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Preface 3

Preface

This book, similar to its predecess@dmputer Scienceith Snap'?, uses a collection of programming
exampledo explore the scope of the graphical langu&yep!. It does not replace a textbook that conveys
CS content but shows how to uSaap! to applyCS methodsln this second version, some reflections on
computer scienceeducation especially on the concept of objecsd the relationship between infor-
mation, datg and visualizationare prefaced. Examples explaining their consequences can be found below.

Snap! in the present version 8.0.0 represents the next step in the development of graphical Tdws
current version was extended among other things by features in the area of afjected programming
(OO0B, listoperations and multiple stages well as metaprogrammirand thus meets all requirements up

to high school graduation arfdr beyond. Since also drastic improvements were reached with the working
speed and librariefor different ranges, e.g. with the pixel access, in the audio range or with the use of
external resources are available or can be developeilyeaew, hardly restrictions in the application areas
exist. If it must be, one can still use JavaSdtipttions for timecritical operations or extensions within
Snap!. The libraries contain numerous examptgghis.?

The selection of problems in the following chapters is relatively conservative, in some cases leaning closely
on existing computesciencecurriculg but also going éyond these. This is intended. | hope on the one
hand to "pick up" the teachingolleagues from traditional courses, and on the other hand to provide con-
texts that give meaningp the computer science content to be acquired from the learners' point of view.
This way should result in lessons that are very much oriented towards creabwitglso towards the teach-

ing of informaticsconcepts The exampledescribe in detail the handling &nap! from different aspects.

After a few considerations about didactiosthis area, an introductory chapter follows, which explains how

to work withSnap! "on the fly". Then thanextchapters illustrate the possibilities of the language. Sections
without direct application referencalso follow. This compmise is due to spacequirements because
extended concepts actually require extended problems. The examples are not arranged hierarchically, even
the second part contains rather simple ones. At the end of the stirgge are overviews athe methods

used in the examples as well as an index.

This book is a translation from German. Unfortunately, | do not speak English well, so it will be bumpy. |
apologize for thatBecause all programs had to be changed as welltabiscould only be done by mBe

strong and hold it! Many thanks for the wonderful help of theepL? translation program! would proba-

bly never have finished without these.

| would like to thank Jens Monigr his support and for the results of his work. The learners will be thank-
ful!

| wish you a lot of fun working witBnap!.

Gottingen 2022/9/15
@a% / :

LE. Modrow, Informatik mit Snapttps://emu-online.de/ComputerScienceWithSnap.pdf
2SciSnap!2 is discussedn more detail inhttps://femu-online.de/ProgrammingWithSciSnap.pdf
3 https://www.deepl.com/translator
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1 DidacticalRemarks

1.1 Data, Information, Sories, and Visualization$

Modelingandimplementingas well ageasoningand evaluatingbelong to the core of the processlated
competencie®f school computescience For teachingtheir relationship is crucial: on the one hand, learn-
ers should indepedtently create solutions to problems, for which they acquire technical knowladdeof
course, also need trainirig the use of toolson the other hand, the subject matter should enaBiscourse
on socialand political issuebased onthe acquired technical competenc@&he relationship between the
three areas ofool use technical issueandsocialimpactdetermines the frameworkor general education
Or to put it more sharply:

How much time should be spent on tool training. learning how taise the programming languagmnd its
development frameworkso that there is enough time for the students to solve problems independently and
to reflect on the results?

Without this time, the subject actually has no place in general educatbools. In the following, we will
examine in a little more detail th@formation-oriented didacticef computersciencerevalent in German
speaking countries, the terminology used therein, and the implications for the choice of tool and its use.

The German Society for Computer Scier{Gd
writes on the above competencies

"The process of modeling not only learning content,
but also a consistent method of computscience
teaching although implementatiots also indispensa-
ble to make the result of modeling tangible. Reasoni
and evaluationpromote the learner's ability to com-
municate and to argue; without this area, dealing wit
computer science systems is only intator playful
and often determined by influences from metfia

The Gmentionsas contents for the middle schotble connectiorbetween informatiorand data, different
forms of representatiomnd operations on datand theirinterpretationin relation to the represented in-
formation. In the upper secondary schéa distinction is to be made betweeharactersdata andinfor-
mation as well as betweesyntaxand semanticsand information $ to be represented as data with data
typesand in data structuresThe current curricultargely adopt these specifications.

In addition to the contents, the samptasks are particularly interesting for teachglbecause from them

an idea of the intended teachirgan be gained well. In the area considered, there are traditionally treated
topics from the field of data structuresnd databasesbut almost nothing about informationThis term
appears mostly only within word combinatioriaférmation technologyinformation society...), and it is
used contradictorily. If, for example, information is defined e "semanticof a statement, description,
instruction,communicationor messagé’, then it is not quite clear to me how these semantics are to be

4 largelyfrom Modrow, E.(2017).Ist der Informationsbegriffir die Schulinformatik hilfreich?
LOG IN: Vol. 37, No.Berlin:LOG IN/erlag (S. 3843).
5 Attempt of a corresponding translation from German by.Mke same is true for the following translations
8 may be high school
" https://kultusministerium.hessen.de/schule/kerncurricula/gymnasialeerstufe/informatik
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"processed automatically by machitfedt seems that teaching cannot be easily derived from a term that
is not sharply enough defined, even if it is used prominently irctimepetencydomains.So,it is worthwhile

to look a little deeper into the meaningf information

In informationcentered computersciencedidac-
tics, the concept of information is usually ex
plained using the diagrawn the right®. If one de-
rives content areagrom it, one comes very fast
e.g. to the atomatic processingnd linkingof rep-
resentations thus to data Informationcentered
didactics just as quickly turns into datantered
didactics when it comes to concrete teachin
From the diagram it becomes clear that the coi
cept of information used in computer science d

—-

%
Daten

>

Daten

Information
umwandeln

darstellen

werden verarbeitet
oder transportiert

interpretieren

Daten

Bedeutung
erkennen

dactics has neither to dmuchwith Shannors in-
formation theory nor with the everyday equiva-
lence of information and data. The level of infor-
mation is hardly linkedith computer science con-

tent, so that an implementatioin teaching is dif-
ficult or requires breaks in content.

We therefore need precise and mutually compat
ble definitions for the terms used. Th@&owledge

knowledge

A )

Pragmatik/Vernetzung;
Informationen werden mit
Erfahrungen verkniipft und
ergeben somit Wissen.

immmaﬁoiy '

, \ Aussagen/Daten wird eine

b \ Semantik;

pyramid'® seems to me to be helpful for this,| ... [==— ) bedeutung zugeviesen.
. . - . . Daten y
which, in addion to data and information, also T
. kr] einzelne Zeichen werden mittels
contains the levels dinowledgeand symbols As ,:) o e
SymbOIS Zeichen angeordnet.

a starting point we choose the definition of
knowledge from Wikipedia:

Knowledgeis [...] understood as a collection of fadteeories and rulesavailable to persons or groups, which
are characterized by the greatest possible degree of certagotyhat their validity or trutlis assumed.

Knowledgés thus bound to persons and consequently cannot exist within today's macHihese we find
data Since knowledgeannot be complete and can even be wrong, gaps in certairge which an be
closed or reduced by informatiéf

Information is the subset of knowledgeeeded by a particular person or group in a specific situation and is
often not explicitly available.

This definition is similar to that from the Gtlucation Standardsinformationis the contextual meaningf

a statement, description, instruction, communication messagg, but related to the knowledgenodified

by the information Information is also tied to individuals who recognize and evaluate the meaning of the
data. It is time and situation dependent. If a person receives a message twice, for example, the information
content is much smaller the second time, becatiseknowledge gawas already closed by the first infor-
mation. Information depends on the one hand on the data used for its transmission, but on the other hand

8 http://lwww.s chulentwicklung.nrw.de/lehrplaene/upload/klp_SlI/iffKLP_GOSt_Informatik.pdf
9 http://www.informatikstandards.de/index.htm

10 hitps://derwirtschaftsinformatiker.de/2012/09/12/itmanagement/wissenspyramideiki/

1 https://de.wikipedia.org/wiki/Wissen

12 hitps://de.wikipedia.org/wiki/Information



1 DidacticaRemarks 9

it also depends on the stataf the receive. The receiver pragmatically integrates information into his ex-
isting knowledge, linkis with it - or not. Up to this point, there are no problems: Information is in the head,
data in the computerThe conept of information has no place on the machiegel, to which we now turn.

Data is represented bgymbolsof the selected character sewvhich we can understand here as codibe
syntaxof this representationlescribes the structure of this representation.

The abovementioned concept of informatiors person related. Informatiocan therefore not beseen
without the interpreting person, e.g. because the same da@arepresent completely different information
for different persons. Without theicontext, data lose the property of being information. They are reduced
to what they are without meaningust data. In the knowledge pyrammodel, the relationships are clear:
the receiverinterprets the received datand tries to make sense of its semantitsis step occurs before
the linkagewith his existing knowledge and largely independent of it. The interpretatepends on the
receiver and its stateit cannot be done solely based on the data. After the interpretation, the receiver
decides whether the meaning of the data represents information for him.

In my opinion, we should refrain from squeezing the concept of mtethe information-centered scheme

as was done above. Dataa categornyn itself, bound to a physical representatidfy for example, an ocean
sondemeasures temperaturesstores them, and then is lost, then the physically represented measure-
mentsexist as data, even if, unfortunately, they never become information. If an operating sgtbees
system statusn log filesthen these data exist even if they are never evaluated by humans. The definition
of data as representationgf information confuses the above concept of information with the colloquial
one and leads to the unattractive situation that the meanofgnformation seems to be satisfied when
data and their structures are considered. But this istnog.

Our investigation has a simple result: the two lowest levels of the knowledge pyamidccessible to
computer scienceThey are linketb the traditional content areasThe two upper ones are at least partially
intrapersona) going beyond pureomputerscience. Like the area "computer science and saotibiy re-

fer to the meaningf computer science systems, this time not so much politically and socially, but related
to personal concernThe concept of informatiors part of the general educationabntribution of school
computer scienceThis is not achieved if the treatment of datgated topics is equated with informatien
related ones.

We want to work out the consequences of our considerations in four situstiBar this we name the two actors
of the informationtransfer scheme shown above 8sisisende) andRudi(receive) and reduce the labeling in

the scheme.
shared context
e

Case 1Susi sends the messafjdave arrived! to Rudi

The messagean only have meaninigpr Rudiif Susi
and he are clear about its sense. ThuRuftliknows

that Susi is either on her way to Hanover or to he Sus

self, then he can interpret the message, even inclL [

ing subtextssuch as the missingvell" that might

suggest some complidans. Susi, on the other hand .

knows thatRudiis waiting for her message and wi

understand it in its brevity. She can express her infi —>
Proomm)

Infarmation technology system ARy

mation through appropriate dataSusi andRudiact
within a shared contexhat allows them to interpret

) ) o ] Communication i given context
the message. Without this context this is not possi-
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ble, and therefore the context should also be included in the schema. However, it should not remain there,
because of course the classro@ansequences are relevant, not the schematic ones. In the classroom, such
a context can be well realized througtories, as we are doing right now. Thus, not only suitable data struc-
tures and protocolsresult from a problembut also thevisualizationof the situations the connectiornof

the technical topic$o the actorsof the story mayit be the inhabitants of a farm, the story of the relation-

ship between Susi andudj or the elements of a simulatiorit should also be possible to manipulate the
data occurring in it, in order to be able to observe what is happening withéfatt and to control the
results.What one sees usually does not need to be explained separately. Both, the visualization of the con-
text and the data, should be easily possible in a development environsudtiable for schols.

In this first case, the rolef the computersystem is completely secondary, clearly separated from the ex-
change of informationSusi could also have called out loud, sent a postcard, drummed the geesdzad

it transported by carrier pigearAnd vice versa, the ability of the computer system to encode &gpiso-
priately, to transport the characterand to represent them again is completely independent of the infor-
mation transport The task of the system is to mark the characters in such a way that they can be recognized
as textand represented by a suitabiibsystem. This task is performed automatically, e.g. by marking the
datapackets or the fil®n the basis of the established synt&his has nothing to do with understanding

All'inall, the example suggested by the basic scheme is unproductive from an inforpwititef view. In
my opinion, it should only be used if the informatiaspect is to be particularly emphasized in the lessons.

Case2: Susi sends the messatmostly in the afternoohto Rudi

In this case, the common contexdteeled in many

crises, is not supposed to be present because S

and Rudi are more dess random communication
partnersin the network Since Susi cannot arrang

and transmit appropriate datavithout this context,

Rudi must first establish the context. Therefore, tr 3 —>
communication procesbas to be started by him by — 4 Information technology system 2T
asking an appropriate questido Susi. The question
is interpreted by Susi in shk@ way that she can iden-
tify the desired informatiorand convert it into data. In turn, Rudi must interpret the received deaan
answerto his question and evaluate it as the information he akiag for. This is represented in the schema

by double arrows. A lot can go wrong on both sides. Susi can misunderstand the question if it is not formu-
lated completely clearlySo,she can receive wrong information from Rudi and generate correspondingly
wrong answers, which can be misunderstood by Rudi again.

Susi

(&)

Communication wittanopen questia

Again, the interesting things happen in the miradghe participants. We could discuss the importamte
non-verbal communicatiorand address the rolef emoticons examine textcomprehension in different
socialor cultural contextsor the need for video tefghony. All of these are important school topia®rthy

of discussion. What they have in common, however, is that we do not approach them through knowledge
of either the networkprotocolsor the data structuresised. The specialized informattepics are irrelevant

to the role of informatiordiscussed here.
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Case3: Susi sends the message. S NI ABGéharestS Ni/Z wdzR A

In this case, Rudi has asked his quessiomprecisely
that Susi can evaluate it unambiguously. An interpi
tation and thus a contexsuitable for understanding
is not necessary. But this also eliminates the fle

Susi as a person. She can be replaced by a comp - f

that answers the question as long as some synt ,L >

rulesare respected. Rudi can aslg: Zcmozag Information technology system e
SELECT name FRONesWHERE iStapitall’ ye Communication witha clear questio

ANDY I YS tA1S a.22a [LaL¢ o1

The informationis distributed very oneidedly in this case. Rudi knows what information he needs. He
describes the dateequired to close the knowledge gapdretrieves it from an information systerNeither

on the way from Rudi to the system nor within the system thisreven a hint of information. This arises
only in Rudi's head after he has received Susi's answer

Since this third case corresponds very directly to communicati@md with informationsystems, its ana

lysis is important for learners. Whether they use digital assisi@assilt databasesor use search engings

they are expected to have an unambiguous descriptibthe dataneeded to answegquestions- whether

it suits them or not. While the systems may reflect understandorgt may be attributed to them by the

users, they do not possess it. Awareness of this prevents overestimation of the answers received and un-
derestimation of the uses responsibility for his or her questiofhe more the rol®f the communication
partnersis blurred, the less clear the evaluatiofthe results becomes.

Cased: Rudi transfers his tasks to a programd goes swimming

After Susi has already been replaced by adgo- susi -
rithm, in this case by an S®érver, Rudi could also -

get the idea that his tasks can be performed bettr «£=—= - -
and faster by an algorithm. He claims that he ci

describe his interpretationf Susi's dataufficiently Data exchange without human partners
precisely by a progranthat extracts information

from the data and also immediately initiates any necessary actions. Is this true? We choose high frequency
tradingin the banking systeras an example. Susi transmits the current prices at her stock exchande
evaluates the differences to his stock exchange and initiates corregmpbdy or sell instructions.

=
A
=

Infarmation technology system ARy

Since Rudi, now as a machihas no knowledgelso no knowledge gapan be closed with him. Therefore,

it cannot be informationn the defined sense. The algoritfRudi has indeed emerged from the knowledge

of the person Rudi about the processes in stock exch&mageng, but it does not represent this knowledge
completely, and above all, it does not link it with Rudi's remaining knowledge. The gaps in this knowledge,
which must be closed for concrete reactions in stock exchange trading, require the currengstbekge
values. For this purposéhe algorithm has variablege. blankswhich are updated by Susi. Depending on
these values, Rudi runs through its sequences of instructiodi$ferent order and triggers the correspond-

ing actions. No interpretatiois required for this. It is a pure automation process

We can learn a few things from the four casessidered. The first two show that human communication
can be problematic, regardless of the mediused. The latter gets its meanifrgm the fact that it makes
communicationpossible and from its distribution. The concept of informatiirrelevant to the technical
issuesof dataprocessing that arise in the process.
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The other two cases are moisteresting. The third describes quite well the roles of the wsadl the IT
systemin informationretrieval. The intelligenckere lies entirely with the user. The user dabes the data
required to generate the information sought and is thus also responsible for this description. If the descrip-
tion is imprecise, then he receives corresponding answers. If, as in case 2, the questioner asks a human
expert, the expert must infer the information sought from the contextd, with the help of the IT system,
collect and transmit the data required to answibe question He or she then also assumes resgibility

for its relevanceln case 3, the demands on the questioner increase considerably, because he must now be
an expert. There are no more excuses. His question is always evaluated, e.g., via statistical comelations
by searching for matches the question textverbatim in the networkbut it is not understood. In order to

be able to sort the resulting data at all, the system must supplement the missing coaugxtby evaluating

past questions or similar questiofrem others. The danger that this creates "echo chamfiidéos example,

which always generate data with treame tendency, is discussed as a current problem that endangers
democracy

In this scenaripthe informationaspect leads to the questiasf what the usemneeds toknow in order to be

able to aslappropriate questionsto know both about the subject of the question and about howuised
system works. The traditional subjects of school computer sciare¢hus extended by an aspect that is
suitable for evaluatinthe relevancef these very subjects against the background of life in a society shaped
by computer sciencsystems. Informatiorcentered didacticsinderstood in this way requires the develop-
ment of new teachingomponents to further develop the subject in the direction of current general edu-
cation It linksthe subject content with its sociaignificance. To be able to do this with reasonadffert,

it requires toolshat, on the one hand, keep the time required for tool trainsmall, i.e., free up time for
other things, and, on the other hand, give space to the contexhe form of storiesn addition to an
appropriate consideration of the specialized topics

The fourth case describes the transfer of human tasks to information technej@gms. People can de-
scribe from their knowledgand experiencéiow to react in different situations. Machine learnimgthods

then transfer descriptions of this knowledge into suitable (datauctures. Within the frameworéf these
structures, the automated systenngact in a manner comparable to humans, ugual/en faster and more
reliably. But what happens if the description is incomplete or new situations arise? Since the evaluated data
retain their data character throughout the entire process, i.e., they never become information, their se-
manticsare also never made accessible. If they mean something different than actually intended, then no
one understands this change in meanlgrause it cannot be linked existing knowledge from perhaps
completely different areas. (By the way: the use of neural netwddes not change this assessment). In
these cases, the clear separation of data and information makes it possible, for exangpss respon-
sibility for the consequences of automatiffor example, in autonomous drivingnd to explore the ethical
boundaries(for example, in the selectionfdrainingdata). The information aspect creates clarity in argu-
mentation and prevents socially relevant issdiesm being clouded by a retreat to technical content. It
enables political discoursa the position of informaticsystems.

Information-centered didactickas led to aomewhat inflationary use of the term informatiagmalmost all
areas of school computer sciena least in Germaspeaking countries. It loses its sharpness and espe-
cially its function to give orientain in the planning of lessons. The traditional content ayesash as data
and data structuresare not harmed by the fact that they now have the additional claim of also taking the
information aspect into account. Butriéducesthe chance to accentuateeachingof computer sciencén

the direction of itsgeneral educationaiunction. If, on the other hand, we reduce the concept of infor-
mation to its original meaninghen we expand the subject canon of school computer science to include
socially relevant aspecthat can have a direct impact on the planning of the curricula
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As an example, let's look at the concept of the "knowleslggiety’; from which it is sometimes concluded

that knowledge no longer needs to be acquired if it is available to everyone "on the Net". On the basis of
our considerations, we can immediately see that it is not that simple after all. In the net we do not find
knowledge, but datalnstead, there are a numbef questions that need to be clarified before information
acquisition in the knowledge society can really work out

1 What basic frameworlof knowledgedo learners need to have in order to be able to identify their
knowledge gapat all?

1 What competencieslo the learners need to acquire in order to be able to aately describe the data

required to close the knowledge g@p€an they even describe what they don't know?

What knowledgeabout the informaticsystems providing the dat@o learners need to acquire?

How do learners learn to assess the relevaoiche dataprovided relative to their questich

What happens if the answers are "colored"”, e.g. adjusted to the questioners?

What datadoes the answering IT systesbtain from the questions? What informatiazan be derived

from it?

E N N

The concept of informtion thus proves to be quite clearly effective in the area of "computer sciamcke
society'. We should leave it there. In my opinion, this restriction does not limitriteortance On the con-
trary: if a term can clearly accentuate the orientation of a school subject, that is not little. It is a lot.

If the concept of informations not very productive with respect to dathut helpful with respect to the
area of computer sciencend society the meaningof the content ared'data” must follow from itself
otherwise it will be difficult to justify the existence of this area from a general educaiam of view.
Among the mentioned content aread this domain, besides the s@what interspersed concept of infor-
mation, the classical topics of a standard area of computer science can be found: the atgaritfims

and data structureslt seems to me that computer science structuresisatents differently than current
computer science didactidsr a good reason: obviously there are not too many points of contact between
data and information, but there can be no separation between algorithms and data structures, because the
other area is indispensable for the one. This also becomes clear @l tienand for tnodelingand imple-
mentationas a continuous methddEven if the scientific structuring of the content areas is not a manda-
tory requirement for didactics, it should be taken into accountdese it is certainly not senseless.

The questionis somewhat differentWhich parts of the basic scientific curriculane relevant for general
educationoriented didacticat a certain point in time®r still differently:If "in former times" certain tech-
nical questions were also important for schools, because the technical and professional development had
only reached a certain stat that time, then this does not yet result in a compelling justification for the
relevanceof these technical topica a later time.Linear datastructures(stack queue ...) may serve as an
example: Iruniversitieshey are still relevant and there closely related to the algorithmasking on them.

In school they had their importancbecause without their implementatioadvanced student workould
hardly be realized. With the toobksvailable today, howeveit must be asked whether the implementation
of these structures is still necessary. If ligte availablghat can be visualized well, then the linear struc-
tures actually onlyiffer in the place of their access, the beginning or end of the dist this can be seen.

It is intuitively clear what causes which operation.

Now, in the area of schools, it hardly makes sense to consider the processing afdatarposein itself.

What is required is again a contdrdm which the need for its transformation arises. D#tas acquire a
meaning their processing takes place for a spegficpose. Without this context, the acquisition of com-
petenciesfrom the area of "reasoningnd evaluating which is central to the justification of the school
subject computer sciengés also hardly realizable. The context is therefore to be taken seriously. It is of
equal importanceo the subject. Pseudoontexts, which only serve to get to the subject content as quickly
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as possible, are rather counteqauctive. If the context is obviously meaningless, then this "nonsense” is
easily transferred to the subject, which consequently also appears meaningless to the learners.

Dataoriginates from the contexand flows back into the context in a modified forRhysical computing

may serve as a prime example, where sensor vatmescollected by the computesystem and used to
generate actuatocontrol data ("When it rains, the windows are clos€tiVhen the train comes, the barrier

is better dowr)) The example also shows that simple numerical vataeshave their meanings data.
However, they do not have this meaning "petise @alrlit within the given frameworklhe example also
shows that the learners do not necessarily have to solve tasks that the teacheethbst can work on
problems that they themselves have derived from the context. They do not work on exelmigesct as
problem solversin this case as small constructevho make life easr for other people or prevent catas-
trophes. The transformation of data is not an end in itself, but a means on the way to a goal they have set
themselves.

The contexdoes not necessarily have to be real (aphysical computingor simulated (through the mul-
timedia propertiesof visual programming languagedt can alsde a storyfrom which the informatics
questionarises. Computing a certain percentage according to a given procedure need not motivate every-
one. But if one asks the question about the contribution of &grmany to the damages of a hurricaine

a completely different pladé, then a single numbegets an immense meaningven if we can determine

it only rudimentarily. Even the recognition of a digit ipiature becomes interesting for learners if, for
example, the problem of recognizing dexense platesrises from an exciting story or a current case. No
matter how the context is chosen: its importanfme the motivationof the learners requires that the de-
velopment environmentan take it into account, through graphje®unds animations To ensurehat this
representationdoes not displace the actual subject content, the context representatiast be very easy
to manage.

Structured dateof the same type usually occur in direct form as stringémages Therefore, there are
separate data typesor them. Linear datessets occur either as sequences of inputput values ¢ata
streamg or as character strings which are transformed for certain purpasgptography ...). Both possi-
bilities show that the embedding in a meanigiying caitext follows as if by itself. In the case of images,
the required transformation usually follows directly from the problem definitiomge enhancementolor
changesedgedetectionand consequeny object detectionclassificatiorof images etc. may serve as ex-
amples Since the representatioof these data sets dsst-like structuresor tablesis intuitively clear, their
algorithmictreatment is usually not a big problem. The situation is somewhat different with the control of
the developed algorithmsSince these structures can contain a lot of data, the efsésualizng them,
from which thecurrent stateof the data settan be seen, is crucial for learners. In schools, thereforg, it
not so much the algorithmic components (which are always present) that matter, but the visualizatbility
their effects.

13 Friedericke Otto, Wod Weather Atribution, https://wwa.climateentral.org/
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Direct "dataprocessing” no longer plays a majc
role in schools because special toslsch as data-
basesystemdave taken over the partial tasks. Th
data are therefore largely elements of modéts

which they describe the parts of thggstems and

represent interrelationships. Together with the de
mand for a contexthat seems meaningful to the
learners, it follows that the subject area "data
should be predominantly embedded in a subje
area "modeling.
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1.2 ComputerSienceand Media Education

In schools and universitiethe teachingpf mediacompetences being hotly debated as part of the " digi-
talizationoffensive'. Since the term " digitalization" obviously concerns computer scighedatter should

take part in the dicussion. Teaching institutions need to think carefully about what exactly their contribu-
tion to overall educations. On the one hand, childreand young people gain knowledgad experience
also- and in many areas predominantlputside these institutions; on the other hand, the goals of "edu-
cation" and "training should be sharply distinguished. Young people do not need to master the use of
current professioal tools they can safely leave that to adults. But they must be prepared to take over their
role with future tools.

It is and has often been argued that learners need to learn how to use modern mewider to lose their

"fear of them". | think this is absurd. Firstly, childremd young people are normally not afraid of media,
they are curious about them. Secondly, they learn how to use them quickly and easily from others and
through use. The fear is more on the part of the older ones, who have not grown up with this technology
and therefore feel insecure about it. Those who are currently older should remember that in their youth,
those who were older at the time discussed how they could be gently introduced to romumeolled in-
terfacesin order to take away their fear of them. We can learn from this that handling current technology,
such as smartphoness learned along the way, but that this obviously does not automatically lead to using
future technologyin the same uncomplicated way.

Conclusion: Learners must be enabled to understand the fundamentals of future technologies and to acquire
the skillsto use them. For this, they need general knowledfjthe technical fundamentalsf information
technologies, but not specialized knowledge of the current technology.

It goes without saying that medisse is not the same as media consumpti®he passive use of media of
whatever kind, e.g., simply "gawkifigcannot be the goal of the educational system. When we deal with
media, they must occur in a contetkiat activates learners.

Conclusion: The learners must be enabled to select and usedapfer the creation of mediadepending
on the problem. To do this, they must learn to solve problems independently.

Education for independent problessolvingis usually not seen as a central task, at least in schaalatic
subjects such as artnusicand sometimes languages least sometimes strive for this. Mostly, however,

the focus is on good learnin@omputer scienceow provides toolghat can be used to realizégst, and
improve one's own ideasven in a relatively rudimentary form. It would be a missed opportunity if the
subject did not realize creative teachifag the learners. However, this will only work if the teachirsm-

selves have experiende independent, creative problem solviagd if they trust the learners to do so. If

the teachers have only " well learned" the informatic contents, then it will not work out with the creativity

in the lessons. If independent problem solving is to be aimed at in schools, then this should and must also
have consequences for teacher trainitguniversities

Conclusion: Teachers must be enableglém and implement creative lessor@pportunity and space must
be given for this in their own training

Modern mediasuch as socialetworkshave changed sociéife, communication etc., in some cases pro-
foundly. The consequences can hardly be foreseen while this process is still ongoing. Much less were they
foreseeable before it was started. | woulerefore consider it a complete overload for teacherslemand

that they deal with the actual sociabnsequences of IT systemghich include the effects of digital media

in the classroomThat would also not be effective, because looking at the consequences that have already
occurred is necessarily backwdmbking. What can be demanded, however, is to show that the use of
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information systems has sociabnsequences and that these depend very much on how the systems are
designed. Different problem solutions therefore have different consequenegsl vice versa: If certain
consequences are undeable, then it will usually be possible to find another technical problem solution.

Conclusion: The learners must experighagthere are almost always different solutions to a given problem.
They should think about their effects, whiare of course not conclusive. They learn that these effects are
not given butcan be shaped.

What does this have to do witBnap!

Graphical programming environmeriike Snap! not only contain the algorithmicomponents but are em-
bedded in a medianvironment that not only allows, but requires the use of graplscsaing ... If a prob-
lem isbeing worked on, then camerasd graphics prograntan and should be used to create the appro-
priate costumesand allow costumehanges that visualize the current statkethe system. Sounprograms
allow to comment on the process itself, to edit and insert masito design it by oneself. And, of course,
the results must be presented, because product prgdan important motive for dedicated work and inter-
est in the results of others is gre&nap! supports just the presentation aspect by the new possibility to
switch between several stages

Snap! allows algorithmigroblem solvingn a high level, but it does not only allow the analytical approach,
but also the playful, the experimental, the creative, ... What it does not allow is passivity, because nothing
happens by itself. Media are essential system components, e.g. for visutlizirggults- and they can also

be the results themselveSnap! therefore offers the chance to construct model solutions to current prob-
lems e.g. also and especially in the meflgld. Through the selfreated algorithmic frameworkf the

model, understandindpr the observed processes in the real model emerges. The experiéhetng able

to gain this knowledgeneself enables the active, critical examination of future technalddpe examples

in this book are intended to show that this is possible in many areas with the aid of elementary methods

They ae intended to encourage people to get started themselées.
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1.3 Objectsand Inheritanceby Delegation

If somewhat more extensive problems are processed, then the numbsubproblemso be solved also
grows. Often, these can be combined into groups that can be assigned to coabjetés An important
aspect of this way of working is that teamwdylised on divisionfovork can be realized well in this way,
in which the different teams create objects that solve subtasks. The ebjesitedway of working is often
realized by creatinglasseghat describe the behavior of a group of similar objettstancegexemplars)

of these classes are then created to solve the problems. The apgpiedargely topdown and requires
some abstractionMore suitable for beginners is thgototype-based approach used 8nap!, in which an
example, the prototype, is created for eagtoup of objects, which is developed and tested step by step. If
one is satisfied with the result, then further objects of this kind are derived by duplicationir{g of the
prototype.

To objectoriented programminghe concept of the inheritancbelongs centrally, which can be realized by
classe®r by delegationIn the original article dfieberman?, which describes the prototyperiented pro-
cedure with the delegation already very early, objeate understood as embodiment of the concepts of
their class Thus, the elephan€Clyde stands there for
everything, the viewer understands by an elephant. If |
imagines an elephant, then it is not the abstract class
elephants that appears in his mind's eye, but Clyde. If
speaks about another elephant, hefered, then he de-
scribes him like this: Fred is just like Clyde, except thi
he is white¢

I'm Clyde I'm Fred

What does this approach mean for the learning pro@d§she learner knows only one copy of a ciese:
Clyde), then the prototypeescribes his knowledgeompletely, an abstractiois senseless for him. If he
then gets to know other copieand describes them by modifying the adnigl, i.e. replaces some methods

by others, changes attributeend adds new ones, then the image of the class itself slowly emerges as an
intersection of the common properties. Only now the abstraction proéessmprehesible to him and,

after a few attempts, viable itself. Delegatigmthus a method that maps the learning process itself by
creating prototypesnstead of classedn Snap! we work predominantly according to this principle, which

is presented in detail below

In Snap! prototypesare created as spriteand equipped with the desired attributeend methods Once
their behavior has been sufficiently tested, clorees be created dynamically using tbiene block For
each spriteit can be displayed from which sprite it was derivedrént) and which childrerit has €hil-
dren...). Theparent property can also be seind/or changed afterwards, so that the system of dependen-
ciesis dynamic. If the prograstops, then all dynamically created cloreee deleted, which is beneficial

A clone initially inherits (almost) all local attribui@sd methodf the parentobject. This is indicated by a
"paler” representationin the palettes If a spriteoverwrites inherited attributesor methods then these
replacethose of the prototypeas usual. If you delete the overrides again, the inherited attributes or meth-
ods appear in the palettes.

14 Lieberman Henry:Using Prototypical Objectse Implement Shared Behavior in Objédtiented Systems
1986, http://web.media.mit.edu/~lieber/Lieberary/OOMelegationDelegation.html
151f you absolutely want it, then you can also implement a ckyssem.
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2 About Snap!

2.1 Whatis SnapP?

Snap!®was (and is) developed lBrian Harveyand Jens Monidor the Beauty and Joy of Computipgo-
ject” and is freely available on the Interne&incehe system runs in the browseit does not require any
installation and works on almost all devitgdts interface and behavior are similar$zratch'®, another

free programming environmerfor children developed at MITHowever, the implemented concepts go far
beyond that: here the roots lie witBcheme, a dialect of the ISP language, which has long been used at
MIT?? as ateachinglanguage in the educatioof computer sciencstudents. It is introduced, for example,

in a famous textbook by Harold Abelsand Gerald and Julie Sussrfaisnap! is thus a fully developed
programming languagevhich consequently can be used in (almost) all problem areas. For most of them it
is now also sufficiently fast. This is not smlfdent and was a shortcoming of its predecessors. Graphical
languagesare largely concerned with controlling the statéthe system and thus allowing, for example,
infinite loopsto be interrupted or access errote data structurego be "tolerated”. This leaves little time

for the actual progranexecution.

Snap! is a graphical programming languagdrrogramgscriptg are notentered as textbut are composed

of tiles. Since these tiles can be put together only if this makes sense, "wrongly written" programs are largely
prevented.Snap! is therefore largelysyntaxfree. Nevertheless, it is not completely free of syntax, e.g.
because some bloclean process different combinations of inputs: if you put them together incorrectly,
errors can occur. However, this is more likely to happen withiaated conceptslf you use them, you
should know what you are doing.

Snap! is exceptionally "peaceful": errod® not cause prograrmrashes butire indicated by the appearance

of a red marlaround the tileghat caused the errofwithout dramatic consequences. The used tiles, which
include the newly developed blockare always "alive'They can be executed by mouse clicks their

effect can be directly observed. This makes it easy to experiment with the sdrigg can be tested, mod-

ified, disassembled into parts and reassembled in the same or different ways. This gives us a second ap-
proach to programming: in addition to problem analysis and the assoctafgdown approach, there is

the expeimental bottom-up construction of subroutinethat are assembled to form an overall solution.

Snap! is descriptive: both the programsequences and the assignments of the varialks be displayed
and tracked on the scredhrequired. This makes it ideal for simulatiof@r example.

Snap! is extensible: by the implenméed LISR.oncepts new control structuresan be created, which work
e.g. on special data structures

Snap! is objectoriented, even indifferent ways: Objectsan be created both by creating prototypesth
subsequent delegatioand in different ways via classes

16 hitps://snap.berkeley.edu/snap/snap.html

7 https://bjc.berkeley.edu/

18 Meant, of course, computers, tablets, smartphokes X

19 http://scratch.mit.edu/

20 Massachusetts Institute of Technology, Boston

21 Abelson, Sussman: 8ktur undIinterpretation von Computerprogrammen, Springer 2001
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Snap! is firstclass all structures used are firgiass, i.e. can be assigned to variaties

]
used as parametelig blocks can be the result of a function blookthe content of a data Snap.
structure. Furthermore, they can be unnameshonymous, which is important for the
implemented aspects of the lambdalculus the basis of LISEonsequently, the logo of
Snap! contains the same proud lambda that used to be found in the hair of Aldheo
mascot ofBYOB. Alonzo

2.2 Whatis Snap'not?

Snap! is not a production systenit is a learning environmetitat was developed, among other things, on
behalf of the U.S. Department of Education as part of @E@thputingeducation for the 21st Centyrgnd

is also intended to reduce the dropout rate in technical subjects. It is a tool for implememtthgesting
informaticsconcepts in an exemplary manner

Snap! is primarily used for work in the field of algorithmed data structuresbut essential areas of com-
puter sciencesuch as access to files hardwarecan also be embedded in the browsarvironment, some-
times via librariesThe microphonand the cameraf the computer are directly addressed, and the built
in url blockallows quite simple accesses to the Interaet thus, for example, via intermediate serveie
use of databasesr external hardware

Since the codef Snap! is freely available, there are different modifications. Whether this is a blessing or
a curse remains to be seen. In any case, there are now specialized versions e.g. for the phgssalf
computing, robot control or work in thenetwork, so that corresponding simple examptEshe first ver-

sion of this scriphave been deleted.
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2.3 TheSnap!- Sreen

(1=} Snap! ImS2 zero knowledge pro. X | ==

< (&) 5 https/snap.berkeley.edu/snaj tr ¥/ S Keine Syr .

7 draggable

s Sounds

Delete a variable

"@r
Qs
L \,\V‘ﬂﬂ‘
" @&

numbers from P to ¢

. in front of B

item @K of B
all but first of §

length | of B
index of in B

TheSnap! screenconsists of six areas below the menu®ar

1 Onthefar left are the command tahsvhich are divided into the categori®otion, Looks, Sound, and
so on. If you clickn the corresponding buttorthe tilesof this section are displayed below the button.
If they do not all fit on the screemhen you can scroll the screen area in the usual way. If you want, you
can display the tiles of all sections one below the other.

9 To the right of this, i.e. in the center of the screéme name of the object currently being editedalled
aspritein Snap! - and some of its properties are displayed at the top. Youeard should chang the
default nameof the sprite here

1 Below this is an area where, depending on the tab, the spriteripts costumesand soundscan be
edited or created

9 At the top right is the outputvindowin which the spritesnove: thestage This can be resized using the
buttonsabove it, the entry in thesettingsmenu (Stagesize .), a corresponding command blook by
simply "dragging" with the mouse. If you $leé checkmarlkn front of the variablename in thevariables
palette, the variablewill be displayed on the stage,nécessarywith asliderthat allows you to easily
change the values. Since variables can contain anything (numbkts lists, sprites, programs, ...), the
state of these variables can be visualized at any time.

1 At the bottom right, the available spritege displayed. If you clidn one, the center area changes to
its scripts costumesor sounds- depending on the selection. To the left of the sprites, an icon of the
stage or, if available, the icons of several stages shownYou can also switch between them by click-
ing onthem. Each stage has its own projeshich is independent of those of the other stages. However,
it is possible to exchange ddtetween the projects

22The layout of the areas can be changed u“g
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1 The menu baitself offers the usual menus for loading and saving the praectindividual spritesn
the left. Furthermore, several settingan be made. One possibility is to e language. | stilecom-
mend staying with the English version, because this way you can distinguish your ownéatpakamed
in German, from the native ones at first sight.

§ On the far right we find the green flagmown from Scratchwith which several scriptsm
can be started simultaneously when using the corresponding block. The pause b
next to it pauses everything and the red buttends all running scripténdividual scripts or tilesan be
started by simply clicking on them.




2 AboutSnap! 23

2.4 Example forExperienced UsersFlu

Level high school Materials: Flu

The examplsimulates the spread of a flu epidenuinder different conditions. It serves as a quick overview
of the main possibilities oBnap! and is intended especially for experienced programmemesginners
should rather read the next chapters first.

The questionis what proportion and §&
which particular groups of people in 3
population should be vaccinated if th¢
spread of an influenza epidemig to
be stqped. The question is not s(
easy to answerbecause the result de
pends on various parametersthe
probability of infectiorindicates how
likely it is that a healthy person will b4
infected when in contact with a sic
person, theseroconversion timés the time between infectiomnd immunizationthe numbersof healthy

and sick persoret the beginning of the simulatioetermines the numbeof contacts between them, and

the type and number ofmultipliersindicates how many persons in the population have particularly many
contacts or contact with particularly widely separated groups. If one of them becomes infected, for exam-
ple, the disease is quickly carried to distant areas. Since contacts, infectiora;eesrandom, we will only
obtain viable results if we ruthe simulation several times with the same parameter values in each-case
and then it still remains to discuss which values represent "results” in the sense mentioned at all.i¢he top
is therefore perfectly suited for a small classroproject A "steering groupdevelops the superordinate
scripts which we want to assign to thgtage here. It coordinates the distribution of tasks with the other
groups. The other groups develop auxiliary methadswell as the prototypeBerson and Graph, each

with its own stagewhich are almost independent of each other, and think about the datdnange

Writing own Methods

It is often necessary to get rid of the created clooga prototype f§
without terminating the programWe achieve that here by a nev

Motion { control

local methoddelete all clones of <a prototype> of the stage  Looks ( sensing
. . . { Soun [ rators
This is a&aommand block that is, a command that (here) has — p ::a.,l.“

{ Other

parameter. (Function blockare calledreporters in Snap!) New

blocks are written in the block editpwhich is invoked with the
Make a block button we find in the palette®r by rightclicking

on the scriptiayer and there in the contexhenu.First,we spec- Command B Reporter M Predicate 2
ify the method nane, with spaces and special charactérde- _ forallsprites = for this sprite only

sired, select the typeQommand, Reporter or Predicate) and 0K ) cancel

specify whether it is @lobal (for all sprite$ or local (for this 7

spriteonly) method. We can also choose the paldtievhich the
block will be included and the color it will be given.
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I this case, we first create a new Paleftetegon) - | L L

using the filemenu (New category.), name itMy
own blocks and select an optimistic green as th
color, which clearly distinguishes the own blocl +dﬁ[€fr_)+5”+d,‘_ﬁf+ﬁr+J
from the default ones. After pressing the Retur ==
key, the block editoiopens and the block nanegp-
pears - with + sgns in the spaces and margin:
There, by mouse clickae can open another menu
that allows to insert parameters(or more
texts/symbolg in these places and specify thei oK | Apply ) Cance |

type ifneeded. In our case we cliok the far right, 7
enter the parameter identifieprototype and click . ; .
on the small right arrow for typing. Then a selectic“
box opens?®*We selectObject (the arrow) as the
type, return to the block editomand drag the re-

quired commandinto its scriptarea © B o © - ® 5 -
Qz Number @ ;i Any typa ch Boolean (T/F)

Our method uses two scriptariables(clones and ot @) PERMIE revoree @ JE@IE Prosese

thisClone) which are known only in this block. | T O e L} O FremiP

asks the parametgorototype, which is later passed
with a referenceto the "parentperson”, for its chil-  EEE—_G—_—_GE—
dren - these are then all dynamically created "pel [T St
sons" that occur?* As long as there are any of then

. . ) ) w Delete | Cancel |
left, it remembers the first one in one of the scrip J
variables, deletes it from the lisind then &ks this

@ single input.

person to delete itself withtell <thisClone> to | +rEEedallalin e doi+ GIniTrn= )+ ’

i

<delete this clone>.?

The method is called by passing an object (he | script variables o

erson) to it
p ) set clones | to|ask  prototype for my clones | |

delete all clones of object Person J raneat until frlen i | of GEIED m
set thisClone | to ' item @D of (clones
r&elete €E of (clones

AN thisClone 2] | delete this clone D»j
- Y

2 This box and the details of the current Snaptsion are described in great detail in the Snap! referanee-
ual, which can be obtained by clicking on the Snap! icon at thddfipf the window.

2 The clonesreated statically via the contertenu in the spritearea are not found there

25The delete block can only be found in the spptdette. But you can reach it in the stagg using the search
function at the top of the palette area.
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Elementary Algorithmsand Variables

To setthe parametersand other control valugswe use theStage, which Variable name

we clickon in the Sprite areaThis stageeacts to the messagéGreen flag  fisres

clicked by setting the initial parameters and determining which variabl o traispites  for this sprite only
are to be measured during the simulatior&fter that,corresponding sim- ok cancel )
ulationruns are started.

In detail: We can "fish" a referente the Person prototype using theob-

ject blockfrom the Sensing palette. If needed, we can store it, like an

other value inSnap!, in a variable which can be either globafof all ::mm
spriteg or local for this spriteonly). Variablesire created in thé/ariables R = inee o
palette using theMake a variable button. At the same time, we can creatqa "'j_s""’“““"e'si“" -

all other required variableswhereby those that are only required withi :g%
the stageare marked as local. You can recognize them by the "markef R iz imiei -
front of their name. The others are global. Global variabhesdisplayed at : g%
the top of theVariables palette, followed by the current local ones. Thel = o o
the outputarea is cleared, some variables get appropriate initial vaine's R el e
a listcalledsimulation data, which should hold the simulation results, |- 2=
cleared et <simulation data> to <list>). This part could well have beelZ= " =T |
put in a separate block, but since we want L
to experiment with the variable values, i
is better to have them "on the table - PETTTTTR - [

. L st seroconversiontime to [
In the following, the numbeof initially FHESEEEETTS o £

vaccinated (thenumber of immune nor- [ e o
mals) is gradually increased from zero tEE iU E Tz o )
. set numberofsimulations | to §
100. The control structureer this can be S o |t G
found in the Control palette. For each [ = o

value, a series adimulationruns is per- | ewl ol

formed and the average of the result: et mean numier ofnfetons_ to [
: : Y number of simulations )
(here: the maximum number of in- | Gt

. . i set max number of infections to
fected) is determined. The variabteim- | F s ey

ber of simulations determines how often
this is done. After each rythe results are

entered as a percentage in tisemulation o s ——T— i,.fedi.,,.sj

data list. Finally, it is asked to generate . s
graph from this data. Another Working »"'i’-j"mean number of infections / {number of simulations
group can take care of this. aﬂf

round
| {number of immune normals / / total number of persons | .- P

i round [ ‘ mean number of infections / ( total number of persons ).« &P

to (simulation data

[_l;ange numberof immune normals | by &I

wait 1 secs
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CreateObjects

In the control programa methodsimulate is used. G st
In it, some initial valuesre reset and the corre-

sponding numbeof individuals is generated, differ- = s

ing in type formal, multiplier) and statughealthy, | 0 fomal T
infected, immune). To increase the speed, this i\ =~ G multiplier_.:

done in awarp block Then the simulatiomun is Eﬁ’ and status: [E]
started by sending the messajeome on' which
is "heard" by all objectm the system.

repea
—~
Ecreate a person of type: and status:

(total number of persons —

How to create objectd repeat + Mnumber of immune normals B

number of infections |2
In thecreate a person of type <type>and status " 0 fomal |- fheainy
<status> method written for this purpose, we first ;.em e
declare a local scriptariableto which we assign a7 - FEiei=
referenceto a newly created clone of the specified
prototype. After that, the clonexists, is visible,and & & & L L Ll g
is accessible under the narperson - very simple. fa e o
However, the cloneshould differ in type and sta-| g =g
tus. For this they contain (in this case) a loc T m: T o .
method inherited from the prototypesetup sta- =
tus: <status> type: <type>. We have to calhis

with the parameter values passed. We therefow- S

tell the objectperson that it should execute this X pasition
method. Since this is local for persons, we take the y_posi_tion
<attribute> of <object> block from theSensing g;’fﬁ:ﬁz "
palette, select the prototype (in this casBerson) costume name
in the right field and then the desired method (in f’:izdih
this casesetup ...) in the left field. Because there height
are two parameterso be specified, we expand the 'r?;ht
block with the small arrow keys asgecify the sta- top
tus and type behinavith inputs. The block is to be bottom
understood asgerson, please execute in your con- ESET:E
text of methodsand variableghe passednethod status
with the given parametets The block is equivalent zgghtﬁ’f
to the wellkknown dot notation of OORnguages type

. range
e.g. person .setup(status,typ e);

=3
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Communicatewith Objects

We now come tahe actual actorf our flu project the persons. These are symbolized bl
small circles whose color expresses their statbd®rmal” persons scurry around in their en i
ronment in a relatively small scale, ma® the neighborghey can infect or who can infec rumsoern
them. After a certain time, the seroconversion perititey become immune and are no longd
infectious, nor do they become infected. Vaccinated pe@pkimmune from the beginning
Some of the people are "multipliétghat is, they jump around quite wildly and can spread t __gm
infectionquickly. They are similar to the norrshlut color-coded slightly differently. Wenake
appropriate costumedn the graphicsditor or a drawing progranand import them into the

Costumes area

After creating the persons, they all receive the messagene on'
to which they react because they have a hat blfsokn the Con- =i |
trol palette that reacts to tome on'. After
that, they get into a looghat terminates
when the global variablénished? gets the
valuetrue. This is the case when there ar
no more infected, so when the lisf clones |- EEEESE €T )
that are still infected is empty N

-

keep items <_."'r_stalus lof (p = [ input namﬁ:@
.

In this loopthe following actions are executed repeatedly

1. Objectsnear the person are searched and stored in tiggghbors list.

2. All remainingneighborsare infected if necessary or infect the person if they are ill.

3. It is checked whether the person must be immunized after the seroconversionh@mexpired. The
corresponding variablealues are changed.

4. After that, the person moves according to their type.

5. After the loopis finished, the clone deletes itself.

Since these processes involve exchanging bataeen persons and initiating method calls from the other
persons, the example shows some procedures for doing so:

Thetell <object> to <run this script> block is used to ask person to get in-
. . . T:F—.H-T:c C’b]
fected.If you calla function (which returns a result) of another object, you uci_,
the ask <object> for <reporter> block Attributes and local methodsf other - | for C’ N
objectsare obtained viahie my <attribute> block from theSensing palette,
which you have already met. Here we query the statan object by executing (eef 0 =53 e §
the <attribute> of <object> block in the contexbf the other object.The blocks
o T my neighbors
are surrounded by a gray rirfigngified) indicating that the unevaluated coadt
the block is passed and not its actual result.

In two places below, local methodshown in green are executed in the contexif the object. This hap-
pens "normally” when the block is reached.
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Persors respond on the messageome on& Y

when I receive come on! |

sl:ript variables i

|f status =

set starttime | fo timer

r;.peat until finished?

.‘;’.‘arp
sIIEI neighbors | to my neighbors
set i |tof

=

repeat until* ‘1 > length | of { neighbors

U (status | =

fell item i of ( neighbors  fo |_9 infect

status | of | item (i  of ( neighbors =

| timer —  start time -2 seroconversion time

Elinfected input names: | p

my clones
empty?
set finished? | o ¢ The method show yourself selects

' the appropriate costume

@ show yourself

change x by | pick random i range ) to' range

——

9 show yourself

change y by | pick random '.'__ Ui range | to ' range

if on edge, bounce

if < (type =
(¥ (status =

delete this clone

switch to costume healthy'normal
The methodinfect infects the current object if necessary and el
ters freshly infected into theorresponding listAfter that, the ap- || | | " Saai s
pearance of the object is Changed_ switch to costume infected-normal

switch to costume immune-normal

4 status |— and
i ——
¢ pick random ) to P )= infection probability

set status | to

) show yourself

status =

- B switch to costume infected'multiplier
set starttime | fo timer R —

else

1§ change maxnumber of infections | by n | switch to costume immune'multiplier
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Draw a diagram

Finally, we want to have our results represented in a diagnaf@a
measured the initial numbeof vaccinated (in %) and the max 9 draw_coordinate_system
mum number of infected (in %). For titigrpose,we create a Sec- el Flir -

ond stagecalledGraph with New scene from the File mengf. On i RER e

this stage there is a new, secoptbject, which has nothing to do %et size to & %

with the first one. Its objectsvariablesand methodsare unknown 'f°‘“t in direction €K

in the second scenddowever, we can use ttexport/import func- ;'::'up

tionsto send objects and/or scripfsom one project to the other PRSI ="

- i.e. via filesIn addition, we can switch between scensending FrRtEs y: v

data from one project to another. W want to go this "internal” draw axes 4
way. (CRCREN 100 BEY -50 ]
CCRCREN 100 BN -50 )
switch to scene Graph |and send' simulation data set i |to [l
In the second scenave create an object calleiéen, scaling y-axis /
which we give a nice peas a costumeFirst,we letthe - , -
. o to x: @D v: (&P + (i
pen draw a coordinate systeon the screerand label 9 . ’
. . . pen down
it. We find the block$or this in thePen palette. I e
P go to x: &= y: (&P + (i
The determined datare availa- sgge simulation data SRl  Pen up _ _
ble in listas variablesimulation v A 2 | go to x: GED v: (G
data. They are sent to th&raph 1 0 a7 write (i / @ size §ED
scene after completion of the i ? :: [cﬁam.;lel_§ by €D
simulations ThePen object re- | , 10 a4 set | | to ] A
trieves this data from themes- 5 13 82 y
sage variable and stores it as | & L 81
data. B 20 & go to x: "m +0i
8 23 74 -
. pen down
set data | to 190 ig ;2 gotox: (@D +(i | yv: €D
1 33 50 _pen up :
L A gotox: (@ED +(i . y:

.

write | / €D size §
change | | by €D

_ =

go to x: €D v: €D

write size §E)
éo to x: VAl 160
v;vrite size

% only to show this possibility already hefie
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After that, the datgpoints are transferred to the —
. . . when I receive any message |{ message

diagram We send the peto the first data point e wis s

given by a listvith the two entries mentioned. F2m e

After that we guide it lowered to the remaining X Ehr o o
points- with some conversion. i’ length | of (data |>[

ﬁen up

The result can be admired on the outparea

Infected in % :.'mn down
100 set i |to
%0
80
70
6e
50
40 —+
30 T
20 T
10 T
: ————t——

18 28 3e 4ac 58
Vaccinated in %

D +

N
change i |

In each case, 30persons" without multipliersand with only one initially infected person were used (red:
infected yellow:immune green:healthy). As can be seen, if half of the population is to remain healthy in
this model, then 30% must b&ccinated.
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3 Exampledor "Data and Information’'

3.1 Examples foCommunication in a Given Gntext

As described in the didactionsiderations, we need scenarios in which the compsystem only acts as a
vehicle for messagdbat are "understood” by the participants. In the simplest case it only represents the
context, e.g. in the programming of a stolowever, the information systera not irrelevant, because on

the one hand its use is learned and thus later, more "informatic” tasks are prepared. On the other hand,
the use of different objectsommunicating via messages provides an intuitive introduction to olgget
entedmodeling The following examplesre therefore particularly suitable for the beginning of a program-
ming course.

At the Greengrocers

Level:from middle school Materials:At thegreengrocers

tume changes) and then sending a messéten ' - - .
here!). Thereupon thesaleswoman appears, ask He"‘;o‘ﬁ':?;e‘;ww
for the wishes, ..- all controlled by message$he

contextin this case is clear and largely given by t|
background imageand since the objectgact orly
to certain messages, it is also clear what to do
each case. Even if the situation is trivial, there is
doubt about the distribution of roles: Messages
the information systentonsist of textswvhich are
interpreted by the agents and, if necessary, trigger
actions.

Scriptsof the customer

switch to costume Customer2 i
| | switch to costume Customer5 |

wait
'ove m steps

[s;itch to costume Customer3
wait g2 sech

move steps

0.2 secs
wait (02 secs

move §[P steps
s
[mitch to costume Customer6 |

wait (02 secs
move [P steps
switch to costume Cusiomert

say [{ for secs
broadcast m Pl

-

27 Costumegpartly from Scratch and/or own photos.
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Vendor scripts

g0 to x: EZED v: €D

broadcast ’I

wait P secs

switch to costume Salespersond I

The given animatioprogram which the learners should be involved in creating, provides a simple frame-
work for the initial lessons, which is modified and supplemented by the learners. Not to be underestimated
is the work with the costumes.g.to visualize movements. Working with the buiitt graphicseditor and

other graphics programsvhich in turn provide different graphics formatshich is importantfor example,

for the transparencyof the background, motivates some of the learners more than the direct entry via
scripts If different costumes are created, then they should of course also be-wsadifor this,one needs
program scripts. The detour via the graphics leads to the algorithogever,based orselfcreated (par-

tial) products, which can greatly increase the motivation

Why is the graphic representaticgo important for the learners? The contestnot only revealed by the
texts, but also by the appearance, posture, etc. of the actord their environment (seelfi the Bistrd
below). What is portrayed here does not have to be said anymore, but it is decisive for the interpretation
There is a difference whether the exclamatiorhat's cabbagée! occurs in a greengrocer's store or in a
classroom

The example leads to different storiisat emerge after establishing a defined initial stgtgreen flag
pressed) in theinterplay of messagesent and eventsriggered by them (with their treatment) following

the given examplesThe quality of the results is then expressed in the imagination, complexity and wittiness
of the stories.

Although messagegvents possibly states, which can be described by local variaklésiditional attrib-
utesto the already existing onésre used, the focus of what happens should not be on technical language
Of course, it is necessary to talk about the processes, and then one may aseviie usual terms. But
this is only a (quite desirable) side effethe goal of teachinig to activate the learners and to encourage
imaginative action. The use of a formalized way of speakiFge(attributex-value of the object customer

is reset by calling the method change x-BY) is rather not part of this. It is sufficient to state that the
customer moves to the left.
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Swimmers
Level from middleschool Materials: Swimmer

We draw a swimmer in different swimming
phases and duplicate it several times. Onam
sage("GoM") the swimmers swim withandomly
choseninitially variablespeeds to the other end
of the swimming lane. When one reaches t
edge, he is happy and stops all other swimme
(and himself) by sending a message.

The trainer'smini scriptsare trivialX

when clicked
set size to P %

go to x: y: when  clicked when I receive Won!
set size to %

N
stop other scripts in sprite |

=V Tosstart:»click-on-thespool! BT 2 FEETS

switch to costume Swimmer3

go to x: GED v: GIID

when I receive Won! ]

LU0 ¥ I°can't*believerit!

when I receive Go! |
;epeat until . touching ?
X andalso,the swimmers have not much more tc ERTEREREEETLCIETINES
do than swim glide (pick random EXP to GEP secs to x: EED y:
y position | + random "1 to (10
| switch to costume Swimmer2
| glide ( pick random to secs to x: EED y:
y position |+ random "1 to 10

switch to costume Swimmer3

glide ( pick random to @EP secs to x: EED v:
VALETET - pick random 1 to (10

say
b?oadcast Won!

This example, whose background imatgdines the contextithout further explanation, also serves only

to make clear the differences between the messagd the informationconveyed. However, it can easily
be extended, e.g. by assigning fixed speeds to the swimmers (which requires a new attréblbeal var-
iable) or byhaving them turn around at the end of the lane to swim back to the starting point. Other swim-
ming styles can be easily represented, success statisticbe kept, and the stop at the finish can be greatly
improved. However, the connecii between the victory message and the coach's statemémioh't be-
lieve it" remains the secret of those involved.



3 Exampledor "Data and Information" 34

Self Portrait
Level from middle school Materials: Selfportrait

The students introduce themselves: where they li
their way to school, their hobbieX

In this case, the distribution of roles is even clearer: tf===
computer system provides imageand texts i.e. data T
The person portrayed was responsible for selecti
them, and this selection is supposed to make Paula
pear sympathetic to the recipientsf the data. Does
that work?

Seript of Paula:

Paula knows nothing about the recipiemtsher data If they like
dogs, the sympathy will work out: Almost everyone thinks pu - Mg 1
pies are cute. But if they have a cat that is chased by the nej go to x: @D v: €D
bor's dog, they will find that Paula's dogs will have to be treat
with caution in a few months. In that case, Rashould rather show

use pictures of equally cute kittenSo,it would be in Paula’s in- 559 for @ secs
terest to know as much as possible about the recipients andBEsar 5o ancer |

adapt her sefpresentation to these interests if she wants to ag'=7- "

pear Sympathetlc to everyone. ‘ switch to costume cassy-dance'b

wait /0.3 secs

switch to costume cassy'dance-a

If Paulawere a politiciana company, or any other institution, she
would have a massive interest in gaining datem her "readers".
Even trivial data like dog/cat preferences can be deduced fr

the purchase of pet food not always correctly, but mostly. Foi witch to costume cassy'dance-d
normal citizens they are probably uninteresting, for the politicie
however not, because he must decide whether he hugs on s
press photos more childredogs,or cats. If he can send the righ’| wait 753 secs
picture to every interested party, then the resulting wave of syr_ =
pathy will be able to deliver some other political contastwell SRR TICIEEDRENTN
wait {XP secs

say
broadcast Please show yourself!

switch to costume cassy'dance'c

wait /0.3 secs

wait /0.3 secs

We canlearnfrom this example that even a trivial projelidte a
selfportrait provides starting points for the discussion of socia
relevant issuedn this case: for the motivaticio collect personal
data

Sriptsoft the dogs

S ;
go to x: y: €&

hide

éwitch to costume dog'puppysit

set size to EP %

Please show yourself! |
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In the Bistro
Level high school Materials: In thebistro

The example is directly equivalent to the vegeta
store, perhaps for slightly older students. Usi
Snap! opens up some possibilities, for example,
animating the spritesFor example, one could mov
the limbs in aontrolled way on the common objec
("attached part$). Most importantly, usingSnap! ¢
even for simple animationsliminates the need to

change toolsvhen working on more complex prob
lems later. And th role of body languagéecomes

more than clear. If the conversation shifts to th
realm of irony for example, then many utterance
will only be properly interpretable against the pidg
torial background. And of course: the stoig/just
getting started. What happens next? One does no
know!
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Searlés ChinesdRoom

Level high school Materials: Chinesa@oom

Searl€ éxample serves to discuss possible artificjal
intelligence There is a person in a room who doe i
not knowChinesebut has a book that contains rules
in their language for modifying Chinese texihe

person is given Chinese texts, applies the rules, &
passes the results back to the outside woffdPeo-

ple outside the room believe that theepson inside

knows Chinese

The example is topical in view of the discussion abq
artificial intelligenceBut it is of course also an excej

lent example of the relationship between infor-

mation and data The "dataprocessing systemin-

side understands nothing ail but produces results
that are interpreted by users as manifestations of if
telligence

Note: Since unfortunately do not know Chineséhe
textsin the example shown were translated by a prq
gram. The results were then copied into the infieitds

|
| | rules

28 hitps://de.wikipedia.org/wiki/Chinesisches_Zimmer
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3.2 Examples for Communication with a@pen Question

In this scenariptwo human partnersvho do not know each other communicate with the help of an IT
system One asks a questipthe other helps him with an answehopefully to the best of his knowledge
and belief.

Distance Learnind\strophysics

Level high school Materials: Distance learning

We take advantage @nap!'s ability to work with [* . |
multiple stagesand thus manage two projecthat
can communicate with each other. A student asks
questionto the distant astrophysicistvho provides
him with materiat®, which he hopes the student

will be able to infer the answelinthis case, the ma- :gt'?ﬁlglz;';i::?:i
terial is some galaxynages By the question a con ol stamsara
text is produced, for which the answerer compile
and transmits datafrom which he believes that th
information searched for opens itself to the que
tioner from it. The questioner then interprets th
data material as assistance related to his questior
and not as decorative material for the classraom

The partners communicate via théock to change
the sceneand can transmit textand/or other data
to each other- in analogy to the blockroadcast

s

e .

-

‘ Question « | 4 >‘|

In the case of somewhat more complicated que:
tions, the datamust of course first be compiled,
evaluated, presented, and interpreted before de —
ciding whether the original questionan be an-
swered with it (see next example). This can also
used for communicatiowith the teacher

The scriptswithin the projectsof the participants |
are simple. To be understood is the compilation |
image datafor transmission on the part of the as
tronomer and the inverse generation of imagen
the part of the student, the communicatiobe-
tween the scenesCentral is thuthe data exchange
between remote partners

2 From https://en.wikipediaorg/wiki/Galaxy
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The student asks his initial questidrhen he
causes the scen® switch to the astrono-
mer's scene

when clicked

set n to m

tell Projoctor to | hide

say HelIo,'l'have'heard*that‘in'alaxies‘the'old'stars‘are‘inside.
say [Binerne for @ secs

switch to scene Astronomer and send

If hereceives an answehe first looks to see
if it is a list(i.e. datg. If this is the case, the
he assembles the galaxynagesfrom the | e =S s
data and displays them on the projector ' rie

an endless loopOf course, he has to kno for= [T (ongin  of (data) ]
how the data are structured R aia ) item @ of @SIS

new costume item of (galaxy data  width
item @ of (galaxy data’ height item of galaxy data

galaxies

when I receive any message message

if is message a list ?

add to

tell Projector ' t0| switch to costume item ‘n of (galaxies

3

wait secs

g

change n by @D
g

if n > loength of (data

setn tofl

If he does not receive a lisbm the astron-
omer, he displag the astronomer's answe
for 3 seconds and switchdmck to the as-

think join message for @€ secs
tronomer. Thereby he counts through the | S

change n
s

dia|Og Stepié- LI] é LJM z ) é- lj S LJH Z switch to scene Astronomer and send join §&d n




3 Examplegor "Data and Information" 39

The astronomewants the student to find the
answerto his questiorhimself. He shows this
step by step by some remarks he transmits
the student's scene

when I receive any message message

if message =
switch to scene CSwS2 Distance leaming » and send Yourcan-find-outforyourselfl v 4 »

if message =
switch to scene CSwS2 Distance learming v

and send Iwil'now'show*you'some*galaxy‘images. v 4 »

if message = [W

switch to scene CSwS2 Distance leaming v }

and send Takesaslookeat-wheresthesbluesstarssareslocated. v 4 »

Then he generates transferable ddtam the
galaxy imagesi.e. lists of width, height and = i =3

pixelsof the image, which he combines to the |5 fRasisor - een s L RIS
listdata. Then he sends the whole package se‘ daiz R list

the Student for -@« ‘

set galaxydata to list
3

add width of costume item ‘i of ‘galaxies to galaxy data
3
add height of costume item (i of (galaxies to galaxy data
3
add pixels of costume item i of galaxies to galaxy data
>add galaxy data to data

=

switch to scene OSwS2 Distance lsarning v

and send ([11 data o

The proceeding of the astronomerto be understood only if he takes from the questions of the pupil that

he should be guided as a newcomer to own realizations. Otherwise, he could simply angwges". So,

he doesn't suspect a colleague, journalist researching for an article, wallpaper designer looking for pictures,
... on the other side of the line. This can be tr not. If it is not true, then the misinterpreted context

can lead to some trouble. Examples of this can easily be found.
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Calculation of the Distances of the red and blue Pixetsn the Center of the Galaxy

Level high school Materials: Distancdearning Il

We want to continue our astronomy example and el & e e e e e e )
able the student to measure the average distanos| = s
the red or blue pixelérom the center of the galaxy f+* e [
For this, of course, we needtaol that on the one <"

hand can read and rewrite RGBluesat all, and that

then evaluates the processed image dafdis is a
typical task for the experour astronomer He writes
two functions, which select and amplify the "predon
inantly" red or blue pixels from a galaxy image ai
then calculate the average distances of the red
blue pixels to the center of the image, i.e. appro»
mately to the center of the galaxy. Hersks these
functions "by mail", i.e. via filexportand import to
the student®

input names: | pixel

over  pixels | of costume | costume

calculate red and blue mean distances to galaxy center in

One can disagree on what one means by "predor &
script variables

nantly" red or blue. The version of our astrononf@r | EE7 i) i G Rl 0 ST i G
maximize red and blue is: S e S

set redvaiue | to [i

If the red value (item 1) of a pixel is both greater thii “msg 7

the green value (item 2) and the blue value (item (st buevae [to

(including a factor), then return a pixel in full red, COl s S
respondingly a blue pixel, and otherwise white. = round (width YEED)

set height | to' height | of costume [ costume

One of the highefunctionsof Snap! (map ... over
. . . . set y0 |to round@m
...) is used in precompilefdrm. The result is thus de- e T — 5
sel ixels 0 pixels of costume ' costume
termined very quickly. [set x [tof

set y |to 1]

The functioncalculate red and blue mean dis- | &
tances ... first determines some initial values well | == (0 EETSE T

as the image dimensiorand the pixel®f the image. | & REE TR

Then it calculates the distances to the center for 4" ‘XA = s FUT QRN FACTW =5

change nRed

pixelsof the image. It returns as result a ligith the
two mean values

change redValue

The astronometransmits these two functions to the
student "by mail".

change x | by &
"
set x [to [l

change y | by €D

change i | by €D
= ——
report list (redValue / nRed blueValue / nBlue

30 Because Snapiurrently cannot exchange scripd&rectly between scenes
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After receiving the mail, our student asks tho- ¢
jector to apply the two operations to all galaip- -
agesand to display the results. This is what he do

set costumes | to Er:rfrf.r my costumes
-
seti [tof]
forever
switch to costume | item (i of (costumes

go to x: €D v: €D

switch to costume ( maximize red and blue in my costume
-
go to x: €I y:
wait 1 secs

set means | to

| calculate red and blue mean distances to galaxy center in. my costume

~ —_—
set meandistancered | to | round item @K of (means

| mean distance red [£773) d R e distance biue (RETD)

Fet mean distance blue | to | round item @B of (means

wait /2 secs

change | | by €

{® (i > length | of (costumes

So far, the informaticpart.

J

If we remember that the astronomegent the pictures with the small additional tip as an ansteethe
guestionabout the old starsthen this question was not answered so far. The student has indeed found
out, first by eye, lhen confirmed by a small prograitinat there are more red than blue shining stars inside
the galaxies but he didn't want to know that. He can now react to the situation in (at least) two ways:
either he thinks the astronomer is ancompetent teachewho does not take him and his questions seri-
ously, and leaves the distance learnprggram in a huff, or he trusts the astronomer and concludes that
the old stars are the red oneBut this additional conclusion has only partly to do with the transmitted data
factsabout it are completely missing. It results essentially from the coraedithe situation of the involved
persons
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Weizenbauns Eliz&!

Level high school Materials; Eliza Mr. Meier. how are

. . . we today?
The famous example describes the communicati

between psychiatristand patient where (in this
case) both randomly spout platitude$he coordi-
nation of the "conversation" happens again by cg
responding messages

when
wait secs
set size to %

et for cecs when I receive Questioni

set size to % L o

wait S say for secs
broadcast Question1  to Pationt set size to =2

broadcast I'm doing okay. | to Psychiatrist
when I receive any message message

wait P secs

e % when I receive Question

script variables answer
for @ secs p

say ask the doctor message

1 0
set size to % gt el ]

wait @ set answer to ask the patient

say ‘answer for @) secs

set size to P %

wait secs

broadcast Question to Patient

broadcast answer  to Psychiatrist

Besides the playful character of the example, thi@rmation content of the messages also interesting.
Patient and doctor do not react to each other at all in terms of content, but they senchtiffia right time.
So,what is the transmitted informatin? If anything, the patientearns that someone is there to talk to.
Maybe that helps him. But this information is not represented by the transmitted data, but by the presence
of data (garbage). The data itself is irrelevant. Or, to pahither way: any data can be transmitted, be-
cause itarenot they that carry the information, but the contettiat gives them all the same meaning

31 hitps://de.wikipedia.org/wiki/ELIZA
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Reporterto determine random responses of psychiatastd patient

Q ask the doctor ! question

script variables ' n

set n | to/ pick random P to P
if"'n ={

report {11 ||Whatdid-you'mean-with*" | [T=E1 0T

~

if-'n =H

report (L[ question
if-‘n =

report |Is-that-a-problem-f0|=you?

if n = ﬂ
report |What-would-yourmother-say-to-that? J

if - =

report IConlinue!
if- 'n =03

report |Does-thls-happen-uﬂen?
ifc'n =
report |I-see.
if- 'n =§
report |How-do-you-deal-with-it?

if- 'n =8

report |And-howdnes-it-make~ycu-feel?

question

¥ ask the patient

script variables ' n

set n | to( pick random &P to &P

report [That's-what-I'said!
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3.2 Examples for Communication with a Clear Question

In this scenaripa humarpartner communicates with an IT systetf he wants to have appropriate an-
swers, then he must formulate his questions accordingly

v = o X

The Knowledgé&ociety G persiten-Googesare x|+
< C @ https//www.google.com/search?q=Der+Siiden&rlz=1C1CHBF deDE715.. & ¥ % =/ O &
Level h|gh school @@egﬂ@ Der Stiden X & Q .
Materials Results of theesearc P R ———— .
°5 Lénder-Menschen-Abenteuer | Reise-Reportage : Der Siiden ...
We often hear that it is no longer necessary { ayencner Rundtnc
acquire knowledgebecause it is "on the net" > Al anzeigen

and can be accessed at any time.

https://www brde » Fernsehen > BR Fernsehen ¥
Abendschau - Der Suden: |hr regionales Infomagazin | BR ...

Is th at r| g ht’) Abendschau - Der Siiden ist Inr werkigliches Regionalmagazin aus der Abendschau-Redaktion 1
mit spannenden Reportagen, akiuellen Informationen ]

As always, we take an experimental approa s masnessnccse, s e

and try to find out abOUt & NOMIIVIAl CONCEPL: | e s o et 2o oo esonie

the South The answeis the "most relevant” of

the 47,400,000 results. The usual Wikipegiia T)“erudeng\jVangln;Z;VZrl:g o

tries are supplied, e.g. on the bobly BOrges s oo o s s

("El Sub), on television programdilms and the | mesmuwaes,  tesen s -

cardinal direction, as Well as TEfErENCES e umr s o s e s erenens o

travel literature - and to other books on the

subject. We don't find much more on the ol e sugen- ceschiche sner Himmotsicntung Coperina g

lowing pages eitherSo,we have to conclude| o rmeemomemem e

that "the south" is to be understood geograph c
ically alone- or we have to bite the bitter apple and read real books. There seem to be affethem
according to Googls opinion. If we reject this evil suggestion, then we are left with the geographical.South
References to the South as a metaphswcial or economic phenomenon, naiva element, place of long-
ing, literary categorytheme of visual artetc. are missing, and we won't even miss them unless we knew

they existed.

We can find factSon the Net": the population of Hamburg or the gross national procafdBurkina Faso,

the recipe for Frutti di Mareor for repairing the vacuum cleaneinformationcan be gained from these

facts if we evaluate and classify them appropriately. But what do we “classify"? Only existing knowledge
comes into questioffor this, knowledge that exists in the mind, and that must first be acquired before "the
network' can be used appropriately.

If we ask for the results of such ordering processes, i.e. the evaluatedtbatawe natwally also receive
answers: the opinions of others. But we can only evaluate these opinions, i.e. we can only classify them
ourselves, if we have the corresponding abilities (see above). If these are missing, then other evaluation
criteria remain: that we believe the opinion leaddos not), that they are sympathetic to us (or not), that

they are like us (or not), that others believe them (or not} if.we believe that the others are who they
claim tobe (or not). This has little to do with rationality

32 The screenshotshown are from Googl€hrome from 2022/5/1.
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If we know that there are other ways of answer
ing our questions than those first supplied by thi
search engingthen we are off the hook. If we ex-
pand oursearch for the South to include the

term "metaphot’, we get a completely different
spectrum of answersand there are only 200,000
results. What impoverishment! Evetthé South

as a space of desirgields 609 answerthat have

almost nothing in common with the previou:
ones. Only the combination with the fine art
yields again some hundred thousand hits. If v
specify our query by using advanced setting ¢
tions or already know how to exclude termsy fc
example, then the search results slowly con
closer to what we expected from them. Again, e

Seiten suchen, die [

alle diese Worter enthalten Der Siiden Metapher

genau dieses Wort oder diese
Wortgruppe enthalten

eines dieser Worter enthalten:

keines der folgenden Warter

enthalten Reise Geographie

Zahlen enthalten im Bereich
von

Ergebnisse eingrenzen.

Sprache: alle Sprachen

https./iwww.fachporial-paedagogik de > Literatur ~
Sueden als Metapher: Zu Nietzsches ltalien-Bild. - Fachportal ...

Publikation finden zu:Kultur; Didaktische Grundlageninformation; Literatur; Stilmittel;
Interpretation; Italien

hitps:/Miteraturkritik.de» . ¥

Raum als Metapher - Anmerkungen zum ,topographical turn ...
06.02.2008 — Ohne die metapherische Verwendung raumlicher Sachverhalte zu
disqualifizieren, ... und Wildnis mit Entgegensetzungen von Norden und Suden, ...

https://historegio europaregion info » regionales-nation-_. ~
Regionales Nation-Building - Historegio
wird die Metapher gezielt als wirtschaftliches Argument gegen einen Anschluss des

isting knowledge provides access to new
knowledge.

historischen sidlichen Tirols an das Konigreich ltalien angefihrt

https://slub.qucosa.de » api» attachment» ATT-0 ¥ POF

Search enginwe not SpiterI they jUSt work "as Der metaphorische Stiden im argentinischen Tango als ..
on J Kriger — Die a\gem\msnhe Hauptstadt Buenos Aires war ein Schmelztiegel fur

intended". If we ask precise qUESLIONS, they LS | o e

ally provide precise answers. If we do not ask precise questlons then they need addmonal terifierda
"the best" answers. These critarcan be paid rankingbut most often they are "ratings" of the answers by
other users who have asked the same or similar search quemniesther stored dataThe rating is known
to take place irthe form of a cliclon the answeline.

This behavior has consequences. No one can sift through the 47,400,000 answers mentioned at the begin-
ning, and even the 609 hits of the longing space are almost unmanageable. So dlrolastsavill be on

the first one or two pages of the search resultand thus we have a salginforcing processthe most
clickedpages will again be the most clicked, further consolidating their ranKing others are present, but
practically invisible. "On the net", users will permanently see only pages whose content corresponds to
those that were initially offerd to them. New ones will hardly be added. If, for example, the initial search
querieshave been filtered by the providesupplying him with the results of "similar" usemo can be

easily foundbasedon his previous use of the system (or, increasingly, "the net" as a whole), then the user
will hardly leave this "informatiospace" again. He simply does not see anything else. On the part of the
provider, this behavior is understandable, because he wants to deliver search results that are highly likely
to be clicked on only then he will get paid. But the resulting "echo chars' are politically explosive, for
example, because they divide society into disjunctive groups that are hardly capable of discourse, but also
impoverish the spectrum of "information” that would otherwise be provided.

The result obur considerations is quite clear: "The net" does not contain knowledgedata These can
enrich our knowledge if we have the knowledge to use them appropriately, to evaluate them, to classify
them or to discard them. Apppriate educationforms the basis for wonderful new possibilities. If it is
missing, we become manipulable objects
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Access to Databases - B —

Level from middle school
Toot ScBnag®
Materials: SQlexample

We use one of the librariesf

Snap! (SciSnap!), which among
other things offers the possibility,
to access databaseshis allows us
to compose the usual databaseé
queriesfrom the associated rela-"
tions, attributes etc. using blockand have them executed. The result in each case is. &nlitie example
shown, we get the participants of basic computer sciecmarses. Quite simple

Why is it so easyand for whom? The usenust know the SQ&yntaxand stick to it. Abovelg he must
describe the desired dateompletely unambiguously, there must be no possibility of interpretatidms is
not so easy. However, the evaluatiohsuch queriess then easy for the machinghey have been able to
do that for years

Our userescribes with his request the ddia wants to receive from the system. He usually does not know
exactly which data he will receive, but he knows their meanitg knows them, not the machin@he
machine cannot know them all becausedt cannot know whichmeaning the user gives to these data,
which informationhe will take from them. The lisif our students, for example, can mean many things:
maybe they have to be excused from the rest of the day's cldsssmuse of a field tripmaybe they check

which small courses can be cancelled, maybe they check if the books are enough for the course. One does
not know ...

SQlgueriesare easy for machinds evaluate because they provide a clear basis for decisiaking: Data

either belongs to the requested categorgr not. It gets interesting when questions are asked that do not
provide a clear basis for decisiomaking.Should such fuzzy questioas"Are boys (or girls) disadvantaged

at school?", "Do urban children (rural children, children from middies homes, members of sports clubs,
kindergarten children, children with a migratibackground, ...) have it easier (harder) at school?" "Is the
evaluationof different competencieat school fair?", "Who is the best teacRtare answered with the help

of (e.g.) SQL queriethen a reformulation and thus an interpretationust inevitably take place, which
leads to answers for which it is at least questionable whether they angwerriginal questioror just the
interpretation. There is always an answer when a query has been formulated, even if the original question
cannot be answeretlased orthe data.

33 SciSnapis a Snap!-library.
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ACCESS ttSORf-Data

Level high school

Materials: JSOMNexample
stations.json(contains the dataf bicycle rental stationsn New York
stationsshort.jsor{shortened version of the fije

JSON is a stringdata structurethat is stored as a fileSnap! can import such files (EfGR

and convert them into a nested lishs well as convert lists intt5SON format and length
export them again using thelength> of <list> block, if necessango,we load the :minsions
JSON data on our computeand import it directly into a variable created before. flatten

It is even easier if we simply drag th8ON file onto theSnap! window. In this case, fg::r;?

a variable is created with the file nanaad filled with the file contents lines

csv
In the project current and freely accessible ddteat have been saved dSON files ) json

are to be evaluated. To do this, the learners must first research 3&@N is, what structure the files have,
what data typescan be represented in them. As an example we choose the data of the bicycle rental sta-
tionsin New York, which are available in a $fations.json.3® In this case, the target of the transformation

is a structure that contains either an atomic quantiggicalvalug number string ..) or a listthat consists

of atomic quantities and/or partial listthat contain the type of the original data (list or dictionpgs the

first entry. In dictionariestwo-element lists with kefvalue pairs follow as further elements.

In our case the result of the daimport looks a bit disappointing ( stationsshort

2 1 B

We therefore take a closer look at the second element of the s |1 executionTime  2017-02-20 10:17:53 AM

ond line of the list there seems to be something hidden jL ctationeeant st B J
13 A B (o] D = = G H | J K
1 B B B B B B B B 8 8 B
2 B B B =] B B B B =] S| B
3 B B B =] B B B B B = B
4 B B B =] =] E B B =] S| B
5 H B B =] B B B B =] H B |
6 E B B = B B B B =] B B
7 B B B =] B E B B8 =] S| B
8 =) = E] =] B B B B B H B
9 B B B B B B B B =] 8 B
10 = B B = B B B B =] H B
1 E B B = B B B B B B B
12 B B B =] B B B B =] S| B
13 H B B B B B B B H H =]

item @R of (151 ) @Ra A NYCitibike tripdata

34 JavaScripObjectNotation
35 https://catalog.datagov/dataset/citibike-live-station-feed-json-d1c27
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This already looks N

18 A B

1 id 72

2 stationNameW 52 St & 11
3 availableDoc 25

4 totalDocks 39

5 latitude  40.7672721¢€
6 longitude -73.9939288
7 statusValue In Service
8 statusKey 1

9 availableBike 13

10 stAddress1 W 52 St & 11
11 stAddress2

12 city

13 postalCode

14 location

15 altitude

16 testStation ‘\_E
17 lastCommun2017-02-20 -
18 landMark

So, these are the FENG—_.:_ Zd

therefore store these elements in a new variable

From this dataa tableis now to be created that contains only the colun8tation nameStatusand Avail-
able bikes

If the dataare available in lidorm, as is the case here, then their relevant part can easily be extracted and
evaluated- but what is "relevant” in this case? Of course, this depends on what is to bendtinthe data,

what informationis sought. If we are interested in the numhbmravailable bicycleguring the week, then

the evaluationwill be different than if we want to show the distribution of bicycles over the city in a city
map. And maybe we are just looking for a free bike near the hotel.

And couldn't we have just left the whole thing to an $Rery? We would have if the dataere present in

an SQL databas8ut in thiscase they are not. So instead of giving an exact SQL description of the data we
are looking for and leaving its evaluatitmthe SQL serveme take action in this case by formulating the
exact description algorithmicallyrhe result is the same. In any case, it is up to the humanasiscribe

his or her wishes so precisely that the machieeeives a unique sequence of instructions that it needs to
compile the answer



