung eines kollektiven Problems hat die Rationa­
lisierungsbewegung des Haushalts beigetragen, indem sie die Lösung für die Überlas­
tung der Frauen im privaten Haushalt bei den einzelnen Frauen selbst gesucht hat, statt 
sie als gesellschaftliches Problem zu begreifen. Die Zielsetzung, den Hausfrauenberuf 
zu professionalisieren und die Erwartung, dass ihm auch gesellschaftliche Anerken­
nung zuteilwerden würde, wenn die Hausfrau selbst nur genug Selbstwertschätzung 
aufbringe, haben sich als Trugschluss erwiesen. Stattdessen half die Bewegung bei 
der Verbreitung einer bürgerlichen Vorstellung von Familie und Haushalt, in der die 
Ehefrau und Mutter in allen Schichten alleine für die Haushaltsführung zuständig ist. 
Die Rationalisierung sorgte für die gesteigerte Leistungsfähigkeit der Hausfrau, um 
das ökonomische System, das (bis heute) von unbezahlter Carearbeit profitiert, weiter 
aufrechtzuerhalten – ohne die entsprechende Anerkennung dafür zu zollen.

	33	 Rudolf Helmstetter: Popularisierungen. Wissen für Frauen zwischen ‚Fortpflanzungszwecken und 
Schönheitsidealen‘. In: Renate Lachmann, Stefan Rieger (Hg.): Text und Wissen. Technologische und 
anthropologische Aspekte, Tübingen 2003, S. 181–195, hier S. 189.
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Einführung aus: Sybille Moser-Ernst: Ernst H. Gom­
brichs „Pictorial Instructions“ – Gebrauchsanleitungen 
im Zeichen einer Theorie des Bildes.

Der nachstehende Aufsatz erschien als Ver­
schriftlichung eines Vortrags von 1986. Sir 
Ernst H. Gombrich, emeritierter Direktor des 
Warburg-Institutes in London, sprach vor einem 
philanthropischen Auditorium in der Royal 
Society in London. Anlass war eine Konferenz 
mit dem Titel „Images and Understanding“, in 
der es um ‚was wir sehen‘, vor allem aber um 

‚wie wir sehen‘ ging. Als Vortragende waren in 
der Mehrzahl hochkarätige Wissenschaftler 
der hard sciences eingeladen; auch der Theater­
regisseur und public intellectual Jonathan Miller 
war an der Organisation des Symposions betei­
ligt.1 Der Nobelpreisträger Francis Crick2 gab 
in seinem Vorwort zu bedenken, dass Schlüs­
selaspekte des Sehvorgangs noch weitgehend 
unverstanden seien; sie stellten sich als umso 
mysteriöser dar, je tiefer man in das visuelle 
System eintauche. Anliegen der Konferenz war, 
laut Crick, über das Studieren gemachter Bilder 
oder über Einblicke in das Tun von Künstlern 
einen Erkenntniszuwachs zu gewinnen. In den 
Worten von Francis Crick:

„But there is another approach to vision, that 
of people who employ it in various ways: to 
paint pictures, to draw caricatures, to make 
movies, to record body movements, etc. 
Their observations often draw our attention 
to the higher levels of visual processing.“ 3

	 1	 Miller hatte unter anderem The Body in Question 
präsentiert, eine 13-teilige BBC-Serie (1978) über 
Medizingeschichte und die Haltungen, die man 
dem menschlichen Körper gegenüber eingenom­
men hatte, sowie später die Serie A Rough History 
of Disbelief (2004), ein Ausloten des Skeptizismus.

	 2	 Francis Crick (1916–2004), ein britischer Physiker 
und Molekularbiologe, der 1962 zusammen mit 
James Watson und Maurice Wilkins den Nobelpreis 
für Physiologie oder Medizin für die Aufklärung 
der Molekularstruktur der Desoxyribonukleinsäure 
(DNA) erhielt.

	 3	 Horace Barlow, Colin Blakemore, Miranda Weston-
Smith: Preface. In: dies. (Hg.) Images and Under­

Für mich als Leserin des in sechs Teile und 
ein Postscript gegliederten Tagungsbandes ist 
bemerkenswert, dass Gombrichs Text gleich 
im ersten Teil, betitelt „The Essence of Images“, 
platziert ist; und zwar unmittelbar nach dem 
des Neurowissenschaftlers Horace Barlow.4 Bar­
low war es, den das Problem der Übermittlung 
von Fakten und Ideen von einem Kopf zum 
anderen beschäftigte. Berühmt für seine For­
schungen zu den Mechanismen visueller Wahr­
nehmung, sprach er auf der Konferenz mit dem 
herausfordernden Titel: „What does the brain 
see? How does it understand?“

Der Name Ernst H. Gombrich war zu 
diesem Zeitpunkt bereits weltweit bekannt, 
zunächst wegen The Story of Art, einem in allen 
Weltsprachen erschienenen Überblickswerk der 
Geschichte der Bilder und Objekte der Kunst, in 
dem er bereits auf Fragen genereller Art zu spre­
chen kam.5 Zehn Jahre später, 1963, kamen seine 
Meditations on a Hobby Horse and other Essays on 
the Theory of Art heraus.6 Das hier vorgestellte 
buchstäbliche Steckenpferd, ein für Kinder zum 
darauf Reiten gemachtes Ding, wurde von ihm 
als Veranschaulichung gebraucht, um die Wur­
zeln und Grenzen des Bildermachens plausi­
bel darzustellen. Gombrichs kognitiver Ansatz 
für das Erforschen und Verstehen von Bildern, 
durchzieht als roter Faden seine Schriften.7 Sein 
zentraler Gedanke der Funktion des Bildes als 
Substitution setzt – in seinen Worten – voraus, 

standing. Thoughts about Images, Ideas about 
Understanding, Cambridge 1990, S. IX.

	 4	 Horace Barlow (1921–2020), ein britischer Neuro­
wissenschaftler, bekannt für Forschungen zu den 
Mechanismen visueller Wahrnehmung.

	 5	 Ernst H. Gombrich: The Story of Art, London 1950, 
auf Dt.: Die Geschichte der Kunst, Frankfurt 1953.

	 6	 Ernst H. Gombrich: Meditations on a Hobby Horse, 
and Other Essays on the Theory of Art, Oxford 
1963; dt.: Meditationen über ein Steckenpferd. Von 
den Wurzeln und Grenzen der Kunst, übers.v. Lis­
beth Gombrich, Frankfurt a. M. 1978.

	 7	 Vgl. Sybille Moser-Ernst (Hg.): Art and the Mind. 
Ernst H. Gombrich. Mit dem Steckenpferd unter­
wegs, Göttingen 2018, hier besonders dies.: „Resem­
blance and Metaphor – Reassessing ‚Sinnbild und 
Abbild – Zur Funktion des Bildes‘ 20 Years later“, 
S. 148–156 (Postscript).

 OpenAccess. © 2024 bei den Autoren und Autorinnen, publiziert von De Gruyter.    
Dieses Werk ist lizenziert unter der Creative Commons Namensnennung – Nicht-kommerziell – 
Keine Bearbeitungen 4.0 International Lizenz. https://doi.org/10.1515/9783689240189-008
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„to revise the assumptions about the functions of 
the image which we usually take for granted“.8

Gombrichs enge Freunde waren zu seinen 
Lebzeiten selten Kunsthistoriker, sondern eher 
Wissenschaftler verschiedenster Provenienz. 
Dies gibt zu denken, vor allem bezüglich der 
Situation des deutschen Faches Kunstgeschichte 
in den ersten drei Jahrzehnten nach dem Krieg. 
Seine Denkart war beeinflusst von der Wissen­
schaftstheorie seines besten Freundes Karl Pop­
per und von den Arbeiten der Wahrnehmungs­
psychologie der Nachkriegsjahre.9 Trial and error, 
Versuch und Irrtum als wissenschaftliches Prin­
zip und die Überzeugung von der Notwendig­
keit des Modells „so einfach wie möglich“, um 
ein Problem darzustellen beziehungsweise zu 
lösen – das blieben wichtige Vorgaben an das 
Denken.

Als signifikante Beispiele für ‚instruktive 
Bilder‘ bringt Ernst Gombrich in seinem Vor­
trag zwei alltägliche Situationen ins Spiel: Das 
Anziehen eines Mantels und das Binden einer 
Krawatte – noch dazu eines Windsorknotens. 
Gombrich zeigt die Verbildlichung dieser Prak­
tiken, im Fall des Krawatte-Bindens durch ein 
Leaflet, das ihm beim Kauf der Krawatte im 
Laden mitgegeben wurde, im Fall des Mantel-
Anziehens durch eine Sequenz von Zeichnun­
gen, angefertigt durch die Enkelin Leonie, die 
heute den Nachlass und die Rechte ihres Groß­
vaters verwaltet. Es gibt im verschriftlichten 
Vortrag einige Hinweise, die bereits anzeigen, 
dass diese – als Vortragsbeispiele ausgezeich­
neten  – alltäglichen Verrichtungen für den 
großen Gelehrten und Denker Gombrich in 
gewisser Weise selbst Herausforderungen dar­
stellten und die ihn gerade deshalb intellektuell 
beschäftigten. Gombrichs typische Weise, diese 
seine Schwächen in bester britischer Rhetorik 

	 8	 Ernst H. Gombrich: Icones Symbolicae. In: Journal 
of the Warburg and Courtauld Institutes, Jg. 11, 
1948, S. 163–192, hier S. 164–165.

	 9	 Hier möchten wir die Namen Karl Bühler (im 
Wien der 1930er-Jahre) und James J. Gibson (Ithaka, 
USA) festhalten, die Ausstrahlung dieser Wissen­
schaftler ging bis Innsbruck: Ivo Kohler (1915–1985), 
Institut für Psychologie, Universität Innsbruck.

humorvoll zum Aufhänger besonderer Auf­
merksamkeit zu wenden, ist dabei bemerkens­
wert und mein besonderer Hinweis gilt gerade 
diesem Punkt.

Die Darstellungsweise, die wir in beiden 
Beispielen sehen, ist die der Sequenz, der einzel­
nen Bilder in einer zusammenhängenden Reihe, 
welche die Sache bildhaft erläutern. Bleiben wir 
zunächst beim Anziehen eines Mantels. Die 
einzelnen gezeichneten Bewegungsabschnit­
te geben den alltäglichen Vorgang wieder, der, 
wenn er ohne Kontext sprachlich wiedergegeben 
wird, bizarr und unverständlich wirkt. So auch 
in Gombrichs Witz, in dem er einen Patienten 
genau dies seinem Arzt gegenüber tun lässt. 
Gombrich selbst unterstützt die Illustration 
damit aber auch durch eine erzählte Geschich­
te, er begleitet den vielleicht schwierigsten 
Abschnitt im Verlauf des Mantel-Überziehens 
durch das instruktive Wort. Seine Geschichte 
lenkt unser Auge sofort auf die zweite der insge­
samt vier Zeichnungen und auf die Verrenkung 
des linken Armes nach hinten. Dass das Suchen 
und Finden und Hineinbewegen des Armes in 
das richtige Ärmelloch „of course a matter of 
trial and error“ ist, sehen wir allerdings nicht, es 
dürfte auch schwer darzustellen sein.

Ingenieure, so sagt uns Gombrich, seien 
immer schon mit diesem Problem befasst, sie 
nennen die Komponenten solcher Bewegungs­
schritte „chunks“. Der darstellende Ingenieur 
müsse lernen, durch Aufbrechen der ablau­
fenden Bewegung in solche ‚Brocken‘, die ent­
scheidenden Situationen gleichsam stillzustellen. 
Indem er das tut, filtert er somit die ‚sprechends­
ten‘ Abschnitte der Bewegung heraus und macht 
diese durch seine Illustration bildhaft. Bewe­
gung ist auf diese Weise ein Kriterium für die 
Informationsentschlüsselung. Bewegung kann 
jedoch bildlich nicht ‚direkt‘ repräsentiert wer­
den, und sie kann auch nicht als lesbare Kon­
vention erlernt werden. Sie kann nur durch 
die Illusion suppliert werden. Um sie im Bild 
wahrzunehmen, sie lesen zu können, wird die 
Illusionsfähigkeit des Betrachters vorausgesetzt, 
eben „the beholders share“.
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Am Beispiel des Anleitens zum Krawatte-
Binden durch simple bildliche Instruktion führt 
Gombrich schließlich vor, dass er an der ausrei­
chenden Vermittlung von Fähigkeiten allein 
durch Bilder jedoch zweifelte. Diese seine Bot­
schaft scheint in der Rückschau auf die Konfe­
renz hängengeblieben zu sein. Jennifer Altman 
schrieb für die Zeitschrift Nature den Tagungs­
bericht und hielt fest:

„The art historian Ernst H. Gombrich pointed 
out how difficult it is to represent a sequence 
of movements pictorially, without recourse 
to symbols or verbal explanation. Pictorial 
instructions are therefore rarely universally 
comprehensible.“ 10

	 10	 Jennifer Altman: Images in and of the Brain. In: 
Nature, 4.12., 1986, Heft 324, S. 405.

Gombrich selbst war in praktischen Fertigkeiten 
patschert, wie es der des Schönbrunner Deutsch 
kundige Österreicher mit liebenswürdigem 
Unterton sagen würde. Dies tat der Theorie­
fähigkeit des Master Scholars, wie Richard Gre­
gory treffend über den verehrten Freund zum 
Neunzigsten schrieb, jedoch keinen Abbruch. 
Denn die inneren Bilder befähigten Gombrich 
zu einer Beobachtung und intellektuellen Aus­
wertung, für die der körperhaft sich den Weg 
bahnende Zeitgenosse oftmals nie die zeitrau­
bende Einkehr gehalten hat. Beobachtung, hart­
näckige Liebeskraft für die Forschung und intel­
lektuelle Auswertung sind Fähigkeiten, die sich 
mit der sprachlichen Eloquenz vermählt haben. 
Deshalb ist Gombrichs Aufsatz ein Text von 
bleibendem Erkenntniswert.

Der gesamte Text ist nachzulesen unter den Zusatzma­
terialien der Onlinefassung dieses Bandes.

Ernst Gombrich

Pictorial Instructions

It must be appropriate to start my study on 
images and understanding with one of the 
cases in which it may be a matter of life and 
death whether an image is correctly under­
stood: those leaflets or cards we all know from 
our air travels containing pictorial instructions 
on what to do in an emergency. Here are two 
examples ◊ figs. 1+2: one (removed by one of 
my accomplices) from a British Airways plane, 
another which I myself purloined from Luft­
hansa, illustrating the same contingency of 
what to do when the aircraft comes down on 
water. The British Airways sequence merely 
reminds you at first that you will find the vests 
for adults under the seat; the designer assumes 
that you know how to start putting them on, 
two stages illustrated in the Lufthansa leaflet. 
Both instructions then show the passenger from 
the back fastening a strap around their bodies, 
a movement explained by Lufthansa by means 
of two arrows. I confess that watching the air 
steward demonstrating the next stage alway  

 
 
worried me. Will I be able in the rush to tie the 
strap ‘securely in a bow’ on my side as I have 
often been told? I am not very good at this. 
Apparently there are no bows in the Lufthansa 
model – you are supposed to hook the straps 
in or up. In any case, if British Airways lands 
you on the water you must apparently end up 
standing stock still and reflect on the meaning 
of the red cross symbol, unless you have under­
stood the air steward who told you that it points 
to the valve to be used for inflating the vest — 
but not yet, lest its bulk impede your movement 
through the emergency door, graphically but 
not very reassuringly illustrated below. The 
Lufthansa model is more detailed. It shows you 
extending the straps sideways — but not where 
to leave them; it also illustrates the movement 
of pulling with both hands for inflation and of 
topping up the air by blowing through a tube. 
Finally, it reassures you by showing how a lamp 
will light up to facilitate your rescue as you float 
in the water.
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1: Instruction leaflet, British Airways, Super One-Eleven.

2: Instruction leaflet, Lufthansa, A3120.
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I have no wish to criticize these various 
instructions, only to point out that the task 
they are intended to teach is not all that easy to 
perform if you have never done it. The demon­
strations by the stewards surely help, and I was 
happy on a recent flight across the Atlantic also 
to see a movie being shown which obviously 
relieved the cabin staff of a very tedious task 
and seemed to me reassuringly clear, though 
the matter of the bow on the hip still eluded me. 
In any case, few would doubt that the under­
standing of images, whether still or moving, is 
vastly facilitated by the addition of verbal expla­
nations.

The pictorial instructions I have shown try 
to get on with the minimum of words or of other 
symbols which would not be intelligible to a 
passenger hailing from a foreign culture. One 
exception is the sequence of the panels, which 
are to be read from left to right, and in most 
cases numbered in arabic numerals. Another 
exception is the use of the symbol of the arrow 
to indicate the direction of the required move­
ment. Of course it takes the meaning of the sym­
bol wholly for granted, but as a historian I have 
come to wonder when and where it assumed 
this universal significance as a pointer or vec­
tor. One need only ask such a question to find 
how poorly the world of the image is explored. 
I have not found such symbolic arrows before 
the 18th century, as in this illustration ◊ fig. 3 
from a French treatise on Hydraulic Architec-
ture of 1737, indicating the direction of rotation; 
in the same century, topographical artists also 
sometimes used to show the direction of flow 
of the river by a discreet arrow.1 Needless to 
say, the type of wordless pictorial instruction I 
have discussed is the exception rather than the 
rule in the genre. More frequently, language 
is called in for the mutual elucidation of word 
and image in the interest of understanding. The 
method is employed to good effect in a Reader’s 
Digest book of 400 pages called What to do in 

	 1	 An example is a view of Breslau after F. B. Werner, 
c.1750, in Heinrich Hohn, Alte deutsche Städte 
(Leipzig, 1935).

3: Diagram of waterwheel (with arrow) after Bernard Forest 
de Bélidor, Architecture hydraulique, Paris (1737).

4: ‘Righting an overturned caravan’, from What to do in 
an Emergency (Reader’s Digest, 1986), pp. 292–3.
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an Emergency,2 using more or less naturalistic 
illustrations supported by a text. Although many 
of the emergencies illustrated are a little too 
unpleasant to contemplate, nobody will mind 
looking at ◊ fig. 4, with an instruction on how to 
right an overturned caravan. True, the text tells 
us that the safest course in such a case is to get 
expert help from a garage or motoring organ­
ization, but if you have at your disposal three 
fairly strong adults and at least 18 metres of stout 
rope you may try your luck in the way illustrat­
ed, which I have selected because the authors 
here take no chances over tying the knots, which 
is explained in comforting detail.

Even these few examples should suffice to 
remind you that in the genre of pictorial instruc­
tion the role of the designer, however important, 
still comes second after that of the inventor. In 
real life, the performance of a particular task is 
usually learned by imitation and trial and error. 
You are shown how to ride a bicycle and then you 
try it until you get the hang of it. Whether you 
can verbalize, let alone illustrate, the necessary 
movements is another matter.

There is a time-honoured story of the man 
who goes to the doctor who asks him what is 
wrong. ‘Doctor,’ he says, ‘when I put my left 

	 2	 What to do in an Emergency (Reader’s Digest, 1986).

hand behind my neck, and afterwards far down 
behind my back and stretch the arm swinging 
it round, my shoulder hurts terribly’ ‘Why on 
earth are you performing such foolish antics?’ 

‘How else should I put on my overcoat?’ I have 
asked a young artist to illustrate the procedure 
for me in easy stages and reproduce our joint 
results ◊ fig. 5, though I am sure Dr Jonathan 
Miller could improve on them. The point, of 
course, is that the movement for seeking your 
armhole behind your back is again one of trial 
and error.

Engineers who are used to analysing motor 
skills have termed the components of such 
actions ‘chunks’. The illustrator must learn to 
isolate the chunks and to show the performance 
from its most telling angle. As you see, the genre 
of pictorial instruction is by no means as trivial 
as it may sound at first sight. It must break up 
the flow of the skilled movement into a fixed 
sequence of stationary positions.

Admittedly this need applies only to one spe­
cial kind of pictorial instruction, the one I have 
chosen to deal with here. That there are other 
forms of pictorial instruction must be apparent 
in any case, for what else are a lecturer’s ‘visual 
aids’ than a form of pictorial instruction? More 
relevant for historians is the fact that pictorial 
instruction was precisely the task assigned to 
the visual arts by the Christian Church to avoid 

5: How to put on an overcoat, drawn by Leonie Gombrich.



90 Wiederabgedruckt

the charge of idolatry. To quote the famous pro­
nouncement by Pope Gregory the Great at the 
beginning of the Middle Ages: ‘What writing is 
to the reader, pictures are to those who cannot 
read.’ 3 I need hardly remind you of the appli­
cation of this doctrine by the Church during 
a millennium of image-making, in which the 
Last Judgement was displayed to the faithful 
in awe-inspiring compositions, and the lives of 
Christ and the Saints told in many episodes in 
various media.

Not that all teaching was religious. The 
image had been used for instruction even before 
the development of sequential narrative. No sys­
tem of the various possibilities can or need be 
given here; suffice it to remind you that there is a 
spectrum extending from the realistic portrayal 
of a specimen to a purely abstract diagram. The 
typical case of portrayal is to be found in herbals, 
where the characteristics of a plant are represent­
ed as faithfully as possible.4 On the opposite pole 
of the diagram are cosmological images, notably 
calendar images like the Hellenistic Egyptian 
temple ceiling at Dendera, representing the 
annual cycle with images of the Zodiac, and 
other symbolic figures such as the Decans, rep­
resenting units of ten days.5

In the class of portrayal we may also place 
the marked or manipulated illustration of a 
specimen such as we find in the type of medical 
treatises demonstrating the point of the body 
suitable for cauterization.6 Closer still to a man­
ual of instruction is that astounding treatise by 
the Hohenstaufen Emperor Frederick II, De arte 
venandi cum avibus, on the art of hawking. The 
magnificent illuminated manuscript of that trea­

	 3	 Sancti Gregorii Magni Epistolae, lib. XI, epist. 13, in 
Migne, Patrologiae Cursus Completus, vol. 77, col. 
1128.

	 4	 See, for example, Claus Nissen, Die botanische 
Buchillustration, 2 vols. (Stuttgart, 1951); and Wilf­
red Blunt, The Art of Botanical Illustration (London, 
1950; rev. edn., Woodbridge, 1994).

	 5	 Now in the Louvre; see Wilhelm Gundel, Dekane 
und Dekansternbilder (Hamburg, 1936), pl. XL.

	 6	 Loren Mackinney, Medical Illustrations in Medieval 
Manuscripts, Wellcome History of Medicine Libra­
ry (London, 1965), ch. VL, pp. 48–50.

tise (in the Vatican) from the thirteenth century 
also illustrates the various forms of holding the 
hawk on the fist.7

Somewhere between the portrayal of a spec­
imen and the abstract diagram of relationships 
we may place that vital instrument of visual 
communication, the map, for the map is intend­
ed to represent the spatial relationship between 
locations on the globe in a more or less schematic 
form.8 Even so, the abstract diagrammatic map 
merges almost imperceptibly with the bird’s 
eye view of a territory as in certain drawings 
by Leonardo da Vinci of a part of central Italy.9 
These, of course, are imaginary bird’s eye views, 
for even Leonardo did not succeed in his dream 
of rivalling the birds. We may call such imagi­
nary views visualizations.

Various forms of visualization play a crucial 
role in images intended for pictorial instruc­
tions, though it is not always easy to establish 
where portrayal ends and visualization begins. 
The history of anatomical illustration offers 
numerous examples.10 A well-known woodcut 
from the Fasciculo de medicina by Johannes de 
Ketham of 1491 purports to illustrate the main 
positions of the body organs ◊ fig. 6. It has often 
and rightly been contrasted with an anatomical 
drawing by Leonardo da Vinci done only a few 
years later ◊ fig. 7, but even this exploration of the 
female body, though based on autopsy, is large­
ly a visualization and not even a wholly correct 
one. Even so, it is clear that Leonardo’s heroic 
visualization excluded the insertion of labels and 
captions which characterize the earlier image. 
Here, too, Leonardo was a pioneer, for in his sci­
entific drawings he usually inserted a letter key 
to which he referred in his explanatory texts, a 

	 7	 Translated and edited by Casey Wood and FE. Mar­
jorie Fyfe (Stamford and Oxford, 1943).

	 8	 Leo Bagrow, History of Cartography, ed. R. A. Skel­
ton (London, 1964).

	 9	 Windsor, Royal Library, 12883, 12277, 12278; see 
A. E. Popham, The Drawings of Leonardo da Vinci 
(London, 1946), pp. 264–6.

	 10	 R. Herrlinger, History of Medical Illustration from 
Antiquity to AD 1600, trans. G. Fulton-Smith 
(Nijkerk, 1970), pp. 54–60.
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method surely derived from geometrical demon­
strations in the tradition of Euclid.11 This meth­
od, which we too easily take for granted, came to 
triumph in the many woodcuts of Georg Agri­
cola’s classic textbook on mining, De re metallica, 
from the middle of the sixteenth century. On the 
next plate ◊ fig. 8 we see under A a workman 
carrying broken rock in a barrow, under B the 
first chute, under C the first box with its handle 
marked D, and so all the way down to X, the 
third tub, and Y the plugs.

This example, however, has led me out of 
the Middle Ages and strayed a little too far from 

	 11	 Compare his muscle studies (Windsor, R. L. 12640; 
Popham, p. 237), or his many studies of wave 
motions illustrated in The Heritage of Apelles, espe­
cially fig. 86.

my central problem of the teaching of manual 
skills. Even before the end of the fifteenth cen­
tury, there is an early example of a real picto­
rial instruction, demonstrating the sequence of 
a performance in easy stages: the pattern book 
showing how to paint the decorative scrolls that 
adorned manuscripts and even the early printed 
books of the period.12 ◊ fig. 9 The author demon­
strates how to draw and colour the scroll in suc­
cessive stages until it gets a rounded and supple 
appearance.

I did not know this early example when I 
wrote Art and IIlusion, in which I illustrated a 

	 12	 Hellmut Lehmann-Haupt, The Göttingen Model 
Book (Columbia, 1972). I owe the knowledge of this 
interesting manual to Dr Michael Evans of the War­
burg Institute.

6: Diagram from Johannes de Ketham, Fasciculo 
de medicina (Venice, 1491).

7: Leonardo da Vinci, Anatomical Drawing of the Female 
Body, c.1510. Royal Library, Windsor, 12281.
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number of somewhat later drawing manuals, 
like the one by Odoardo Fialetti of 1608, which 
starts with this instruction of how to draw eyes 
in profile. ◊ fig. 10 Notice that this type of picto­
rial instruction stands somewhat apart, because 
here every stage of the performance to be taught 
leaves a permanent trace and can therefore be 
illustrated with ease. Such books are still being 
produced in great numbers. Another method 
which never died out is the demonstration by 
means of contrast of the right and wrong way 
of setting about a task, for example on the 
correct and incorrect way of holding the pen 
when drawing a map.13 If you rest your hand 

	 13	 See Gerardus Mercator, On the Lettering of Maps, 
illustrated in Svetlana Alpers, The Art of Describing 
(Chicago, 1983), fig. 80.

on the surface you will certainly smudge the  
drawing.

Maybe instructions in penmanship took sec­
ond place to those in swordsmanship and sim­
ilar skills in combat which formed part of the 
education of the gentleman. Quite a number 
of such manuals have been preserved from the 
fifteenth century onwards. Many of them are 
strictly utilitarian, lacking any artistic ambitions, 
like the bulky fencing book drawn on paper by 
one Thalhofer, dated 1443, which also includes 
instructions in wrestling and unarmed combat. 
◊ fig. 13 Naturally, there are also luxury editions 
for the use of princes.14 The two illustrations in 
◊ figs 11+12 come from the most sophisticated 

	 14	 Carlo Bascetta, Sport e giuochi: Trattati e scritti del 15 
al 18 secolo, 2 vols. (Milan, 1978).

9: Page from the Gottingen Model Book, 15th century. 
Niedersächsische Staats- und Universitätsbibliothek, 
Göttingen.

8: Woodcut from G. Agricola, De re metallica, Book 
VIII (1556; after the English translation, New York 
1950).
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fencing book I know, appropriately called A 
Treatise on the Science of Arms of 1553 by Camil­
lo Agrippa. One illustration shows within one 
frame four stages of the fencer’s movement, let­
tered successively A, B, C, and D, in almost cin­
ematic sequence. The other gives a sample of the 
movements of the blade in a complex geometrical 
figure, though I must confess that I have so far 
failed to profit fully from this pictorial instruc­
tion in the complex science of thrust and parry.

What is relevant in these handbooks for my 
context is that the analysis of movements is part 
of the skill. They all have a name familiar to 
the fencing master. There is a natural transition, 
therefore, from the teaching of fencing to the 
teaching of dancing; indeed the fencing master 
and the dancing master may have been one and 
the same person. This natural transition is evi­

dent in two pages from the dialogue on dancing 
by Thoinot Arbeau of which an English trans­
lation was published in 1967: ◊ fig. 14

You see above four pictures of the gestures I 
have described to you, to wit: Feinte, esto­
cade, taille haute and revers haut. There 
remain the pictures of the other two gestures 
which you see below. Besides these, there are 
several other body movements but it seems 
to me it will suffice for you to have them 
in writing without necessitating pictures – 
fencing has already acquainted me with all 
these gestures. Now tell me how to dance the 
buffens.15

	 15	 Thoinot Arbeau, Orchéosographie (1589), trans. and 
ed. Julia Sutton (New York, 1967).

10: Illustration from Odoardo Fialetti, Il vero modo… per disegnare (Venice, 1610).

.
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Other forms of exercise also share with dancing 
and fencing the need for a technical vocabulary 
to describe relevant movements. We still use 
such a vocabulary when speaking of swimming, 
for instance breaststroke or crawl. The first illus­
trated swimming manual, by one Everard Digby, 
came out in England in Latin in 1587 and in 
English in 1595.16 One of the most sophisticated 
and ambitious of such illustrated treatises on 
athletics is a work by one Giocondo Baluda of 
1630 on various exercises to be performed on the 
wooden horse. ◊ fig. 15 Like Agrippa before him, 
he also illustrates the successive movements of 
the athletes, showing five phases of the action 

	 16	 A facsimile of the English edition is included in 
Nicholas Orme, Early British Swimming, 55 BC to 
AD 1719 (Exeter, 1983).

from various sides, but he adds another feature 
by indicating the position of the feet in schematic 
form.

A treatise on the art of catering of 1639 
contains instructions on the folding of napkins 
◊ fig. 16, which may be one of the first to illustrate 
the exact position of the hands in performing the 
task as well as the desired – result that recalls the 
Japanese technique of origami.17

But all these individual examples are 
eclipsed by the greatest enterprise in pictorial 
instruction, the Grande Encyclopédie launched 
in 1751 by Diderot and D’Alembert in con­
scious imitation of Chambers’s Encyclopaedia; 
but as the preface of the French work proudly 

	 17	 Compare Giulio Facciolo, Arte della cucina: Libri di 
ricette dal 14–19 secolo, 2 vols. (Milan, 1966).

13: Illustration from Hans Thalhofer, Fechtbuch, 
1443 (ed. G. Hergsell, Prague, 1901).

11+12: Illustrations from Camillo Agrippa, Trattato di 
scienzia d’arme, 1553 (after Bascetta, vol. 2).
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announces, Chambers had 30 pages of illustra­
tions, and they proposed to have 600. Indeed 
the large engraved folio plates of the illustrated 
supplements of the Encyclopédie were an integral 
part of that great educational venture, for it was 
intended, among other things, to remove the 
secrecy from craft traditions and to demonstrate 
the importance of trade and industry to the pub­
lic, invoking the spirit and example of Francis 
Bacon who had diagnosed so long ago the bias 
of education against manual skills.18 To turn the 
pages of these magnificent folio volumes is to be 
transported back to the eighteenth century at the 
threshold of the Industrial Revolution.

	 18	 See, for example, Stephen Werner, Blueprint: A Study 
of Diderot and the Encyclopédie Plates (Birmingham, 
Alabama, 1993).

◊ Figs. 17+18 show the first two plates of the 
article on cotton from the section Oeconomie rus-
tique, illustrating the interior of the workroom 
and the view of the machine, which is then 
carefully analysed and measured for those who 
want to read the description. On the next plate 
we can follow the sequence of the manual oper­
ation from 1 to 6 with figure 1 having a subsidi­
ary commentary. Naturally, the military arts are 
not neglected. The many plates devoted to the 
individual positions of parading soldiers would 
have gladdened the heart of any sergeant-major. 
More theoretical are the plates devoted to the 
complex skill of manoeuvre in carrying out evo­
lutions, that is turning movements in formation. 
◊ Fig. 19 illustrates the passing of a bridge and 
the reformation of a detachment.

14: Illustration from Thoinot Arbeau: Orchéoso
graphie, English edn. (New York, 1967), pp. 184–5.

15: Illustration from Giocondo Baluda, Trattato del modo 
di volteggiare e saltare il cavallo di legno, 1630 
(after Bascetta, vol. 1.).
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The rest of my story would have to concern 
technology and sociology, in other words the 
means and the demands shaping the history of 
pictorial instruction up to the present day. The 
greatest contribution of technology is of course 
the use of the photographic camera for pictorial 
instruction. It has enabled teachers and writers 
of manuals to illustrate the hands of the great 
masters, as Malvine Brée has illustrated the 
hands of the great pedagogue Leschetitzky 
in her book demonstrating the position of the 
hands while playing a scale. A recent develop­

ment is the arrival of video- tapes showing the 
hands of our master pianists, either taken from 
television performances or made ad hoc for the 
purpose of ‘master classes’.

The growing demand for visual instructions 
goes together with the popularity of handicrafts 
outside the workshop and in the home. Such a 
typical manual as the Encyclopedia of Needle-
work brings to mind the busy hands of Victori­
an ladies. ◊ fig. 20 Of greater social significance 
are the manuals issued with the first sewing 
machine, for they remind us of the increase 
in home industries which required such basic 
instructions in manual skills. It must soon have 
been realized how much the marketing of tools 
and instruments could benefit from the addition 
of instruction leaflets of various kinds; indeed it 
is rare today to find an apparatus which is not 
also explained in multi-lingual and pictorial 
instructions.

I end my survey by paying tribute to that 
great store in Chicago called Marshall Field 
where I bought a tie, for I have always treasured 
the leaflet they sold with it. ◊ fig. 21 Unlike other 
guides, the designer shows himself aware of the 
special problem presented by the mirror which 
fiendishly changes right to left and left to right, 
forward to back and back to forward. I know 
that motorists, dentists and engravers have over­
come this difficulty and can make the inverse 
movements of those they see in the mirror. I am 
not one of them, and though I have studied the 
pictorial instruction about the tying of the black 
tie for evening wear with special attention, I shall 
here reveal that I cowardly use a made-up tie.

Erstmals erschienen in Horace Benlow, Colin Blakemore, 
Miranda Weston-Smith (Hg.): Images and Understan­
ding, Cambridge 1990, S. 26–45.
Wiederabgedruckt nach der Fassung Leonie Gombrich 
(Hg.): The Uses of Images. Studies in the Social Func­
tion of Art and Visual Communication, London 1999, 
S. 226–139.
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16: Illustration from M. Giegher, Trattato delle piegature 
(Treatise on Catering), 1639 (after Facciolo, vol. 2).
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17+18: Illustrations from the Grande Encyclopédie (Paris, 1751), vol. 1, ‘coton’, pls. 1&2.

19: Illustration from the Grande Encyclo
pédie (Paris, 1751), ‘art militaire’.

20: Illustration from Thérese de Dillmont, 
Encyclopedia of Needlework, p. 518.
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21: The Windsor Knot and the Bow Tie, leaflet, Marshall Field Store, Chicago.
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Tom Holert

Mobilisierende Mischung. 
Holger Meins’ Herstellung eines 
Molotow-Cocktails (1968) an der 
Grenze von Didaktik und Dialektik

Der Film Herstellung eines Molotow-Cocktails 
von Holger Meins kann ganz zweifellos dem 
Genre oder Modus des ‚instruktiven Bildes‘ 
zugerechnet werden. Er zeigt, in etwa drei 
Minuten, wie ein Molotow-Cocktail, also ein 
Brandsatz in Flaschenform, hergestellt, gehand­
habt, in Szene gesetzt sowie mit Bildern mehr 
oder weniger konkreter Anschlagsziele (einem 
Autowrack und dem Hochhaus des Axel-Sprin­
ger-Verlags in West-Berlin) verbunden wird. Er 
ist damit auch eine filmische Aktualisierung 
einer illustrierten Broschüre, wie sie die Rote 
Armee im Zweiten Weltkrieg zum Bau und zur 
Verwendung von ‚Brandflaschen‘ drucken ließ; 
auf verschlungenen Wegen wurde diese in den 
1960er-Jahren in diversen Kontexten von poli­
tischer Gewalt und Selbstverteidigung interna­
tional rezipiert.1

Dabei erfordern das Sprechen und Schrei­
ben über Herstellung eines Molotow-Cocktails 
ihrerseits eine Art Gebrauchsanweisung. Denn 
dieser ‚instruktive‘ Film existiert heute aus­
schließlich in Beschreibungen aus dem Gedächt­
nis und in Erinnerungen von Zeitgenossen an 
seine Produktion und Distribution. Als er am 
1. Februar 1968 auf der Auftaktsitzung des von 
einem Arbeitskreis der „Kritischen Universität“ 

	 1	 Siehe [Instruktionen zur Verwendung von Brand­
flaschen], Moskau 1941 (30 Seiten mit Zeichnungen); 
http://gpntb.dlibrary.org/ru/nodes/2349-instruktsi­
ya-po-primeneniyu-zazhigatelnyh-butylok-m-
1941#mode/grid/page/1/zoom/3 (Stand 5/2024); 
zur Rezeption, etwa durch die Black Panther Party 
for Self-Defense (BBP), siehe [o. A.]: Organizing 
Self-Defense Groups [Part 4 – Recipes]: Self Igni­
ting Molotov Cocktail. In: The Black Panther, 4. 
Jg., 18. April 1970, Nr. 20, S. 7 (mit Zeichnungen); 
https://www.marxists.org/history/usa/pubs/black-
panther/04%20no%2020%201-20%20apr%2018%20
1970.pdf (Stand 5/2024)

organisierten, mehrtägigen „Springer Tribu­
nals“ im Auditorium Maximum der Techni­
schen Universität in West-Berlin gleich zweimal 
vorgeführt wurde, trug der Film zu mancher 
Ratlosigkeit, aber auch zu kämpferischer Ent­
schlossenheit einiger Anwesenden bei. Von den 
Springer-Zeitungen umgehend skandalisiert, 
wurde er in den darauffolgenden Wochen und 
Monaten in der Kommune 1 und an ungezähl­
ten anderen Orten zur Agitation und Unter­
weisung gezeigt.2 Seither muss über Herstellung 
eines Molotow-Cocktails, der für manche ein 
veritables Beweisstück im historischen Prozess 
gegen die Gewaltbereitschaft der radikalen Lin­
ken darstellt, in effigie gesprochen werden. Denn 
das Original (sei es das 16-Millimeter-Negativ, 
eine Kopie desselben oder auch nur eine visuelle 
Dokumentation des Films) – es fehlt, wohl auf 
Veranlassung seines Autors.3

Lange Zeit freilich war unklar, wer über­
haupt der Autor von Herstellung eines Molotow-
Cocktails war. Selbst unter Kenner*innen der 
Geschichte der 1966 eröffneten Deutschen Film- 
und Fernsehakademie (dffb) als dem institutio­
nellen Kontext, in dem der Film entstand, oder 
bei Expert*innen für die West-Berliner Szene 
radikaler linker Aktivist*innen, die sich um 
Themen wie Hochschulpolitik, Notstandsge­
setze oder den Krieg in Vietnam organisierten, 
wurde der Name Holger Meins im Zusam­
menhang mit dem Film eher tentativ genannt. 
Dabei sprechen die Indizien seit langem für den 
Kommilitonen von Johannes Beringer, Hartmut 
Bitomsky, Harun Farocki, Thomas Mitscher­
lich, Skip Norman, Helke Sander und anderer 
Student*innen des ersten Jahrgangs der dffb. 
Meins hat den Film ohne Frage verantwortet.

	 2	 Siehe Dae Sung Jung: Der Kampf gegen das Presse-
Imperium. Die Anti-Springer-Kampagne der 68er-
Bewegung, Bielefeld 2016, S. 201–218.

	 3	 Angeblich wurde das Negativ kurz nach dem 
„Springer-Tribunal“ aus dem Kopierwerk geholt, 
um alle Spuren – auch und gerade zur dffb – zu 
verwischen, siehe Gerd Conradt: Starbuck Holger 
Meins. Ein Porträt als Zeitgeschichte, Berlin 2001, 
S. 73.
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Zwei Hinweise sollen in diesem Zusammen­
hang genügen. Günter Peter Straschek, ein wei­
terer Student der dffb und wie Meins nach der 
Besetzung der Schule 1968 relegiert, berichtet 
in einer (ausschließlich Strascheks West-Berliner 
Erinnerungen seit 1963 gewidmeten) Ausgabe 
der Zeitschrift Filmkritik vom August 1974, dass 

„Holger M.“ und er selbst „im Auftrage des Stu­
dentenrates“ Anfang 1968 nach München reisten, 
um dortige „Filmfreunde“ als „Sachverständi­
ge“ für einen „allfälligen Prozess“ wegen des 
Molotow-Films zu gewinnen. Aber bis auf den 
Filmemacher und Dozenten Alf Brustellin war 
dort niemand so recht bereit, den Berlinern 
beizustehen. Alexander Kluge winkte mit der 
Begründung ab,

„der Molotow-Cocktail sei, im Gegensatz 
zu uns zweien, nicht dialektisch [genug …]. 
Als ich Jean-Marie St. [Straub] davon erzähl-
te, knurrte der, Dialektik bestünde für den 
K. darin, vor dem Schmeissen [!] noch einen 
kräftigen Schluck aus der Flasche zu neh-
men.“ 4

Offenkundig ist „Dialektik“ hier als – durch­
aus diffuse – Chiffre zu verstehen. Sie sollte 
der Abgrenzung zwischen einem Kunstbegriff, 
der an Marx und Brecht geschult ist, und einer 
vermeintlich so begriffslosen wie kunstfremden 
Agitation dienen. Unabhängig davon gilt es zu 
bedenken, dass Holger Meins zum Zeitpunkt 
der Veröffentlichung von Strascheks Erinnerun­
gen bereits den zweiten von drei Hungerstreiks 
in der JVA Wittlich im Hunsrück überstanden 
hatte, wo er als Mitglied der Rote Armee Frakti­
on einsaß und am 9. November 1974 an den Fol­
gen von Unterernährung (und unzureichender 
ärztlicher Versorgung) sterben sollte.

Die zweite Quelle für die Zuschreibung ist 
die Schriftstellerin Ulrike Edschmid, die in der 
Zeit um 1968/1969 mit Meins gut befreundet 
war. In ihrem autobiografischen Roman Das 

	 4	 Günter Peter Straschek: Straschek 1963–74 West­
berlin. In: Filmkritik, 18. Jg., August 1974, Heft 8, 
S. 338–391, hier: S. 363.

Verschwinden des Philip S. von 2013 erinnert sich 
Edschmid an den Sommer 1968, als sich einige 
der Berliner Student*innen aus dem Umfeld der 
dffb per Bus auf den Weg zu einem Filmfestival 
in Pesaro machten, darunter auch „H.“, der sei­
nen Molotow-Film dabei hatte. Edschmid liefert 
eine kurze Beschreibung des Inhalts des Films 
und des Kontexts seiner Rezeption:

„Der Film zeigt, wie man Benzin in eine 
Flasche füllt, sie mit einem benzingetränkten 
Lappen verschließt und anzündet. In der 
Flamme taucht das Bürohaus des Verlegers 
der Bildzeitung auf. Der kurze Streifen war 
zum ersten Mal im vergangenen Winter 
während des Tribunals gegen den Verleger 
gezeigt worden. Seitdem fahndete die Polizei 
nach dem Film, dessen sie nie habhaft wurde, 
und nach dem Autor, über den es nur Mut-
maßungen gab. Jetzt liegt die kleine Rolle 
versteckt im Bus unter der Matratze, die man 
sich teilt.“ 5

Unter der Matratze in einem Bus auf dem Weg 
durch Italien im Sommer 1968: einer der letzten, 
nachweisbaren Aufenthaltsorte des Films.

Um nun die Ebene der Beschreibung zu 
erreichen, muss bei einem Film, über den Nähe­
res nur im Medium der Erinnerung erfahren 
werden kann, auf Texte von Augenzeug*innen 
zurückgegriffen werden. Obwohl in diesem spe­
ziellen Fall sogar der Versuch einer filmischen 
Rekonstruktion zu Rate gezogen werden könnte, 
den eine „aktionsgruppe starbuck 2001 / frak­
tion berliner filmstudenten“ – wiederum etwas 
apokryph – im Jahr 2001 in Umlauf brachte.6 
Zu den interessanteren Quellen gehören zwei 
Versionen einer Analyse „revolutionärer Agita­
tionsfilme“, die Christian Deutschmann, damals 

	 5	 Ulrike Edschmid: Das Verschwinden des Philip S., 
Berlin 2013, S. 39.

	 6	 Die Rekonstruktion war auch eine Aktualisierung: 
statt Règis Debrays Revolution in der Revolution? 
Bewaffneter Kampf und politischer Kampf in Latein-
amerika wie im Original wird Naomi Kleins No 
Logo eingeblendet, an die Stelle des Springer Hoch­
hauses tritt „Niketown“.
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Germanistik-Student an der West-Berliner 
TU, zunächst 1968 und sodann 1971 vorlegte. 
Deutschmann, der sicher wusste, wer der Autor 
war, verschweigt den Namen von Meins oder 
auch der sogenannten Gruppe 3, die an der dffb 
1967/1968 verschiedene filmisch-performative 
Projekte gegen Springer erarbeitet hat,7 konse­
quent – berücksichtigend, dass jeder Hinweis 
den polizeilichen Ermittlungen nutzen würde.

In der ersten Fassung seines Artikels (der 
sich neben dem Molotow-Film auch Strascheks 
Ein Western für den SDS widmet) schreibt 
Deutschmann einleitend:

„Der Film über Herstellung und Anwendung 
eines Molotow-Cocktails ist ein Aufruf zu 
politischem Handeln. Indem er ein Bezugs-
verhältnis zum Adressaten konstruiert, steckt 
er den Umfang des Handelns ab. Damit ruft 
er nicht nur auf, sondern unterweist.“ 8

Auf diese handlungstheoretisch-didaktische 
Einordnung folgt eine dichte Beschreibung der 
phänomenalen Dimension:

„[Der Film] ist in mehrere Abschnitte geglie-
dert: einen Vorspann, in dem zwischen 
zwei zusammentreffenden Linien das Wort 
‚Achtung‘ auftaucht, eine Sequenz, die das 

	 7	 Siehe zur Gruppe 3: Fabian Tietke: Dies- und jenseits 
der Bilder – Film und Politik an der dffb 1966–1995 
(2017), https://dffb-archiv.de/editorial/dies-jenseits-
bilder-film-politik-dffb-1966-1995 (Stand 5/2024) 
https://dffb-archiv.de/editorial/dies-jenseits-bilder-
film-politik-dffb-1966-1995 (Stand 5/2024); Volker 
Pantenburg: Die Rote Fahne. Deutsche Film- und 
Fernsehakademie, 1966–1968. In: Martin Klimke, 
Joachim Scharloth (Hg.): 1968. Handbuch zur Kul­
tur- und Mediengeschichte der Studentenbewegung, 
Stuttgart 2007, S. 199–206; ders.: Versions of Radica­
lity, 1969/70. Farocki, Meins, Straschek. In: Ursula 
Böckler, Julia Lazarus, Alexandra Weltz-Rom­
bach (Hg.): Radical Film, Art and Digital Media 
for Societies in Turmoil, Berlin 2023, S. 107–120.

	 8	 Christian Deutschmann: „Herstellung eines Molo­
tow-Cocktails“ und „Western für den SDS“. In: 
Sprache im technischen Zeitalter (Schwerpunkt­
thema: „Zeichensystem Film. Versuche zu einer 
Semiotik“), 1968, Nr. 27, S. 265–270, hier: S. 265.

Mischungsverhältnis eines Molotow-Cocktails 
vorführt, die Aufnahme eines durch den 
Cocktail in Brand gesetzten Autowracks, eine 
Einstellungsfolge von verschwörerhaften 
Handreichungen, die Wiederholung des Vor-
spanns und schließlich das Ziel der Aktions-
aufforderung: das Verlagshaus Axel Springer 
in Westberlin.“

In einem dritten Schritt liefert Deutschmann 
eine von der strukturalistischen Semiologie ins­
truierte Analyse des Gesehenen: Der Film führe

„Stationen der Aktion vor, beschränkt sich 
jedoch auf Hinweise. Die Darstellung des 
Mischungsverhältnisses liefert dem Betrach-
ter Informationen, ohne sie zunächst auf 
ihren Zweck zu präzisieren. Ein technischer 
Vorgang wird mit dem Gestus zweck freier 
Demonstration vorgeführt, aber gleichzeitig 
seiner authentischen Kontinuität beraubt: 
die Reihenfolge der Einstellungen spaltet 
den Vorgang in seiner Chronologie auf und 
verwandelt ihn in ein Rezept, das nur noch 
Begriffe vermittelt.“ 9

Im Weiteren werden wiederholt die einerseits 
handlungsleitende („Demonstration“) und 
andererseits rein theoretische Funktion der Bil­
der betont – hier die Deixis der Umsetzung der 
Anleitung vom Anfang in der Herstellung des 
Molotow-Cocktails, dort das kontextlose Bren­
nen des Autowracks:

„Die Verschiedenheit des Materials (Vorgänge, 
Schriftzeichen, stehende Aufnahme) fügt sich 
nicht zu einer Handlungsebene zusammen. 
Nur die Möglichkeiten und Notwendigkeiten 
einer Handlung werden beschrieben.“ 10

Deutschmann registriert Aussparungen, die ihn 
an Brecht erinnern und den „Abbildcharakter 
überwinden“ lassen. Anders als Kluge besteht 
für ihn an der „Dialektik“ des Agitationsfilms, 

	 9	 Ebd., S. 266.
	 10	 Ebd., S. 267.
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der geforderten Spannung zwischen Theo­
rie und Praxis, kein Zweifel, weil dieser dem 
Publikum „die, besonderen wie allgemeinen, 
Konsequenzen […] als Erkenntnisse überträgt“, 
wobei der Film weniger analysiere als „Impulse“ 
aussende, „die die Analyse bereits in sich einge­
schlossen haben“.11

Nach der Erstveröffentlichung arbeitete 
Deutschmann weiter an seinem Text. In der 
neuen Fassung, die 1971 in einem Sammelband 
zur Semiotik des Films erscheinen sollte, sah 
sich dessen ursprüngliche kritische Emphase in 
ihr komplettes Gegenteil verkehrt:

„Die Verbindung von Theorie und Praxis 
bleibt von jeder Dialektik verschont, die Bil-
der der theoretischen Rechtfertigung verstei-
fen sich zu aufgesetzten Ornamenten […].“ 12

	 11	 Ebd.
	 12	 Christian Deutschmann: Lehrfilme der Westberli­

ner Studentenbewegung. In: Friedrich Knilli (Hg.): 
Semiotik des Films. Mit Analysen kommerzieller 
Pornos und revolutionärer Agitationsfilme, Mün­
chen 1971, S. 204–210, hier: S. 210.

Mehr noch:

„Die bloße Abbildlichkeit solcher ästhetischen 
Demonstrationen, ihre Begriffslosigkeit, ent-
sprechen [!] dem Gesamtkonzept der politi-
schen Bewegung, der der Film entstammt.“ 13

Und schließlich, in knapper Verdammung des 
kurz zuvor noch so differenziert Gelobten: 

„Agitation wird zur manipulativen Überre­
dung.“ 14 Fast scheint es, als hätte die spezifische 
militante Ästhetik dieser Didaktik zwischen 
1968 und 1971 zu lange im Entwicklungsbad 
der Radikalisierung von Holger Meins und 
seines zunehmend gewaltbereiten Milieus gele­
gen. Was einmal ein Lehrstück dialektischer 
Verfremdung war, hatte sich unter dem (Ein-)
Druck der Ereignisse um 1970 zu harter, ein­
dimensionaler Manipulation gewandelt. In eine 
Instruktion zur Destruktion.

	 13	 Ebd.
	 14	 Ebd.



Bildbesprechung

Lorenzo Thelen

1. Werksatz (1963–1969). 
Instruktionen zur freien Handlung 
bei Franz Erhard Walther

Franz Erhard Walthers 1. Werksatz (1963–1969), 
eine Gruppe von 58 hauptsächlich textilen 
Objekten („Werkstücken“), wird im Ausstel­
lungskontext von verschiedenartigen Bebilde­
rungen begleitet. Die einzelnen Werkstücke des 
1. Werksatzes sind keine autonomen Kunstwerke, 
sondern Instrumente zur Werkerzeugung durch 
die Handhabung des Publikums. Dieses bei 
Walther vorherrschende Kunstverständnis ist vor 
dem Hintergrund der Konzeptkunst zu sehen, 
die sich maßgeblich in New York herausbildete, 
wo Walther von 1967–1971 lebte und arbeitete. 
Dabei kann diese Kunst, die das aktive Handeln 
und damit einen Akteur erfordert, als Beitrag 
zur „Dematerialisierung des Kunstobjektes“ 

(Lucy Lippard) verstanden werden. Wobei die 
Ansätze zur Dematerialisierung anders ausge­
staltet werden als bei den Protagonisten der frü­
hen Konzeptkunst. Während jene zumeist stär­
ker auf die Idee als das eigentliche Kunstwerk 
zielen, etwa bei Sol LeWitt oder Joseph Kosuth, 
wird bei Walther durch die Fokussierung auf 
die Handlung, Immaterielles wie die Zeit, der 
Raum oder die Sprache zum künstlerischen 
Material. Obwohl bei der Werkhandlung, wie 
der Name sagt, das Werk in der Handlung und 
in der Erfahrung dieser Handlung entsteht und 
diese somit jenseits eines rein visuellen Kunster­
lebnisses liegt, fällt auf, dass gerade in der ‚gela­
gerten Ausstellungsform‘ der 1. Werksatz von 
verschiedenen Bildtypen umringt, geradezu 
gerahmt, präsentiert wird. ◊ Abb. 1

Diese lassen sich grob in vier Arten einteilen: 
zum einen in Diagramme und Werkzeichnun­
gen, die von Franz Erhard Walther nach, also 
unter dem Einfluss einer stattgefundenen Werk­
handlung angefertigt wurden, zum anderen 

1: Franz Erhard Walther: Werklager (1961–1972), MAMCO collection, Genf.
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Fotografien, zumeist in Schwarzweiß von 
Timm Rautert, die einen Moment der stattfin­
denden Werkhandlung festhalten, und schließ­
lich die Zeichnungen auf den Verpackungen der 
einzelnen Werksatzteile, die ebenfalls einen dia­
grammatischen Charakter aufweisen. Sie sind 
grafischer und textueller Natur und befinden 
sich auf den textilen Nesselhüllen, in denen die 
Objekte des 1. Werksatzes verpackt sind. Durch 
diese Platzierung begegnet das Publikum ihnen 
strukturell vor den eingepackten Werkstücken 
selbst sowie vor dem Beginn einer konkreten 
Werkhandlung.

Um die Funktion dieser Zeichnungen 
genauer anzugeben, sei ihr Kontext kurz erläu­
tert: Die einzelnen Werkstücke des 1. Werksatzes, 
die zur Werkerzeugung durch das Publikum 
genutzt werden können, sind in diesem Sinne 
abhängig von ihrer potenziellen Benutzbarkeit. 
Das Werk entsteht hic et nunc im Dazwischen 

von Akteur und Werkstück. In diesem Sinne 
geht es bei den Werkhandlungen nicht primär 
um die Betrachtung eines ästhetischen Objekts, 
sondern um die Effekte, die sich während der 
Handlung ergeben. Daneben gibt es mit der 

„Lagerform“ eine zweite Ausstellungsweise, 
die den 1. Werksatz in einer der aktiven kör­
perlichen Benutzbarkeit entzogenen Funktion 
präsentiert. Beiden Präsentationsformen ist das 
Gegenübergestelltsein des Publikums mit den 
auf die Hüllen aufgebrachten Zeichnungen 
gemein. ◊ Abb. 2

Die auf die Nesselverpackung des Werkstü­
ckes1 mit der Nummer 51 gesetzte Zeichnung 

	 1	 Hierbei handelt es sich um die Version im MMK 
in Frankfurt a. M. Insgesamt gibt es 8 Exemplare 
des 1. Werksatzes. Vgl. etwa Dieter Groll: Der ande­
re Werkbegriff Franz Erhard Walthers, Köln 2014, 
S. 395.

2: Franz Erhard Walther: Ausgangspunkt und Wege, Nr. 51 (Museum für Moderne Kunst, Frankfurt am 
Main), 1969.
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zeigt den Inhalt des Pakets, einen „Stoffkasten, 
0,84 m × 0,64 m, 0,14 m hoch, kreuzweise unter­
teilt in vier gleichgroße Abteilungen. In jedem 
Teil befinden sich ein Paar Stoffschuhe.“ 2 Wir 
sehen vier schematisch skizzierte Paar Schuhe 
sowie eine perspektivisch gezeichnete Kiste, 
in der diese sich befanden. Sie steht mittig der 
paarweise ausgepackten Schuhe. Rechts davon 
befindet sich ein schwarzes Rechteck, das wohl 
wiederum die Kiste repräsentiert und von dem 
vier rote Strecken in X-förmiger Richtung abge­
hen. Weiterhin sind mit Bleistift einige Begriffe 
und Markierungen auf der Tasche eingetragen. 
Lediglich der Begriff „Feld“ sticht, durch seine 
rote Farbe und die typografische Majuskelschrift, 
hervor. Darüber, ebenfalls in Rot, eine Raute mit 
der Nummer des Werkstückes innerhalb der 

	 2	 Götz Adriani (Hg.): Franz Erhard Walther. Werk­
monografie, Ausst.kat., Köln 1972, S. 229.

Gesamtheit des 1. Werksatzes „#51“. Bei genau­
erem Hinsehen fällt auf, dass unter der braun 
skizzierten Kiste Begriffe eingetragen waren, 
die zunächst weiß überstrichen und dann mit 
der Darstellung der Kiste und der Schuhe über­
malt wurden. Über diese sehr grobe Skizzierung 
des Inhalts der Verpackung und ihres Einsat­
zes wurde, ungleich präziser, die geometrische 
Figur eines Rechtecks gezeichnet, das in vier 
gleich große Rechtecke geteilt ist und bei dem es 
sich um die Kiste mit den entnommenen Schu­
hen, diesmal in Draufsicht, handelt. Darunter 
sehen wir dieselbe Figur erneut, mit Bleistift 
eingetragen und in Draufsicht. Die Darstellung 
ist noch reduzierter und schematischer, so beste­
hen die Schuhe eigentlich nur noch aus je einem 
kurzen Strich. Wiederum werden die Schuhe in 
einer Bewegung von der Kiste weg präsentiert, 
die das Zentrum markiert. ◊ Abb. 3

3: Franz Erhard Walther: Ausgangspunkt und Wege, Nr. 51 („Bilder im Kopf, Körper im Raum“, Bundeskunst-
halle Bonn, 22. März – 28. Juni 2024), 1969.
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Auf der Verpackung des Bonner Exemp­
lars des Werksatzteils 51 findet sich eine etwas 
andere Darstellung, die aber dasselbe Thema 
hat. So wurde etwa die Differenzierung der 
gelagerten Schuhe und ihres Gebrauchs wäh­
rend der Handlung sehr viel auffälliger in Szene 
gesetzt. Weiterhin kann durch den Vergleich 
der beiden Ausführungen gemutmaßt werden, 
dass es sich bei den übermalten Begriffen der 
Frankfurter Version um dieselben handelt, die 
hier in Lesbarkeit belassen wurden: „Instrument 
Proportion“. Die unterschiedliche Gestaltung 
der Hüllen ergibt sich also anhand konkret 
durchgeführter Werkhandlungen, die dement­
sprechend unterschiedlich ausfallen. Zugleich 
bleiben die allgemeinen Ideen dieses Werkstü­
ckes dabei bestehen und erhalten sich in den 
verschiedenen Werkhandlungen bzw. Vorstel­
lungen dieser Werkhandlungen.

Insofern es sich um Zeichnungen handelt, 
deren Rezeption der eigentlichen Werkhand­
lung vorausgeht bzw. in der gelagerten Form, 
die aktive körperliche Werkhandlung in den 
Bereich der Vorstellung versetzt, handelt es 
sich bei ihnen wie auch bei dem Instrument, 
das die bezeichnete Verpackung birgt, nicht um 
das eigentliche Werk. Sie hat aber eine Funk­
tion in Bezug auf die Werkhervorbringung, die 
darin besteht, instruktiv für die Vorstellung 
sowie gegebenenfalls die Handhabung des 
jeweiligen Werkstückes zu sein. Dabei steht der 
Gebrauch des Werksatzteils und die eigentliche 
Werkhandlung in einem spannungsreichen Ver­
hältnis. Da letztere frei sein soll und in diesem 
Sinne per se nicht reproduzierbar ist, kann nur 
die Handhabung instruktiv vermittelt werden. 
Durch die Unterscheidung von Handhabung 
und Handlung wird das teleologische Moment 
aus der Instruktion genommen. Zugleich fällt 
im Vergleich der beiden Zeichnungen auf, dass 
bestimmte (mögliche) Motive oder Ideen der 
Werkhandlung unterschiedlich stark akzen­
tuiert werden. So suggeriert die Frankfurter 
Version durch die X-förmig von der Kiste abge­
henden Strecken eine isolierende Grundstruktur 

für jeden der vier Akteure, die, außer dem Aus­
gangspunkt in der Mitte, durch den Verzicht auf 
ein einfassendes Bildelement keine Verbindung 
aufweisen. Der Begriff der „Isolierung“ wurde 
sogar mit Bleistift in die Zeichnung eingetra­
gen (unter „FELD“). Bei der Bonner Version 
hingegen treten die X-förmig, mit Bleistift ein­
geschriebenen Strecken in den Hintergrund, 
während durch die roten Kreissegmente ein 
vereinheitlichendes Schema aufgerufen wird. 
Vom Gesichtspunkt der räumlichen Dimensi­
on dieser Arbeiten wird demnach in einem Fall 
das Volumen akzentuiert und im anderen die 
Strecken.

Die Bilder auf den Verpackungen, die von 
Text, Bild und Schema wechselseitig durch­
drungen sind, haben einen instruktiven Gehalt, 
da sie zu einer Handlung einladen. Zugleich 
sind sie nicht in dem Sinne instruktiv, wie bei­
spielsweise eine Bauanleitung, die auf einen 
festgelegten Zweck hin ausgerichtet ist. Ihr ins­
truktiver Gehalt hat also nicht den nachahmen­
den Vollzug einer Werkhandlung zum Ziel, das 
durch korrektes Befolgen einzelner Schritte in 
einer bestimmten Reihenfolge erreicht werden 
könnte. Vielmehr werden in diesen Aufzeich­
nungen Minimalbedingungen der Handha­
bung des jeweiligen Werkstückes umrissen und 
stellen somit eine Rahmung der Form nach dar, 
die zugleich eine Freiheit der Handlungs- und 
Erfahrungsmöglichkeiten dem Inhalt nach 
offenhalten. Unter diesem Aspekt können sie 
als visuelle Denkwerkzeuge aufgefasst werden. 
Sie sind also instruktiv in Bezug darauf, einen 
Anfang zu machen und allgemeine Ideen des 
jeweiligen Werkstückes zu evozieren, deren 
konkreter Inhalt beziehungsweise Erfahrung 
gar nicht als fixes und finites Ziel angegeben 
werden kann. Somit fungieren die Zeichnungen 
auf den Hüllen der Werkstücke als Vehikel oder 
Wegmarken der instruktiven Vermittlung von 
Möglichkeiten einer Werkhandlung. Zugleich 
zeugen sie, als Beispiel, von der prinzipiellen 
Benutzbarkeit der Werkstücke.
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How Not To: On Instructions and the Process Genre

Introduction: The Hegemony of Rough Operations
I participated in a media arts festival in the Netherlands a few years ago. The theme 
that year was “The Curse of Smooth Operations”. Here is the conceit as explained in 
the festival’s published materials: “With The Curse of Smooth Operations the curators 
put emphasis on function rather than malfunction, and break with the fetishization 
of error so common in media art. If artists seek novel ways to undermine the predom­
inating technocratic system, they often remain committed to exposing and utilising 
the tiny cracks in this system. IMPAKT Festival 2022 is diametrically opposed to such 
fetishization. It does not deal with the beauty of error, but with the horror of things 
working perfectly well. It does not linger on the subversive potential of tiny bugs, but 
focuses on the oppressiveness of a totalising system that is immunized against all failure 
and able to perpetuate itself ad infinitum.”

Of course, the festival was beautifully produced. Care was taken with setting 
up travel and accommodation arrangements, with testing the technology ahead of 
time, with making sure events ended on time, and that space was made for breaks, 
that refreshments and food was available when participants’ stamina began to lag, etc. 
The festival’s locations were well suited for their events. In short, operations proceeded 
remarkably smoothly. Perhaps there is something ho hum about this tension: a festival 
devoted to the horrors of smooth operations which at the same time rigorously pursues 
a hitchless final spectacle.

Still, “the fetishization of error so common in media art” does seem an apt 
description of the moment – but I do not see the diametrical opposition between this 
fetishization and the “horror of things working perfectly well” the curators of the 
festival insist upon; they seem like two sides of the same coin. So, how do you thwart 
smooth operations? How do you make error a principle of creation? It is almost a cliché 
to appeal to the “baring of the device” as an antidote to the oppressiveness of smooth 
operations. While – strictly speaking – the baring of the device is not by itself an error, 
isn’t it often the case that baring-the-device-conventions are perceived as errors, inter­
ruptions, ruptures, gaps, holes, shocks?

In this essay, I want to broach the old-news notion of the “baring of the device” 
as a meaningful corrective, a mitigator, a block on smooth operations. What has struck 
me in reading the Russian Formalist, Viktor Shklovsky, the one to whom the phrase 

“baring the device” is often attributed, is that he turns to the idea that one bares the 
device by revealing how something is made; these notions turn out to be inextricably 
linked.
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Baring the Device, Across Media
Viktor Shklovsky used the phrase “baring the device” multiple times in his analysis of 
Laurence Sterne’s nine volume 1759 novel known as Tristram Shandy. In “The Parody 
Novel: Sterne’s Tristram Shandy”, Shklovsky writes: “Sterne was an extreme revolu­
tionary of form. His characteristic feature was the baring of the literary device.”1 What 
Shklovsky specifically has in mind here pertains to the novel’s structure, which is full 
of unmotivated digressions, story events narrated out of chronological order, and other 
instances of thwarting conventions like putting the book’s dedication on page 15 and 
its preface in volume III, Chapter 20. For Shklovsky, the interest of this intentional 
disorder, this rearranging and constant displacement, is that it has no motivation; rather, 
it is “an end in itself” and that end is “to bare the device”.2 This structural “disorder” 
makes us aware of those taken-for-granted conventions now being thwarted.

But that is not all there is to it, for the novel’s “disorder” is explicitly commented 
upon within the novel itself. Here is a passage Shklovsky cites from the novel: “’What 
I have to inform you, comes, I own, a little out of its due course; – for it should have 
been told a hundred and fifty pages ago, but that I foresaw then ‘t’would come in pat 
hereafter, and be of more advantage here than elsewhere.’”3 Shklovsky, summarizing 
his thought on this passage, writes: “Sterne even bares the device of stitching together 
separate stories to make the novel. For him, the content of the novel is precisely the 
awareness of the form through its violation.”4 (This insight is surely what explains the 
essay’s title: “The Parody Novel”.) Later in the essay Shklovsky comments, “This fixa­
tion on form – the canonical part of form – is reminiscent of those octaves and sonnets 
filled with nothing but descriptions of how they were composed.”5 In Viktor Shk­
lovsky’s English translation of On the Theory of Prose where the Sterne essay is collected, 
there is another essay variously translated as “How Don Quixote Was Made” and “The 
Making of Don Quixote”. It is a strange consideration of the structure of Cervante’s 
work, specifically the learned and encyclopedic references of the supposedly brainless 
Quixote and the digressive inset stories in the work. I understand Shklovsky to again 
be making the point that a work bares the device not merely by violating conventions, 
but by explicitly commenting on those violations – i. e., by referring to how the work 
has been made within the work itself. In both the cases of “Quixote” and “Tristram 
Shandy”, the reference to how the thing was composed or how the work was made is 

	 1	 Viktor Shklovsky: On the Theory of Prose, translated by Shusan Avagyan, Dallas 2021, p. 214.
	 2	 Ibid.
	 3	 Ibid, p. 218.
	 4	 Ibid.
	 5	 Ibid.
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not a reference to how the author came up with the idea to thwart conventions in this 
way nor does it refer to how the author went about writing it (i. e., did he start writing 
the ending before the beginning? Did he write regularly over 400 days or did he write 
in binges?). Rather, “how it was composed/made” is meant to reference the work’s 
structure; and a literary critic is just as well placed to comment on that structure as 
the author himself. But, the idea that one would understand how a work of literature 
is made by analyzing its structure rather than by surveying its author’s writing habits 
should not be taken for granted.

I wish to pull out one feature of Shklovsky’s analysis that follows from this point: 
what Shklvosky describes as Sterne’s practice of “baring the device” strikes me as a 
description of something metaphorical, a kind of baring-the-device-effect. The bar­
ing-the-device-effect in Sterne – take the example passage I cited above – actually tells 
us little about how the actual novel was made, how it was composed, what were the 
series of steps Sterne pursued in its composition. The phrase “baring of the device” is a 
metaphor; it’s a stand-in; it raises the question of devices and structure and construction; 
it focuses the reader’s attention, perhaps, on the question “why was it done this way and 
not that way?” The baring-the-device-effect is just another feature of the construction 
of the work; it is not outside it.

In the medium of literature, while this is a familiar way to understand things, a 
moment’s reflection reveals a deep confusion. For a sense of why, listen to this anecdote 
from a 2023 piece in Business Insider about the star literary critic, Merve Emre. Emre 
pressed the profiler, Anna Silman, about what she was after in the profile? Silman 
writes: “I tried to convince Emre that I was here because readers were interested in her 
as a person – because people are curious how the sausage gets made?” “At the Merve 
Emre ‘factory’?” Emre joked; then she dismissed it with a wave of her hand. That “is 
not very interesting”, Emre said. “I sit down at a desk, write for nine to 12 hours a 
day, and I read and I write, and occasionally I check my email.”6 The literary critic is 
willfully misunderstanding Silman’s question, bringing out a certain absurdity. Sitting 
down at desk, writing and reading for nine hours, checking emails – these are a series of 
repeatable steps. Those steps ritualistically repeated will not produce literary criticism à 
la Merve Emre. Of course, Silman is not really interested in those repeatable steps; that 
is not what she means when she says “people are curious how the sausage gets made”. 
Emre is pointing out that this familiar way of talking – asking about how something 
is done – is ambiguous when it comes to writing: the Russian formalists meant it as a 

	 6	 Anna Silman: How Merve Emre Became the Hottest – and most reviled – Name in Literary Criticism. 
In: Business Inside, 08/29/2023.
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way to ask about the internal structure of a work of literature and Silman means it as 
a way to ask about Emre’s elusive personality (e. g. what makes Emre tick).

In the world of film, the question of how some effect was achieved has an obvi­
ous meaning – and that is the one Emre is playing on. When I try to understand 
how a particular shot in, say, Roma (Alfonso Cuarón, 2018) was accomplished – I’m 
thinking of the famous long duration single shot where Cleo, the domestic, is filmed 
as she enters far into a wild ocean with waves crashing on her to save two drowning 
children – when I try to understand how that shot was achieved, I am not looking to 
understand something about the structure of this stretch of film nor am I looking to 
understand something about what makes Cuarón, the director, tick; I am looking to 
understand something about the craft of filmmaking – did a cameraperson get into 
the water with the camera? ◊ fig. 1 How is the shot so steady for such a long period 
of time, etc.? Did they use digital effects software or did they build a platform that 
extended into the ocean or both?

While in this case the question how it was done may be only of ancillary inter­
est, with some films the question of craft (i. e., how the filmmaker achieved a certain 
effect) is an integral feature of the work itself. Take for example the experimental film, 
Mothlight (Stan Brakhage, 1963). Mothlight is a 16mm 4-minute silent film. Brakhage 
made it by adhering bits of organic matter – moth wings, flowers, seeds, blades of grass, 
leaves, etc. between two layers of 16mm Mylar editing tape. Those sandwiched strips 
were ultimately contact printed with great difficulty. Notice that if one tried to describe 
the film or teach it, you would likely not turn first to the categories of film form and 
style – editing, narrative, mise-en-scene, cinematography, color, etc. Rather, you would 
refer to how it’s made. You would probably show your students images of the film 
strips themselves; you’d want to know something about how those thick sandwiched 
strips of film were printed. You’d probably want to point out the distinction between 
treating the film strip as a scroll as Brakhage does and treating the film strip as a series 
of small discrete picture frames as the experimental filmmaker Harry Smith does in 
Interwoven (1947). ◊ fig. 2

In a discussion of Mothlight, you’d be compelled to think about a set of infrastruc­
tures from the projector (which moves a strip of celluloid through itself frame by frame 

Salomé Aguilera Skvirsky

1a: Frame enlargement from Roma. Cleo wading into the ocean. 1b: Variety YouTube channel production still.
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even when a filmmaker has treated the film strip as a scroll and has not 
respected the boundaries of each frame of film); to the printer machine; 
to the durability of the Mylar film strip; to the presence of sprocket holes. 
In the case of Mothlight, reflecting on how the film has been constructed 
would invite a reflection on the invisible craft of filmmaking rather than 
on the internal structure of the screened film itself. We might call this 
medium specific register of “baring the device” a kind of “infrastructural 
sensibility”. I want to say that there is no corollary for this in literature – 
and that Emre’s joke and Shklovsky’s reflections on Quixote and Tristram 
Shandy bring this out.

This does not close the matter because in film there is also a “bar­
ing-the-device-effect” not unsimilar to the effect in literature. In film 
scholarship, there has been a long-established interest in the baring of the 
device. But as with Sterne’s Tristram Shandy, frequently the claim that a 
particular film “bares the device” is less literal or infrastructural than it is 
metaphorical. So when in Man with a Movie Camera Dziga Vertov films a 
camera lens or when he films his brother, Mikhail Kaufman, with a cam­
era pursuing a horse-drawn carriage, this is just a figuration, a stand-in, a 
metaphor for the work of filming being done by the actual cameraperson 
(who is sometimes Kaufman himself, but not in this latter case). ◊ fig. 3 
Or take the example of Robert Altman’s The Player (1992), a film about 
the making of a film about the workings of the Hollywood studio system. 
Surely, the film may be said to “bare the device”, calling attention to how 
actual films get produced – but all at a remove, as a kind of effect.

But now consider the slightly different case of Vertov filming his 
wife Yelizaveta Svilova at the editing table. ◊ fig. 4 Is she at work edit­
ing the film we are actually watching? Is this, dare I say it, a kind of 
indexical reference to the device of filmmaking? This is different from 
the cases above because the reference to how film has been made is not 
merely metaphorical. Now, consider an example from Patricio Guzmán’s 
The Battle of Chile, part I (1975): the actual filmmaker is shown in one 
shot with his microphone boarding a bus to survey its riders about the 
upcoming parliamentary elections. ◊ fig. 5 The microphone in the shot 
and Guzmàn’s off-screen questions to the bus’s riders surely constitutes a 
case of baring the device – but, in this case the baring of the device is also 
not metaphorical, but literal. In the scholar Hannah Frank’s treatment 
of labor in the world of twentieh century cel animation, she calls our 
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attention – in a clear instance of reading against the grain – to a world of easily missed 
errors: from the numbers accidently left on exposure sheets, to the stray thumbprint or 
finger, to the “errant speck of dust”.7 ◊ fig. 6 These errors are present all across cartoon 
animations – but they are visible only if one were to examine the animations frame-by-
frame as Frank painstakingly does. From this method of close looking, Frank reveals, 
visibilizes, a world of mostly anonymous inkers, painters, camera operators, etc. whose 
patient labors often go unnoticed, but leave their trace thanks to the photographic 
foundation of traditional cel animation. If the examples from Vertov and Guzmàn are 
clearly intentional incorporations of glimpses of the filmmaking process, the example 
from Frank may be unintentional, but it is still an indexical trace – rather than a met­
aphoric motif – of the making process.8

	 7	 Hannah Frank: “Traces of the World: Cel Animation and Photography“. In: Animation: An Interdis­
ciplinary Journal, vol.  II, 2016, no. I, p. 25.

	 8	 Ibid.
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3: Frame Enlargement of cinematographer 
Mikhail Kaufman from Man with a Movie Cam-
era (Dziga Vertov, 1929).

5a+b: Frame enlargements of filmmaker Patricio Guzmán with the microphone in The Battle of Chile, 
Part One (1973).

4: Frame Enlargement of editor Yelizaveta Svilova 
at work in Man with a Movie Camera (Dziga 
Vertov, 1929).
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Where have we arrived? First, we can see 
that the baring of the device is integrally linked 
to the notion of how something is made. This 
form of reflexivity is not the only way that an 
object can call attention to its form, but it must 
be the most commonly invoked path to formal 
reflexivity. Second, baring the device sometimes 
looks different in different media. In audio-visual 
media, it can be indexical as in The Battle of Chile 
or infrastructural as in Mothlight. But perhaps 
its most common expression is metaphorical as 
in The Player. Among the metaphorical expres­
sions of the baring of the device, there is an entire 
genre that devoted to its codification: the process 
genre.

The Process Genre and Instruction
For a number of years I have been thinking about 
the process genre.9 The process genre is a trans­
medial genre unified across time, geography, and 
medium by a distinct formal syntax – and not by 
a thematic or semantic or political consonance. 
In its most paradigmatic expressions, that syntax 
exhibits a series of intelligible, chronologically 
ordered steps that have a beginning, a middle, 
and that achieve a finished result. For exam­
ple, if the process being depicted is the making 
of crayons (as it is in the U. S. public television 
fan-favorite, Mister Rogers’ five-minute factory 
tour video of the Crayola Crayon factory) the 
depiction begins with a train carrying hot wax 
and then proceeds to showing – in order – the 
coloring of the wax, the molding of the crayons, 

	 9	 For the full treatment, see Salomé Aguilera Skvirsky: 
The Process Genre: Cinema and the Aesthetic of Labor, 
Durham 2020. This section is a summary of the argu­
ments of that book.
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7: Frame enlargements from How People Make 
Crayons (Mister Rogers Neighborhood Episode 
1481; Aired 1981).
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the sorting, the labeling, the boxing, etc. ◊ fig. 7 The often-commented spectatorial 
effect of this proto-narrative syntax – especially in audio-visual exemplars – is absorp­
tion and mesmerism.

This processual syntax has been applied to physical movements and actions as it 
was in Dutch engraver Jacob de Gheyn’s 1607 pictorial manual for the exercise of arms 
like the pike.10 ◊ fig. 8 It has been applied – perhaps most standardly – to the making of 
both artisanal crafts in live demonstrations at World’s Fairs since the mid-nineteenth 
century and to industrial production in classic industrial films like Master Hands (Jam 
Handy, 1936) or Le chant du Styrène (Alain Resnais, 1959), but also to the numbered 
illustrations of Denis Diderot’s mid-eighteenth century Encyclopédie. ◊ fig. 9 Discursive 
cooking recipes – loosely considered – are instances of the process genre as are so-called 
hands-and-pans videos depicting accelerated visual recipes. ◊ fig. 10 Many educational 
films (past and present) and ethnographic films belong to the process genre. Included 
are also “art films” like Robert Bresson’s A Man Escaped (1956) or Jeanne Dielman 
(Chantal Akerman, 1975). While the process genre is transmedial, I think it achieves its 
paradigmatic expression in audio-visual media because of the moving image’s capacity 
to manage duration, especially through long duration shots and through ellipsis for 
long processes that editing makes it possible to condense.

The process genre intersects with instructional media to the extent that many – 
though not all – instructional media make use of a processual syntax. Moreover, the 
process genre emerges with instructional media (as we can see in the example from 

	10	 For more on de Gheyn and early instructional images, see Janina Wellmann: The Form of Becoming: 
Embryology and the Epistemology of Rhythm, 1760–1830, New York City 2017.
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handelinghe Van Roers Musquetten Ende Spiessen … (Lochem: N. V. Uitgeversmaatschappij de Tijsdtroom, 1971).
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1607), but it is not reducible to it because many kinds of media – both media intended 
to instruct and media not intended to instruct – use a processual syntax. For example, 
Diderot’s Encyclopédie was treated as a ‘luxurious coffee table’ book in its time and 
A Man Escaped is many things, but it is not a primer for escaping from prison.11 The 
process genre serves manifold functions and offers manifold pleasures. Despite this 
diversity of function and effect, I consider it to be a genre of labor for it transforms 
every process it depicts into a triumph of rational human action and ingenuity (and 
that is the case even when the process is alienated as when it depicts a strict division of 
labor in factory production or when it produces something that might be considered 
‘bad’ or destructive).

Colloquially we might say that ‘how-tos’, which I would consider to be a prom­
inent species of instructional media, usually belong to the process genre, and every 
instance of the process genre is an instance of the how-to where the how-to is understood 
fundamentally as a syntax (rather than a lesson). In their paradigmatic expressions, how-
tos purport to reveal how some end object/effect (a ceramic jug, a downward facing dog) 
was achieved. Standardly, interruptions, mistakes, equivocations, blind alleys, coffee 
breaks are excluded from these final instructionals – what is presented is an exhibition of 
smooth operations. Banished is all trial and error, all the testing, the repetition, the effort, 

	11	 William Reddy: The Structure of a Cultural Crisis: Thinking about Cloth in France before and after the 
Revolution. In: Arjun Appadurai (ed.): The Social Life of Things: Commodities in Cultural Perspective, 
Cambridge 1986, p. 264.

How Not To: On Instructions and the Process Genre

9: From “Card Maker”, detail Encyclopédie ou Dictionnaire raisonné des sciences, des arts et des 
métiers, vol. 2 (plates), 1763. The pink arrows point to numbered steps in the process.
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the toil (some people might want to say that 
the labor is concealed). For this banishment, 
for this smoothness, these objects receive their 
share of ire from our corner of the academic 
universe where somehow the pursuit of perfec­
tion or mastery is considered inhuman.

But here we have an obvious tension: 
the genre for baring devices conceals as well; 
by banishing error or equivocation, it bur­
ies devices, too. This paradox or tension has 
been the inspiration for a vast filmography of 
spoofs of the process genre. The spoofs pre­
cisely target the smoothness of smooth oper­
ations: in the place of smoothness and per­
fection is interruption and mess – and often 
viscosity as in many of Mika Rottenberg’s 
early 2000s process videos such as Dough 
(2006) featuring the use of human sweat to 
make dough. ◊ fig. 11

The Case: How To with John Wilson
The recent HBO show How-To with John 
Wilson is one of those. I consider it a paro­
dy of the process genre. In the remainder of 
this essay, I want to try to think through the 
baring of the device and smooth operations 
through this show.

The show, which is now complete, has three seasons, each of which is comprised of six, 
30-minutes episodes. The show follows an awkward New York City filmmaker who 
has set himself the task of discovering the secrets of various challenges like how to 
make small talk, how to cover furniture, how to responsibly dispose of batteries, how 
to find a public bathroom in NYC. How To with John Wilson has achieved phenomenal 
critical success. One Rolling Stone review had this gushing headline: “How John Wilson 
made the Quirkiest, Most Transcendent Show on Television.”12 Another headline, in 

	12	 Andy Greene: How John Wilson Made the Quirkiest, Most Transcendent Show on Television. In: Rolling 
Stone, 12/10/2020.
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10: Hands-and-pans video of lasagna-stuffed peppers.
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11: Sweaty Toe. Frame enlargement from Dough (Mika 
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The Washington Post: “HBO’s ‘How To with John Wilson’ turns the mundane into a 
miracle”.13 The show sometimes feels like a moving, transcendent meditation on the 
meaning of life; other times I have strongly disliked it for its fashionable horror of 
things working perfectly well; sometimes it just feels like another reflex cliché about 
the superior humanity of chaos.

I want to give a better idea of the whole. Take a look at some of the episode titles:
1)	 “How To Make Small Talk”
2)	 “How To Put Up Scaffolding”
3)	 “How To Improve Your Memory”
4)	 “How To Cover Your Furniture”
6)	 “How To Cook the Perfect Risotto”
11)	 “How To Remember Your Dreams”
12)	“How To Be Spontaneous”
13)	“How To Find a Public Restroom”
16)	“How To Watch the Game”
17)	“How To Watch Birds”
18)	“How To Track Your Package”

Some of these seem like they could be legitimate instructionals outlining a series of 
steps that must be undertaken in order to achieve a desired result; others less so. In the 
first category I am thinking about “How To Put Up Scaffolding” or “How To Cover 
Your Furniture” or “How To Cook the Perfect Risotto”. In the second category I am 
thinking about “How To Remember Your Dreams” or “How To Be Spontaneous” or 
even “How To Improve Your Memory”. The second category reminds us that not every 
problem of existence is available to how-to-solutions.

But in fact, none of these episodes – even the ones that seem more standard – are 
traditional how-tos. Here is a first sign of the refusal of smooth operations. Each episode 
is a meandering mess. In the final episode of season one, in what might seem like a per­
fect opportunity for a familiar risotto-making tutorial, the episode meanders across the 
topic: moving from cat vomit to risotto before a digression into the difficulty of quitting 
vaping and then moving to the pandemic and finally back to risotto for Wilson’s elderly 
landlady. The logical links between each segment of the episode are tenuous. They are 
often associative rather than causal, and often a transition is triggered by a secondary, 
askew interpretation of some line from the previous narration. If process films are 
characterized by a clear cause-effect relation between contiguous shots, here we have 

	13	 Sonia Rao: HBO’s ‘How To with John Wilson’ turns the mundane into a miracle. In: The Washington 
Post, 09/02/2023.
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an associative logic – sometimes driven by verbal associations, sometimes by shape-color 
analogies. This is a kind of baring-the-device-effect comparable to Sterne’s: the refusal 
of cause-effect calls attention to the usual deployment of cause-effect momentum to 
move through a subject matter.

Other techniques blocking smooth operations include: 1) the use of Wilson’s 
own distinctive voice with an unconcealed speech impediment as well as the inclusion 
of pauses, stutters, filler grunts.14 One review from The Guardian begins by riffing on 
this, and then notes the “wise skill belied by all the ums, ers and ahems he [Wilson]
refuses to edit out of his narration”.15 2) There is the play with the relation between 
sound and image. Oftentimes, in non-fiction works, the images either illustrate the 
narration or the images form a kind of counterpoint by contradicting the narration. 
In How To with John Wilson we mostly have neither. The images are often literalized 
illustrations of the narration. So, in the episode on risotto, Wilson says, “As legend has 

	14	 In the U. S. context, we can think about these speech “devices” or “tics” as pioneered for radio by Ira 
Glass, who developed and hosted This American Life on National Public Radio. With his nasally voice 
and informal idiosyncratic speech, Glass’ hosting initially resulted in general puzzlement, but his vocal 
and speech pattern innovations have “taken over the airwaves” (as one 2015 New York Times headline 
put it), the new standard.

	15	 Jack Seale: How to With John Wilson review – as disturbing, hilarious and genius as ever. In: The 
Guardian, 03/08/2024.
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it, the first documented risotto was 
made by a glassblower’s apprentice 
around 1809”. ◊  fig.  12 The image 
that accompanies the narration is a 
shot through a bodega window; it is 
of a shelf with a few glass bongs. In 
some sense, the image is literally of 
glass (it illustrates glass), but of course 
the narration has conjured an idyllic 
country scene of charming artisans 
at work, and this bong is not that. 3) 
The gravitation toward the scatolog­
ical: dirt, grime – and shit and other 
bodily releases. The first episode of 
season three, “How to find a pub­
lic restroom”, begins like this: “Hey, 
New York”, Wilson says over a shot 
looking up at the city from a few steps 
down a Manhattan subway station. 
The slightly low angle shot is of a man lying down on the sidewalk with his two legs 
resting on the first step into the subway station. From his crotch the Empire State 
Building seems to emerge – giant – as if it were the most monumental erection ever 
seen. The shot has now focused the viewer on the ‘lower half’. The voice-over continues, 
now over the next shot: “The relationship you have with your toilet is unlike any other 
object you have in your home”. This shot pulls out from a candle that has just been 
lit on the porcelain lid of a clean, white toilet. But, after the first shot and the incense 
candle, all we can think of is shit and piss. ◊ fig. 13 We are now in a certain frame of 
mind. The next four shots depict passionate kissing, but somehow the toilet suggestion 
insinuates itself and the visual and conceptual analogy between a shitty ass-hole and a 
mouth-hole is unshakeable. ◊ fig. 14

These three elements of the show’s audio-visual language that I note above feature 
the familiar principles of baring the device, and with it the interruption of smooth 
operations. But, to what end? The targeting of smooth operations isn’t so interesting by 
itself – it’s just the Ruskinian reflex of the petty bourgeoise sensibility that masquerades 
today as politics. But, is there more to say about these procedures, about the show? Is 
there something generative, not merely deconstructive?
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Let’s look more closely at the 
episode on scaffolding (“How To 
Put Up Scaffolding”) from the first 
season which might seem especially 
available to a standard how-to-treat­
ment. Scaffolding is usually defined 
as a temporary structure built on the 
outside of buildings as a means to 
facilitate their repair and/or cleaning. 
What especially catches my attention 
in this episode is the way that a how-
to do something problem – “how to 
put up scaffolding” – becomes a phil­
osophical problem, “what, after all, is 
scaffolding?”. I think this transpo­
sition is at work across many of the 
show’s episodes. These are different 
questions and the second is raised by 
the episode’s turn to the function of 
scaffolding, which – notice – is not 
suggested by the title, “How To Put 
Up Scaffolding”.

How specifically is it done 
here? ◊  fig.  15 We learn that scaf­
folding – quite apart from its report­
ed function to protect workers and 
civilians on the sidewalks below  – 
serves other purposes that are made 
possible by its usual formal charac­
teristics: it can be used as a gym, or 
an office, or a bathroom, or a bed­
room. It’s a place to hang decora­
tions; it’s a prop for an exciting sex­
ual encounter; it’s a music venue; it’s 
a favored set for movies from action 
films to porn films. Literal scaffold­
ing can be repurposed; but, scaf­
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15: The diversity of scaffolding. Frame enlargements from How To with John Wilson (Season 1, Episode 2).
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folding is a word with other, broader significations. And it is these that Wil­
son will play with: casts are a kind of scaffolding for limbs; braces are 
a kind of scaffolding for teeth; bras are a kind of scaffolding for breasts; 
ear rings are a kind of scaffolding. When Wilson says as part of the episode’s summary 
nugget of folk wisdom: “You can waste your entire life playing it safe. But the real 
danger is never what you expect it to be. And if you put up too much scaffolding to 
protect yourself, you might just end up buried beneath it” – when he says that, the sense 
of “scaffolding” he references is still even more metaphoric. Moreover, even Wilson’s 
use of the structure of the processual how-to functions as a kind of scaffolding for his 
show – that is, as a loose support that may be differentially filled in. The point is that 
with the proliferation of non-standard uses or functions for scaffolding, it’s reasonable 
to wonder “what makes scaffolding scaffolding and why do we need it?”. Similarly, 
the episode on “How To Find a Public Bathroom” is really an episode that raises the 
questions, “what does it mean that some bathrooms are public and some are private?”; 

“what are public goods anyway?”. One only needs to find a public bathroom because 
it is standard practice in U. S. society that the use of private restrooms is denied to the 
public. Notice that how-to questions give way to ontological questions.

Here is a different kind of example: In the show’s first episode, on small talk, 
Wilson makes the apt observation that when people wish to end a conversation, often 
they will gently touch their interlocutor before going their own way. The bit begins 
when Wilson deliberately makes a salesperson at the luxury department store, Bergdorf 
Goodman, uncomfortable when he tells him he’s looking for a suit to appear in court 
for a manslaughter charge. The salesperson promptly changes the subject to suit prices. 
Wilson comments, in voice-over, “But, unfortunately, most of us don’t have the shield 
of a corporation to … uh shut people down. If you’re in public with someone”, he goes 
on, “and … uh a conversation enters dangerous territory, it seems like a quick touch 
is … uh a nice way to let people know that you’ve had enough. Just touch … and go”. 
In this funny bit, Wilson shows a series of four short shots depicting the technique, 
shots that he captured in the wild, of people – shot from the distance – talking and 
then each going their own way. ◊ fig. 16 His voice-over narrates, at different speeds and 
emphases: touch … … and go; touch … and go; touch-and-go. As the pause between 
the word “touch” and the words “and go” shortens over the course of the shots, the 
narration shifts from literally describing an image that shows a slow touch and go to 
literally describing an image that shows a faster touch and go, sounding more and more 
like the idiomatic expression: “touch and go”, which in English means that something 
is very uncertain or precarious.
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In effect, Wilson has defamil­
iarized the expression “touch and go” 
by literalizing it. He’s brought out 
two different senses of the phrase. 
And yet, isn’t literal touching and 
going an expression of the uncertain­
ty and momentary awkwardness of 
saying “goodbye”? The episode was 
ostensibly about “How to make small 
talk”, but it was really about the func­
tions of small talk – and the wish for 
both closeness and distance.

Instances of this kind of play 
with language abound in the show. 
But, the same principle is at work 
in almost every image of the show 
as well. Many of those images are 
uncanny, but in a particular way: the 
images are dissonant as they contain 
some element or object that thwarts 
our usual expectations for that object’s 
proper function. ◊  fig.  17 Here are 
some examples: skunks don’t belong 
inside atm kiosks; orange cones are 
for directing traffic patterns not for 
filling potholes; storefront bars are for 
keeping people out not for trapping 
people in; the NYC skyline should 
not resemble a dumpster skyline; 
why do you need two people to drag 
a dummy as if they were dragging 
an intoxicated friend; pigs aren’t typ­
ically city pets; who buys a new car 
and then doesn’t bother to take it out 
of the plastic?; ‘hose-green’ shorts is 
actually an apt color description. The 
images do not merely defamiliarize 
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the objects they depict; they so do by deinstrumentalizing their objects – by seizing 
on their poetic undercurrents: the color rather than function of the garden hose; the 
triangular shape of the orange cone rather than its color; the silhouette of a city skyline 
rather than the buildings that produce the silhouette; the mass of a human body rather 
than its shape. Shklovsky might have called this technique “making strange”, which 
was the ultimate objective of “baring the device”– namely, to return to the reader the 
freshness and dynamism of first perception. I think that’s at work here too in the show, 
and perhaps that is partly why it feels like a kind of city symphony film. Of course, that 
is also what most process media does …

The last image example I want to comment on here is of a plastic bag blowing 
the wind, which has become a familiar visual cliché. ◊ fig. 18 The image appears at 
the end of the opening credits to the last episode of season one, “How To Cook the 
Perfect Risotto”. Wilson’s voice-over narration obliquely acknowledges that the image 
is a cliché. As I noted above, it begins like this: “As legend has it”, Wilson notes, “the 
first documented risotto was made by a glassblower’s apprentice around 1809 … ah … 
for a wedding feast. And, ever since, it’s been enjoyed and reinterpreted by chefs all over 
the world.” Yes, Wilson is not the only person to use the bag-in-the-wind trope. For 
starters, we might cite Nathaniel Dorsky’s experimental film Variations (1998); or Sam 
Mendes’ iconic scene from American Beauty (1999); or the beautiful sequence from San-
tiago (João Moreira Salles, 2007); or even the shot from Berlin, Symphony of a Metropolis 
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(Walter Ruttmann, 1927) (although it 
is a newspaper, it moves a lot like a 
bag). ◊ fig. 19 Barbara Klinger has 
termed this kind of image an exam­
ple of “an arresting image”. For 
Klinger, an arresting image “occurs 
when a film stops to contemplate an 
exquisitely composed, significantly 
evocative and/or uncanny image”. 

“[T]he arresting image functions to 
signify artfulness through a self-con­
scious display of a moment of strange 
beauty, reminding viewers that films 
are, after all, composed of images.”16

But I think we can say more 
about the mystery of this image’s 
affective charge. This is an infra­
structural image. Its effect is a con­
sequence of the repurposing of the 
infrastructural object depicted: 
namely the plastic bag. The plastic 
bag has certain familiar qualities 
and infrastructural functions  – to 
facilitate the movement of matter. It 
works well thanks to the mass of the 
objects it transports, which help the 
bag maintain its concave character. 
The animated plastic bag, taken over 
by the wind – swooshed this way and 
that – brings out certain formal char­
acteristics of both the basic design of 
the taken-for-granted bag, the flexi­
bility of the thin plastic from which 

	16	 Barbara Klinger: The art film, affect and 
the female viewer: The Piano revisited. 
In: Screen, vol. 47, 2006, no. 1, p. 24.

19: The arresting image: a floating bag. Frame enlargements 
from Berlin, Symphony of a Metropolis (Walter Ruttmann, 1927); 
American Beauty (Sam Mendes, 1999); Santiago (João Moreira 
Salles, 2007).
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the plastic bag is made, and certain features of the dynamism of air and wind. The 
bag in these images defies its function; the images facilitate the apprehension of the 
poetic mode of infrastructure: form is loosened from function, and we are given bags 
and wind anew, deinstrumentalized and defamiliarized; we know them as we had 
not known them before. But, the image also generates something new: right there in 
the image of the bag taking flight is the basic principle of the parachute and the air 
balloon – the air caught inside the flexible concave structure forces it up, up, up, but 
the gravity of a person can pull it down. The ontological question, “what is a bag?” 
takes on a different valence as we consider the possibility that wind is one of the things 
that bags can carry. The Wilson image is a representation. It might be said to bare the 
device, though only in the same metaphorical sense that Sterne and Cervantes employ. 
Wilson’s horror of smooth operations may be off-set by another generative vision: the 
visually-told story of a parallel universe of other, differently smooth operations.



Guilherme Machado

Simulation as Training: Work, Cybernetic Instruction and Film

Simulation has long been a training method. Historians of simulation-based education 
trace media apparatuses that facilitate learning through fictional scenarios all the way 
back to antiquity. Wood replicas of the body (or body parts) were used for centuries 
throughout Europe, and beyond, for developing practical skills in domains like surgery, 
midwifery and dentistry, as have board games for training in combat strategies and war­
fare planning. The business of models (or manikins), designed to prepare surgeons to 
recognize physiological processes and obstetricians to manage childbirth complications, 
became widespread as of the nineteenth century.1 Yet simulation remained an excep­
tional training method, mostly limited to specific skills within a few trades, as they were 
taught in well-equipped schools, until the development of electronic computers. Even in 
fields where mechanical simulators had been widely used, such as medicine and avia­
tion, the institutionalization of simulation-based training only came about in the second 
half of the twentieth century, when digital simulators became standard.2 On the other 
hand, visual technologies like film were most widely used in early-twentieth-century 
vocational education as instruments for recording and circulating formal prescriptions. 
Drawing on the didactic use of images as established by eighteenth-century encyclope­
dic literature, vocational educators and managers typically used visual technologies to 
make efficient and safe forms of work visually explicit and widely visible. However, with 
the generalization of computer simulation, the role of images in vocational education 
has radically changed. By stimulating a rather marginal use of visual technologies as 
instruments of simulation for training practical skills, computers shifted the didac­
tic value of images and promoted new fields for film-related techniques, eventually 
making of these a key component of some contemporary work disciplinary systems.

In what follows, I will address the use of computer simulators3 in vocational 
training, first through one of its most visible conditions: the cybernetics-driven valori­
zation of simulation-based training, which tends to generalize to an indefinite number 
of professions and, within each profession, to an indefinite number of skills; and then, 

	 1	 See Harry Owen: Simulation in Healthcare Education. An Extensive History, Cham 2016.
	 2	 In aviation, the use of cockpit simulators in training dates back to World War I but became an official 

part of commercial flight crew training from the 1950s. In medicine, the growth in the use of simulators 
since the 1960s has led to the gradual integration of simulators into school curricula, with a particular 
boom in medical simulation research since the 1990s. In the military, computers have greatly expanded 
the fields of strategic simulation since the 1950s to become one of the backbones of contemporary military 
operations. See Raymond Hill, Andreas Tolk: A History of Military Computer Simulation. In: Andreas 
Tolk et al. (eds.): Advances in Modeling and Simulation, Cham 2017, pp. 277–299.

	 3	 By computer simulator, I refer to any device employing computational power and algorithmic data 
processing to produce graphic, textual, sound, and/or haptic representations, whether screen-based or 
not: from digital manikins to desktop and VR technologies, and from so-called full-scale to part-task 
trainers.

 OpenAccess. © 2024 bei den Autoren und Autorinnen, publiziert von De Gruyter.    
Dieses Werk ist lizenziert unter der Creative Commons Namensnennung – Nicht-kommerziell – 
Keine Bearbeitungen 4.0 International Lizenz. https://doi.org/10.1515/9783689240189-012
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through one of its most striking effects: the repurposing of visual, and particularly 
film-related, techniques in the process of practical knowledge mediation. As computer 
simulators become commonplace training machines, images assume a position of con­
trol over workers’ perceptual abilities and habits. Visual feedback scenarios emerge as 
a critical factor in the production of skills and efficiency. A brief examination of the 
literature on simulation-based training will introduce this epistemic field of film in the 
context of cybernetic instruction.

From Prescriptive to Cybernetic Instruction
Cybernetic perspectives on education, as they emerged in the second half of the last 
century, have changed the significance of simulation in vocational training. They not 
only brought simulation into general use as a means of acquiring practical knowledge 
(a trend that filmmaker Harun Farocki brilliantly captured in his 1990 documentary 
How to Live in the FRG), but also turned the practice of simulation on its head through 
the use of computer machines that altered the role of visual representations in training. 
This can be seen as the result of a reformulation of the didactic question of control over 
the learning experience. Vocational educators drawn by cybernetic perspectives moved 
from a didactic approach focused on the effective communication of work behavior 
and procedures towards an approach focused on guiding learners’ cognitive activity 
during the instructional process. This implied a production of images quite different 
from those typically experienced by apprentice workers in the early twentieth century.

A well-known example of the latter images are Frank and Lillian Gilbreth’s 
‘motion studies’ in the 1910–1920s. Working at a time when industrial Taylorism was 
in full swing, the Gilbreth’s management consultancy services displayed a rich set of 
photo and film technologies to visualize workers’ motions, with an alleged view to 
reconfigure work gestures into more efficient sequences that would increase productivi­
ty and reduce fatigue.4 The Gilbreth also prided themselves on the educational virtues of 
their analytical machines. As Elspeth Brown has shown, they projected films showing 
the activity of experienced workers in slow motion and on a loop for trainees, so that 
the latter could visualize details which generally went unnoticed in standard on-the-
job learning.5 Various photographic apparatuses with long exposure times (which he 
called “cyclegraphs” or “stereocyclegraphs” in the case of 3D apparatuses) were also 

	 4	 See notably Florian Hoof: Angels of Efficiency. A Media History of Consulting, New York, 2020, chapter 3; 
Scott Curtis: Images of Efficiency. The Films of Frank B. Gilbreth. In: Vinzenz Hediger, Patrick Vonder­
au (eds.): Films that Work. Industrial Film and the Productivity of Media, Amsterdam 2009, pp. 85–99.

	 5	 See Elspeth Brown: The Corporate Eye. Photography and the Rationalization of American Comercial 
Culture 1884–1929, Baltimore 2005, chapter 2.
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developed by Frank Gilbreth to 
enable trainees to observe fixed 
representations of the trajectory  
of exemplary body movements 
reduced to simple bright lines by 
means of small bulbs attached to 
the hands of photographed work­
ers. Eventually, these images served 
as models for the construction of 
wire sculptures representing basic 
motion vectors. Once mounted on 
the workstation, the sculptures 
played their part in educating the 
worker by facilitating the imitation 
of the model by the trainee, who 
simply had to “[follow] the wire 
with his fingers”.6 According to 
the Gilbreth, the function of these 
motion models was to improve the 

capacity for vision of workers, so that the efficiency of prescribed behavior could be 
effectively demonstrated: “It is difficult to concentrate the group mind upon the indi­
vidual subdivisions of the motion. The motion models overcome this difficulty, making 
the motion path actually tangible. They enable us to demonstrate to the group mind.”7

In the Gilbreth’s didactic rhetoric, photography and film were important insofar 
as they allowed optical organization of work phenomena in the editable space and 
time of visual representations, that could thus act as instruments of prescription. Images 
can provide – so claimed the couple – a sharp view of work even to untrained eyes. 
Because they make motion efficiency evident, any trainee, however modestly educated, 
is able to comply with the prescription. This assumption about the didactic function of 
images as that of giving a reasoned, universally accessible representation of work, has 
run through vocational education since its institutionalization in the nineteenth century. 
Jacques Proust, in his studies of Diderot’s Encyclopédie, has called attention to the first 

	 6	 Frank Gilbreth: Method and Apparatus for the Study and Correction of Motions (1916). Quoted in 
Sharon Corwin: Picturing Efficiency: Precisionism, Scientific Management, and the Effacement of 
Labor. In: Representations, vol. 84, 2003, no. 1, pp. 139–165, here: p. 162.

	 7	 Frank Gilbreth, Lillian Gilbreth: Motion Models: Their Use in the Transference of Experience and the 
Presentation of Comparative Results in Educational Methods, n. p. 1915, p. 11.

1: Diderot’s Encyclopédie. Lower part of the “Bouchonnier” plate 
showing the main tools and gestures of the trade (1751–1780).
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systematic formulation of a general didactic approach to the textual and iconographic 
display of arts and crafts. For Diderot – and for the generations of educators that fol­
lowed him – the literary and artistic means of setting work down on paper were key 
to promoting a collective intelligence of work.8 The role of drawings, as a complement 
to that of language, was to bring visual order to the unstructured usual experience 
of work, by collecting and isolating signs of good work practices. “To see without 
confusion”,9 this was the motto of this didactic approach, for which the acquisition of 
knowledge is a universal process and images are instruments for communicating the 
rightful order of work. ◊ fig. 1

Almost two centuries after the first publications of the Encyclopédie (for an audi­
ence of bourgeois non-specialists), it was common practice, as illustrated by the series 
of Fasciscules technologiques edited by Raoul Caillault in France between 1910 and 
1940, to use images to accompany a text (now addressed to apprentice-workers), as 
elements facilitating the visualization of proper work procedures, body postures, and 

	 8	 See Jacques Proust: Diderot et l’Encyclopédie, Paris 1967, p. 207.
	 9	 Denis Diderot: Prospectus (first publ. 1750). In: Jules Assézat, Maurice Tourneux (eds.): Œuvres Com­

plètes de Diderot, vol. XIII, Paris 1876, p. 142.

2: Raoul Caillault: Fascicules technologiques de l’apprenti-ajusteur et de l’ouvrier mécanicien. Pages showing tools 
and body positioning at work (1948).
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the handling of tools and machines. ◊ fig. 2 Instructional films followed a similar role as 
prescriptive instruments, clarifying the required forms of work through camera angles, 
lighting, and editing. To take just one example among many (which extend right up to 
the present day), in the 1950s Régie Autonome des Transports Parisiens (RATP), a keen 
experimenter with visual technologies in vocational education, used film to present bus 
driver trainees with a series of “good” driver attitudes and reflexes, which the trainees 
were then called upon to emulate in their actual work. ◊ fig. 3

This image practice was well suited to the education of industrial and manual 
workers. However, as production processes became increasingly automated in post-war 
Western industries, information circuits took over. In the cybernetic equation between 
human and machine, what prevails is no longer skillful movements and the saving of 
energy (now abundantly available until further notice), but information flows. Pro­
ductivity is less the result of repeating behavioral patterns but of well-informed, timely 
decisions. A new demand for knowledge control then challenged existing educational 

Guilherme Machado

3: Régie Autonome des Transports Parisiens, Photograms from the training film Travail du machiniste 
sur ligne (approx. 1950). The shots show the bus driver’s correct attitudes and reflexes. RATP.



133

practices and technologies.10 Cybernetic perspectives on vocational education emerged 
with the original promise of getting workers to think the right way. They echoed the 
efforts of theorists like Gordon Pask and Lev N. Landa to conceive of humans as infor­
mation-processing operators whose mechanisms of the mind, like those of the computer, 
can be explained and engineered.11 The birth of cognitive science in the aftermath of 
the first wave of cybernetics has prompted an empirical discourse on the ‘mechanisms’ 
of perception, attention, memory, and ever more complex cognitive behavior. At the 
same time, the arrival in the West of Soviet theories of activity consolidated among 
educators the idea that learning is a form of structured activity involving social and 
material interactions that can be analyzed and modeled. As cognitive psychologist 
Lauren Resnick put it in 1976:

“[…] today’s assumptions about the nature of learning and thinking are interactionist. 
We assume that learning occurs as a result of mental constructions of the learner. 
These constructions respond to information and stimuli in the environment, but they 
do not copy or mirror them. This means that instruction must be designed not to put 
knowledge into learners’ heads but to put learners in positions that allow them to 
construct well-structured knowledge.” 12

Simulation has proved a suitable method for placing learners in didactic situations. Com­
puter simulators, in particular, provided the means to model systems of goal-direct­
ed operations in the form of decision-making circuits, enabling trainees to gradually 
develop task-related cognitive resources.13 Desktop computers, virtual reality headsets, 
and manikins are today the most common supports for the educational digital mod­
eling of work. In such algorithmic systems, the ‘model’ is a symbolic reproduction of 

	10	 On the obsolescence of visual technologies in the corporate rhetoric of the cybernetic age, see Vinzenz 
Hediger: Thermodynamic Kitsch. Computing in German Industrial Films, 1928/1963. In: Vinzenz 
Hediger, Patrick Vonderau (eds.): Films that Work. Industrial Films and the Productivity of Media, 
Amsterdam 2009, pp. 127–151.

	11	 “[…] thinking may, and from a certain point of view must, be regarded as a device or mechanism which 
not only may be explained through the functioning of its components […], but also may be ‘manufactured’ 
by developing, through the instructional process, the individual components and their interconnections.” 
Lev N. Landa: Instructional Regulation and Control. Cybernetics, Algorithmization and Heuristics in 
Education, Englewood Cliffs 1976, p. xvi.

	12	 Lauren B. Resnick: Instructional Psychology. In: Annual Review of Psychology, 1981, no. 32, pp. 659–704, 
here: p. 660.

	13	 On the educational and training programmes emerging in the 1960s and 1970s in connection with the 
development of automation, computers, and cybernetic perspectives, see Jeannie Moser, Christina Vagt 
(eds.): Verhaltensdesign, Berlin 2018.
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the structure and properties of work objects, machines, bodies, and social characters. 
Simulation-based learning is conceived as a means of integrating trainees into the 
operative dynamics of computer models by having them explore the decision-making 
variables affecting designed work systems. In this sense, the ‘model’ is the opposite of 
Gilbreth’s images: not something to be imitated, but itself an imitation through which 
knowledge is constituted. The fact that knowledge is developed through simulation and 
the feedback loops it generates is a crucial asset of simulation in the context of cybernetic 
instruction:

“By acting and reflecting on the impact of their actions, learners generate and val-
idate solutions to a problem. This, in turn, further enriches existing knowledge, 
improving the ability to face new situations.” 14

Therefore, vocational education through computer simulation eliminates any distinc­
tion between knowing and simulating. It comes close to the scientific modus operandi, 
with the difference that acquiring knowledge does not mean constructing a model 
and elaborating methods for its development, but operating within a model for which 
the keys to its improvement remain usually unavailable (for apprentices). Following 
Jean-Pierre Dupuy’s investigation of the cognitive sciences’ cybernetic origins, there 
should be no limits to the generalization of this simulation-based method of knowl­
edge transmission in vocational education, insofar as any work environment can be 
conceived as a system of goal-directed operations and information patterns, and is 
therefore susceptible to computational modeling:

“[For cognitive science] to know is to create a model of a phenomenon that is then 
manipulated in accordance with certain rules. All knowledge involves reproduction, 
representation, repetition, simulation. These things, as we have noted, are what 
characterize the rational, scientific mode of knowledge. Cognitive science makes 
this the unique mode by which knowledge may be acquired. […] It comes as small 
surprise, then, that the notion of representation occupies a central place in this 
scheme.” 15

	14	 Marie-Julie Babin, Étienne Rivière, Gilles Chiniara: Theory for Practice: Learning Theories for Simu­
lation. In: Gilles Chiniara (ed.): Clinical Simulation. Education, Operations, and Engineering, London 
2019, pp. 97–114, here: p. 104.

	15	 Jean-Pierre Dupuy: The Mechanization of the Mind. On the Origins of the Cognitive Sciences, Princeton 
2000, p. 32.
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The importance of representations in contemporary vocational education is most evi­
dent in VR simulators. In VR, the users’ sensory and cognitive activity matches the 
functionalities of computer simulation. Interaction with objects, machines, and NPCs 
is mediated by a program that sets the appearance, interaction modalities, and responses 
of the environment to user actions. Instruction is therefore designed to put learners in 
positions where all environmental affordances are programmed audio-, visual-, and 
haptic representations. Any physical, linguistic, and problem-solving skill is conveyed 
by putting the trainee’s body into a feedback loop with a series of computer-generated 
images. Efficient behavior, as a result of this process, is thus no longer a matter of taking 
account of rational prescriptions but of bodily engagement in aesthetically structured 
sequences of activities. Regardless of operating contexts and the knowledge to be com­
municated, VR simulators give practical expression to a reified concept of information, 
as if – as Nancy K. Hayles puts it – it were “fully commensurate with the complexities 
of human thought [and practical knowledge]”.16 They push the cybernetic premise of 
efficiency production, as formulated by Norbert Wiener in 1950, to a techno-aesthetic 
extreme: “effective behavior must be informed by some sort of feedback process, telling 
it whether it has equaled its goal or fallen short.”17

Film-Related Techniques in Simulation-Based Education
According to Jens Schröter and other media theorists, there is a “profound difference” 
between computer simulation and fiction. Unlike fictions, “simulations as performative 
models have a referential claim. They can be false.”18 Indeed, simulators do not refer 
metaphorically to real work. They prepare operators to act in actual environments, 
and thus their accuracy has to prove itself in the operator’s subsequent performance. 
If they are inaccurate (e.g., if they provide an inaccurate representation of machine 
reactions to trainee decisions), this may have implications on operators’ efficiency and 
safety. However, this does not mean that fictionalization techniques are absent from 
simulators as conditions for developing effective behavior. This is evidenced by the 
increasing relevance of film-related techniques in vocational education, as well as by the 
importance of debates on the meaning of ‘realism’ in simulation. Like others, Christine 

	16	 Nancy Katherine Hayles: How We Became Posthuman. Virtual Bodies in Cybernetics, Literature, and 
Informatics, Chicago 1999, p. 54.

	17	 Norbert Wiener: The Human Use of Human Beings. Cybernetics and Society (first publ. 1967), London 
1989, p. 58.

	18	 Jens Schröter: Simulatoren. Medien der Unfallverhinderung. In: Dominik Maeder (ed.): Navigationen. 
Zeitschrift für Medien und Kulturwissenschaften. Unfälle. Kulturen und Medien der Akzidenz, vol. 
22, 2022, no. 2, pp. 127–137, here: p. 135. Translation G. M.
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McGuire argued that the educational value of simulators lies in the ease with which 
referential environments can be manipulated, so as to focus training on “the salient 
elements of the relevant reality, without being distracted and/or possibly misled by the 
trivial irrelevancies and random variations which life necessarily entails”.19 Vocational 
education through simulators thus seems to imply fictionalizing treatments of work in 
the interests of operational efficiency.

One example of film-related techniques in training simulators may be found 
in their manipulation of time. In some professional activities, workers’ decisions can 
have medium- to long-term effects. This is the case of agricultural workers involved 
in plant cultivation or managers of global supply chains. Training simulators for these 
activities accelerate the systems’ reaction time in order to provide instant feedback to 
trainees. Plants grow in the blink of an eye, ships cross oceans with a single click.20 As 
in the montage of a film, images are juxtaposed, representing distinct temporalities, 
producing elliptical views of time, and providing a variety of chronological configu­
rations and cause and effect connections. Whereas Gilbreth’s images compressed or 
slowed down work time to enable trainees to carefully observe models, the cinematic 
time of simulation is designed to enable trainees to multiply the visualization of their 
actions’ probabilistic effects. Fictional scenarios make these shortcuts possible. Based 
on event variables that recur regularly, rarely, or were simply imagined in the field 
(sometimes inspired by events that nearly happened due to certain actions and decisions, 
like accidents), they represent potential variations in the work system considered to be 
didactically relevant: “This constriction of time and events, this acceleration of the real 
to make it express a set of pedagogical situations […] is the main deviation to the real 
and carries on some impressive difficulties for elaborating the scenarios.”21

Temporal manipulation is also key to narrative montage. Sequences of prob­
lems to be solved in simulators are generally scripted according to some didactic order 
which is frequently impossible to achieve through on-the-job training. Sales situations 
(customer profiles, product categories, communication channels, etc.) or clinical cases 

	19	 Christine McGuire: Simulation, Its Essential Nature and Characteristics. In: Ara Tekian, Christine H. 
McGuire, William C. McGaghie (eds.): Innovative Simulations for Assessing Professional Competence. 
From Paper-and-Pencil to Virtual Reality, Chicago 1999, pp. 3–6, here: p. 4.

	20	 Commenting on their supply chain management learning simulator, the designers assert: “Each turn 
of the game compresses a 26-week period of time into an instant.” Lincoln Wood, Torsten Reiners: 
Storytelling to Immersive Learners in an Authentic Virtual Training Environment. In: idem (eds.): 
Gamification in Education and Business, New York 2015, pp. 315–329, here: p. 321.

	21	 René Amalberti: Foreword I. In: Philippe Fauquet-Alekhine, Nane Pehuet (eds.): Simulation Training: 
Fundamentals and Applications. Improving Professional Practice Through Simulation Training, New 
York 2016, pp. v-viii, here: p. vii.
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are not random in sales and medical training. Patient behavior may be passive, easy to 
handle, at the start of training, and become complex when apprentices have already 
mastered procedures and are looking to move on to higher levels of proficiency. The 
redistribution of work events over the manageable time of simulation enables inten­
sive training in rare scenarios, or to avoid the occurrence of a particular scenario at 
an unsuitable moment: “[…] we do not want students [in surgery] to be immediately 
confronted with haemorrhage right from the first exercise.”22 Events can be either 
pre-programmed, or added by human instructors or by algorithms detecting shortcom­
ings in the trainees’ knowledge during the simulation: “True adaptable training occurs 
within a scenario by using artificial intelligence techniques that automatically adapts 
a scenario to offer more tasks where the trainee struggles and minimizes those tasks 
where the trainee is proficient.”23 Although actions, conflicts, and the advent of work 
accidents in simulators may have their source in reports of real work situations, their 
didactic organization requires sophisticated storytelling techniques, which structure 
relevant sequences of activities, design credible social interactions, and maintain the 
overall narrative thread of an educational path:

“In fact, scenario design has probably more in common with writing a novel or a 
story than one might initially suspect. It requires a plot, a goal, obstacles to overcome, 
one or several protagonists, and a setting in which they will exist.”

In a 3D simulator created by the company SimForHealth, trainee doctors go through 
a series of situations spanning the entire patient care process, from initial diagnosis 
through to medical intervention.24 ◊ fig. 4

Equally important are the props, the colors, the appearance and attitudes of 
human characters, their language, their voice, the sound, and visual atmosphere of the 
workplace, in short, the staging elements of simulated work. To get trainees to buy-in 
the simulation and engage in activities as if they were authentic and real, the use of 
some kind of cinematic realism is frequently advocated by educators, “which will be 
sufficient to stimulate the learners’ imagination and allow them to meet the objectives 

	22	 Luc Soler, Jacques Marescaux: Virtual Surgical Simulation: The First Steps in a New Training. In: 
Fauquet-Alekhine, Pehuet (see note 21), pp. 95–117, here: p. 113. Note that such a didactic intent is not 
viable in the case of conventional surgical training on animals.

	23	 Tim Cooley, Ivar Oswalt: Operationalizing Artificial Intelligence in Simulation Based Training. In: 
Interservice/Industry Training, Simulation, and Education Conference. Conference paper, 2021, pp. 
1–10, here: p. 4.

	24	 Maxime de Varennes, Gilles Chiniara, Alexandre Lafleur: A Systematic Approach to Scenario Design. 
In: Chiniara (see note 14), pp. 315–335, here: p. 317.
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of the educational intervention”.25 Simulations for training may not be fictions in the 
sense of deception, but they do require techniques to ‘suspend disbelief’ and elicit 
cognitive engagement and suitable behavior from trainees. One of the requirements 
for realism in simulators is what some educators call “natural feedback,” which refers 
to credible changes affecting the designed environment in response to trainees’ actions. 
As information allowing learners to assess the success or failure of their actions, feed­
back has an aesthetic quality. It must be perceptible (not escape the trainee’s attention, 
as the result of a decision could possibly be in real-life conditions) and embodied in 
a suitable medium. Indeed, from a pedagogical point of view, it is no minor matter 
whether feedback during surgical training, for example, takes the form of a text, a 
bodily reaction from the patient (e. g., bleeding, moaning, etc.), or verbal remarks from 
assistants. Staging feedback is a fundamental condition for its reception, a measure 
of “emotional realism”, which varies according to pedagogical objectives: “Too much  
emotional realism can add too much cognitive load to junior learners, while too little 
emotional realism may reduce engagement amongst experienced learners, hampering 
learning.”26

Staging “natural feedback” involves a complex scripting process that determines 
all potential aesthetic variations in the simulated environment. Learning simulators 
tend, however, to limit the range of feedback in order to avoid trainees straying from 
pre-established learning paths.27 They are also based on limited factors of impact on 
the variation of work environments, given their focus on gauging the impact of trainee 
action alone. Complex activities like farming, for example, whose determining factors 
are difficult to describe exhaustively and unambiguously so as to be computable in a 
discrete data system, are drastically reduced to simplified determinations, which allow 
an objective assessment of trainee action.28 Trainee activity is planned during feedback 
scripting and tends to become the subject of multiple calculations in simulators. It is also 
common for graphic elements, such as scoreboards, to be added under the trainee’s field 
of vision as a feedback mechanism. So instead of having a single, unclear view of the 

	25	 Glenn Posner, Viren Naik, Roger Chow: Realism and the Art of Simulation. In: Chiniara (see note 14), 
pp. 531–538, here: p. 532.

	26	 Gilles Chiniara, Marcia Clark, Morgan Jaffrelot, Glenn Posner, Etienne Rivière: Moving Beyond Fidelity. 
In: Chiniara (see note 14), pp. 539–554, here: p. 543.

	27	 “[…] it is often useful to restrict the variety and number of natural feedback responses to avoid too many 
decision branches.” Varennes, Chiniara, Lafleur (see note 24), p. 326.

	28	 As Claus Pias notes, in simulators, “performance disassociates from accuracy.” In other words, convincing 
simulation, however flawed, can lead to authoritative assessments. See Claus Pias: On the Epistemology 
of Computer Simulation. In: ZMK Zeitschrift für Medien- und Kulturforschung, vol. 2, 2011, no. 1, pp. 
29–54, here: p. 34.
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patient’s inside during a biopsy exercise, trainees can see “the percentage of pathological 
tissue retrieved”29 as they go along. In other words, computing and graphic cinematic 
resources enhance the possibilities of “natural feedback”. They can also impose a phan­
tom-like presence in the trainees’ field of vision that turns a prescription into an implicit 
form of performance measurement. A good example, which also illustrates what edu­
cation for manual work looks like in the age of cybernetic instruction, is KIVA, a VR 
platform for training in technical gestures.30 ◊ fig. 5 Designed by a team of researchers 
in collaboration with computer engineering company Reviatech and the manufacturer 
Montupet, this simulation platform is used to train operators involved in the production 
of cylinder heads (the upper part of a piston engine). Three workstations are modeled in 

	29	 Soler, Marescaux (see note 22), p. 100.
	30	 KIVA stands for Knowledge and Informed Virtual environment for gesture cApitalization. See Florian 

Jeanne, Indira Thouvenin: KIVA, environnement virtuel informé pour la formation au geste technique. 
In: 10èmes Journées de l’Association Française de Réalité Virtuelle, Augmentée, Mixte et d’Interaction 
3D, Latresne 2015, hal-01228471.

4: Interface of AVC, a 3D simulator created by SimForHealth in collaboration with the Faculty of Medi
cine and the Collège de Santé of the University of Bordeaux to train medical students in the manage-
ment of a patient who has suffered a stroke.
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the virtual environment, allowing trainees to practice a number of meticulous gestures. 
These are captured by a motion capture system, and their data compared with that of 
a previously recorded expert. While expert gestural models remain implicit as input for 
error calculation, the cinematic environment displays feedback on the trainees’ gestures, 
qualifying and quantifying their performance. This is done, for example, by a graphic 
addition of a dynamic sphere accompanying the trainee’s body, which changes shape 
and color in accordance with the trainee’s movements, constantly indicating skill level 
and enabling movement correction in the course of action. Thus, the cinematic environ­
ment varies as a direct function of trainees’ individual activity. The Gilbreth-type image 
of a gestural model disappears in favor of an evolving cinematically-enhanced setting, 
providing trainees with multiple means of self-assessment. Trainees are positioned in 
a world that reacts positively or negatively to their actions, and for which they appear 
to be the sole agent in determining the quality of these changes.

The general cinematic rule for learning simulators is unambiguous montage, a 
feature characteristic of classic narrative films, in which the functional relationship 
between images is unmistakable. Although the succession of filmic shots is replaced 
by a kind of invisible montage creating information flows without apparent interrup­
tion, the tacit operation of algorithms constantly arranges the causal order of images.31 
Learners progress as their interactions with objects, machines, and human characters 
gain a functional relevance in the system. Conversely, as Schröter puts it, “only what 
people are trained to do in simulators can become functionally real”.32 The operative 
dynamics of real work becomes a product of computer and aesthetic configurations.

Simulation as a training method is opening up a whole new field for film-related 
techniques. By becoming a mandatory gateway to all sorts of vocational proficien­
cies, computer simulators turn visual and narrative techniques into prerequisites for 
workers’ ‘self-development’. As instruments of explicit prescription, images had played 
an ancillary role in the transmission of vocational knowledge (often a privilege of 
large companies’ workforce management), a role they may still play today, but which 
is increasingly obsolete from the point of view of vocational education. Cybernetic 
instruction makes images a critical mediating instrument of the experience of ‘work’ 
as information processes taking place between the body and the technical, social, and 
natural environment. In so doing, it locates a body of aesthetic techniques at the source 

	31	 Vocational training simulators could be related to Deleuze’s action-image in that trainees are caught up in 
environments that challenge them to move from one situation to another through their actions. Actions 
of trainees and reactions of environments are structured in their oppositions and complementarities. See 
Gilles Deleuze: Cinema I. The Movement-Image, London 2013, chapters 9 and 10.

	32	 Schröter (see note 18), p. 132. Trans. G. M.
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of work efficiency production. It is through these techniques, as much as through 
the computational power of simulators, that both theories and experiments in ‘work 
systems’ are now being carried out. The future of work is being dreamt up and built 
according to the cybernetic prerogatives of efficiency production, which hint at a work 
discipline without explicit prescriptions, whose basis is the workers’ own self-judgment. 
As formulated specifically in relation to the so-called Metaverse: “In the Metaverse, 
learners are provided with authentic situations that allow them to experience the whole 
business process and make decisions, and then experience the relative consequences of 
their decisions.”33 In this version of the future, the word ‘experience’ is to be understood 
with both a technical and aesthetic premise: cinematic experience holds for an authentic 
experience of work.

	33	 Gwo-Jen Hwang, Shu-Yun Chien: Definition, Roles, and Pontential Research Issues of the Metaverse 
in Education. An Artificial Intelligence Perspective. In: Computers & Education: Artificial Intelligence, 
2022, no. 3, https://doi.org/10.1016/j.caeai.2022.100082 (Accessed 7/2024).

5: Heuristics and Diagnostics of Complex Systems Laboratory (HEUDIASYC), Training in technical ges-
tures in the VR platform CAVE (2017). Compiègne University of Technology.
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