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The curriculum should be organized around models, not
topics, because models are basic units of coherently
structured knowledge, from which one can make direct
inferences about physical systems and comparisons with
experimental data. Cognition is basically about making

and manipulating mental models.
David Hestenes: MODELING THEORY for Math and Science
Education, Arizona State University, 2007, U.SA.
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Summary

The monograph Educational & Didactic Communication 2009 is a follow-up to earlier mo-
nographs which have presented the results of science education research in a field of didactic
and educational communication of science based on the Brockmeyer’s communicative concep-
tion of physics and science education theory.

The communicative conception of science education was described by the educational
communication of physics/science (Brockmeyer, Kotasek) and by the curricular process
(Prtcha, Zaskodny). The both conceptions were in 2008 integrated (Tarabek, Zaskodny).

Following the communicative conception of science education the model of educational da-
ta mining was developed in relation to phases and transformations of the educational commu-
nication (Brockmeyerova, Kotasek) and the curricular process (Pricha, Zaskodny).

According to communicative conception of science education and in relation to the Mode-
ling Theory of Science, Cognition and Instruction of Hestenes, the Model of Cognitive Archi-
tecture of Common and Scientific Concepts was further developed and presented at several
conferences: Excellence in Education 2009 Ulm, Germany; FISER 2009 (Frontiers in Science
Education Research), Famagusta, Cyprus, conference ESERA 2009, Istanbul, where the cor-
rections and new ideas were also integrated into this model (Tarabek).

Monografie Vzdélavaci a didakticka komunikace 2009 navazuje na piedchazejici monogra-
fie P. Tarabka a P. Zaskodného zamétené na prezentaci vysledki didaktického vyzkumu
v oblasti komunikacni koncepce oborovych didaktik zalozené na koncepci didaktické komuni-
kace fyziky J. Brockmeyerové.

Komunika¢ni koncepce oborovych didaktik zahrnuje nejen didaktickou komunikaci pfiro-
dovédnych a humanitnich pfedmétt jako posloupnost transformaci poznatkt ale také kuriku-
larni proces jako linii variantnich forem kurikula podle J. Prichy a P. Zaskodného, které jsou
propojeny kurikuldrnimi transformacemi. Obé& koncepce byly v roce 2008 integrovany.

V navaznosti na komunikaéni koncepci ptirodnich véd byl vyvinut model edukacniho data
miningu (vyhledavani a zpracovani dat pro ucely edukace a edukacniho vyzkumu) v propojeni
na faze a transformace didaktické komunikace a kurikularniho procesu.

V navaznosti na komunikaéni koncepci oborovych didaktik a teorii modelovani poznavani
profesora Hestenese byl model kognitivni architektury pojmi dopracovan a prezentovan na
nekolika konferencich: Excellence in Education 2009 Ulm, Germany; FISER 2009 (Frontiers
in Science Education Research), Famagusta, Cyprus, konference ESERA 2009, Istanbul. Dis-
kuse na téchto konferencich vedla k upfesnéni terminti a presnéjSimu zarazeni modelu v ramci
kognitivnich véd.
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Anotacia

Didakticka komunikacia vedeckych a technickych disciplin je stvisly proces odovzdavania a sprostredkovania vysled-
kov a metod vedeckého a odborného poznania do vedomia jednotlivcov, ktori sa na jeho vzniku nepodielali, pricom
vedecké a odborné poznatky prechadzaji v ramci tohto procesu viacerymi transformaciami. V modernom ponimani je
didakticka komunikacia prezentovana aj ako kurikularny proces realizovany sekvenciou variantnych foriem kurikula
(resp. faz didaktickej komunikacie) prepojenych kurikuldrnymi resp. didaktickymi transformaciami. Tento proces je
konany ré6znymi eduka¢nymi aktérmi so vzdelavacou intenciou — pedagégovia a didaktici, tvorcovia kurikula, tvorco-
via a producenti uc¢ebnic a d’alsich didaktickych prostriedkov, edukatori, Studenti. Potreby znalostnej spolo¢nosti klada
na vzdelavaci obsah transformovany v ramci didaktickej komunikacie nové poziadavky, ktoré zahrnuji okrem kIaico-
vych kompetencii aj orientaciu kurikula na poznévacie modely a doraz na konzistentné §truktiry znalosti umoziujtice
ich Siroku a flexibilnu aplikéciu v praxi, co sa v blizkej buducnosti prejavi aj v obsahu ucebnic.

KPucové slova

Didakticka komunikacia, didakticka transformacia, poznatkova transformacia, pojmovo poznatkovy systém, kurikulum,
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Abstract

The paper describes results in integration of the didactic communication of science and the curriculum process of
science and their impact on an educational content of textbooks in the framework of the communicative conception of
science education. The didactic communication of science is a continuous process of transfer of scientific and technical
knowledge and methods into minds of learners which is performed by various educational agents — teachers, educa-
tional researchers, curriculum makers, and textbook designers and it involves teaching and instruction at all levels of
the school system, the study, learning, and cognition of pupils, students and all other learners, the assessment and eval-
uation of learning outcomes, curriculum composition and design, the production of textbooks and other means of edu-
cational communication, university education and the further training of teachers, and, in addition, the feedback of
learning outcomes into a process of the didactic communication/curriculum process. The didactic communication is
characterized by a sequence of didactic phases and didactic transformations. The curriculum process is a sequence of
variant forms of curriculum mutually interconnected by curriculum transformations.

Key words

Didactic communication, didactic transformation, knowledge transformation, conceptual knowledge system, curricu-
lum, curricular process, curriculum transformations, variant form of curriculum

1. Uvod

V priebehu rokov 1982 — 2007 boli publikované §tadie formujuce a rozvijajuce komunikaénu koncep-
ciu didaktiky fyziky a nasledne d’al§ich odborovych didaktik (Fenclova, 1982; Fenclova, Bednatik, Pal-
pan, Svoboda, 1984; Fenclova-Brockmeyerova, Capek, Kotasek, 2000; Brockmeyerova, 2002; Kotasek,
2004; Tarabek, Zaskodny et al, 2002, 2003, 2004, 2005, 2007; Tarabek, Zaskodny, 2006; Brockmeyerova,
Tarabek, 2007, 2009). V ramci komunikacnej koncepcie je predmetom odborovej didaktiky didakticka
komunikacia daného vedeckého ¢i technického odboru — cely suvisly proces odovzdéavania vysledkov
a metod fyzikalneho poznania do vedomia jednotlivcov, ktori sa na vzniku poznania nepodielali.

Po roku 2000 sa v Ceskej republike postupne formovala koncepcia variabilného pojatia kurikula,
v ramci ktorej nie je kurikulum vnimané ako staticky jav, ale ako fenomén prechadzajici réznymi fazami
svojej existencie, ktoré su prepojené transformaciami (Pricha, 2002, 2006; Manak 2007). Prva teoreticka
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koncepcia kurikula ako variantného fenoménu (Priicha, 1983) bola predloZena priblizne v rovnakom case
ako komunika¢na koncepcia didaktiky fyziky (Fenclova, 1982).

Koncepcia variantného kurikula nadvézuje na americka koncepciu tedrie vzdelavania (Bobbit, 1918,
1928; Kelly, 2004; Rohlehr, 2006; Smith, 1996, 2000; Stenhouse, 1975; TIMSS — pozri Kurajova-Stopkova,
Kuraj, 2006; Westbury, 2008; Adamcikova, Tarabek, 2008c; Tarabek, 2008b). Didaktickd komunikécia
vychadza z eurdpskej koncepcie odborovych didaktik (Fenclova, 1982; Mohlenbrock, 1982; Fenclova-
Brockmeyerova, Capek, Kotasek, 2000; Jelemenska, Sander, Kattmann, 2003; Kotasek, 2004; Priicha, 2002;
Tarabek, Zaskodny, 2006).

V priebehu poslednych rokov bola komunika¢na koncepcia dopracovana do systémovej podoby a bola
do nej integrovana koncepcia variabilného pojatia kurikula (Tarabek, Zaskodny et al 2007, 2008; Adamci-
kova, Tarabek, 2007, 2008a, 2008b, 2008c, 2008d; Tarabek, 2008a, 2008b; Adamcikova, Tarabek, Zaskod-
ny, 2009) pricom st zohl'adiiované pedagogické teorie didaktickej redukcie a sprostredkovania vedeckych
poznatkov (Knecht, 2007), didaktickej transformacie (Mdhlenbrock, 1982; Skalkova, 1999) vratane onto-
a psychodidaktickej transformacie (Helus, 2007; Janik, Slavik, 2007), didaktickej rekonstrukcie (Jelemen-
ska, Sander, Kattmann, 2003) a didaktickej znalosti obsahu (Shulman, 1987; Janik, 2007).

2. Komunikac¢na koncepcia odborovych didaktik

2.1 Didakticka komunikacia

Predmetom didaktiky danej vedeckej discipliny/odboru v komunikaénej koncepcii (zahrnujtcej aj me-
todické, aplika¢né a integra¢né ponatie odborovej didaktiky) je didakticka komunikacia prislusnej vedy
alebo odboru. Didakticka komunikacia danej vedy resp. odboru je cely suvisly proces odovzdavania
a sprostredkovania vysledkov a metéd vedeckého/odborného poznania do vedomia jednotlivcov, ktori sa na
vzniku poznania nepodiel’ali. Tento proces je konany réznymi aktérmi so vzdelavacimi intenciami (pedago-
govia a didaktici, tvorcovia kurikula, tvorcovia a producenti ucebnic a dalSich didaktickych prostriedkov,
edukatori, edukanti) a zahrnuje nielen vzdelavanie a vyucbu na vsetkych urovniach Skolskej ststavy, ale aj
celozivotné vzdelavanie realizované insStitucionalne. Délezitou vlastnost'ou didaktickej komunikacie vedy je
dvojsmernost’ — kazda z jej faz ma spéatnt vézbu korigujiucu transformacny proces.

Odborova didaktika sa v procese didaktickej komunikacie zaobera vedeckym systémom danej vedecke;j
discipliny, ktory je tvoreny vedeckym pojmovo poznatkovym systémom (VPPS) zahrnujicim vedecké
pojmy a poznatky — fakty, zakony, principy, teorie, ako aj poznavacie metddy. Pojmovo poznatkovy sys-
tém danej vedy * nadobuda v priebehu didaktickej komunikécie niekolko odlidnych variantnych foriem
a podstupuje niekol’ko vyraznych transformacii — nazyvame ich poznatkové transformacie (pozri obr. 2).
Odborova didaktika musi sledovat’ celt cestu odovzdavania vedeckého/odborného poznania, priCom va-
riantnym formam pojmovo poznatkového systému danej vedeckej discipliny/odboru zodpovedaju kvalita-
tivne odlisné fazy didaktickej komunikacie F1 — F6. V sulade s poznatkovymi transformaciami pojmovo
poznatkového systému rozliSujeme aj didaktické transformacie v didaktickej komunikacii danej ve-
dy/odboru DT1 — DT6 (pozri obr. 1). Fazy a didaktické transformacie v didaktickej komunikacii tvoria eta-
py didaktickej komunikacie.

Termin didakticka transformacia sa pouziva v didaktike na vyjadrenie procesu pretvarania
a transformacie vedeckych a odbornych poznatkov na uéivo zrozumiteI'né edukantom aj edukatorom vzhl'a-
dom na ich poznatkovu a kognitivnu uroven ako aj koncepciu a ciele vzdelavania, ako to ukazuju nizsie
uvedené citacie:

e Vybér a strukturovani vzdélavaciho obsahu se neda odd¢lit od procesu pretvareni vzdélavaciho obsahu
do podoby uciva. Tato didakticka transformace védeckého nebo uméleckého poznatku do uciva pre-
zentovaného zaktim je ... jadrem profesni ¢innosti didaktika a ucitele (Trna, Janik, 2006).

e _Na poli didaktiky se miizeme setkat s nékolika modely procesu zprostiedkovani védeckych poznatkt
zakim.... V soucasnosti unas tento proces nejcastéji oznacujeme pojmem didakticka transformace.
(Knecht, 2007)*

e _Mohlenbrock (1982) definoval didaktickou transformaci jako ,pieneseni daného, z didaktického
hlediska peclivé vybraného védeckého obsahu (transformandum), do podoby zjednoduseného a pro zaky
srozumitelného vzdélavaciho obsahu (transformat), s ptihlédnutim k receptivnim a kognitivnim vlast-
nostem zaka i vzdé€lavacim ciliim vztazenych k tomuto vzdélavacimu obsahu* (Knecht, 2007)*.
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e . Obsah, jemuz se vyucuje, nelze chapat jako zjednodusené, redukované, degradované poznani, ale je
tfeba jej chapat jako rekonstruované, specifické poznani. Pfedpoklada se, ze pojeti vyuCovaciho predme-
tu 1 pfi nezbytné didaktické transformaci bude v principu odpovidat soudobému pojeti dané vychozi
discipliny (Skalkova 2006; Knecht, 2007).

Helus (2007) rozliSuje ontodidakticku transformaciu spolocenskej sktisenosti do vzdelavacich obsahov

a psychodidakticka transformaciu vzdelavacieho obsahu do uc¢iva vzhl'adom na dosiahnutti uroven kogni-

tivneho a poznatkového vyvoja edukantov. Ontodidakticka transformacia zodpoveda konceptualnej didak-

tickej/kurikularnej transformacii DT1/KT1 a kurikularnej transformacii KT2 a vedie na didakticka formu
znalostného resp. vzdelavacieho obsahu — v terminologii tejto prace (obr. 3). Psychodidakticka transforma-
cia zodpoveda projektovej kurikularnej transformacii KT3 a realiza¢nej etape kurikularneho procesu — reali-
zacnej transformacii KT4 (obr. 3) a vedie na ucivo prezentované edukantom vo vyucovani.

Termin didakticka transformacia pouzivany v tejto praci zodpoveda zauzivanému vyznamu v pedago-
gike a didaktike, je vSak Specifikovany konkrétnejsie, a to tak, Ze oznacuje jednotlivé transformacné etapy
kurikularneho procesu resp. didaktickej komunikacie.

2.2 Kurikularny proces

Didaktickd komunikécia danej vedy/odboru je charakterizovana aj kurikularnym procesom. Predme-
tom odborovej didaktiky v ramci kurikularneho pojatia didaktickej komunikacie je kurikuldrny proces
danej vedy/odboru — cely komplexny proces odovzdavania a sprostredkovania vysledkov a metoéd vedeckeé-
ho/odborného poznania do vedomia jednotlivcov, ktori sa na vzniku poznania nepodiel’ali. Tento proces je
realizovany prostrednictvom transformacii variantnych foriem kurikula — faz (rovin) kurikularneho
procesu. Transformacny proces je obojsmerny, pretoze jednotlivé jeho fazy su korigované spitnou vézbou.
Odborova didaktika sa v ramci kurikularneho procesu zaobera vedeckym resp. odbornym pojmovo poznat-
kovym systémom danej vednej ¢i odbornej discipliny, ktory zahrnuje vedecké/odborné pojmy a poznatky —
fakty, zakony, principy, tedrie, ako aj poznavacie metody *. Pojmovo poznatkovy systém danej vedy/odboru
nadobuda v priebehu kurikularneho procesu odlisné formy, ktoré nazyvame variantné formy znalostného
obsahu danej vedy/odboru (variant forms of content knowledge). Tieto formy st prepojené poznatkovymi
transformaciami znalostného obsahu (pozri obr. 3).

Odborova didaktika musi sledovat’ celi cestu odovzdavania vedeckého poznania, pricom formam poj-
movo poznatkového systému danej vednej discipliny/odboru — variantnym formam znalostného obsahu —
zodpovedaju kvalitativne odlisné fazy kurikularneho procesu, ktoré si nazyvané aj variantné formy ku-
rikula (Pricha 2002, 2006; Manak 2007; Zaskodny 2007a, 2007b, 2008, 2009; Adamcikova, Tarabek, 2007;
Tarabek, 2008a, 2008b). Variantné formy znalostného obsahu tvoria obsahovy komponent kurikula. Va-
riantné formy kurikula si okrem obsahového komponentu tvorené aj d’alSimi komponentmi kurikula — in-
tenciondlnym (zamery, koncepcia, ciele vzdelavania), metodickym (metodika vyucby), pedagogickym
a didaktickym (didakticka znalost’ obsahu u edukatorov, metodikov, tvorcov kurikula a u¢ebnic), kognitiv-
nym (kognitivna uroven edukantov, adaptaéné metddy) a organizacnym (organizacia vyucby, formy vzdela-
vania, formy a typy $kol, financné a pravne prostredie).

Kurikularny proces (KP) je tvoreny sekvenciou variantnych foriem kurikula a prebiechaju v nom dva
rozpoznateI'né transformacné procesy:

1. Prvym transformacnym procesom je sekvencia variantnych foriem znalostného obsahu danej ve-
dy/odboru, ktoré su prepojené poznatkovymi transformaciami PT1 — PT6 (pozri obr. 3). Variantné
formy znalostného obsahu zodpovedajii variantnym formam pojmovo poznatkovych systémov > danej
vedy/odboru (obr. 2).

2. Druhym transformacnym procesom je sekvencia variantnych foriem kurikula FO — F6 (resp. faz kuri-
kularneho procesu), ktoré st prepojené kurikularnymi transformaciami KT1 — KT6 (resp. didaktic-
kymi transformaciami DT1 — DT6, pozri obr. 1 a 3).

Fazy didaktickej komunikacie zodpovedaji fazam kurikularneho procesu a didaktické transformacie zod-
povedaju kurikularnym transformaciam.

Detailny popis faz didaktickej komunikacie/variantnych foriem kurikula a didaktickych/kurikularnych trans-
formacii je napr. v pracach Tarabka (2008a) a Zaskodného (2009).
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2.3 Komponenty variantnych foriem kurikula

Variantné formy kurikula — fazy kurikularneho procesu — st okrem variantnej formy znalostného obsahu

tvorené aj d’al$imi komponentmi. Tieto komponenty pdsobia ako aktivne prvky aj v priebehu kurikularnych
transformacii. Celkove mozno rozlisit’ nasledovné komponenty:

* Intencionalny — filozofia, koncepcia, zdmery a cicle vzdelavania;

*  Obsahovy — variantné formy pojmovo poznatkovych systémov — variantné formy znalostného ob-
sahu (content knowledge) danej vedy/odboru resp. vzdelavacieho obsahu dané¢ho predmetu *;

*  Procesualny/metodicky — metddy a formy vzdelavania, vyucovacie metody;

» Kognitivny — poznatky kognitivnej psychologie a kognitivnych vied potrebné pre vytvaranie kuri-
kula a pre edukacny proces, informacie a data o kognitivnej trovni edukantov, metoédy a postupy
adaptacie vedeckych resp. odbornych pojmovo poznatkovych systémov na kognitivnu a poznatkova
uroven edukantov (cognitive content knowledge);

* Pedagogicky/didakticky — pedagogické a didaktické znalosti aktérov edukacného procesu, t.j. edu-
katorov, tvorcov kurikula, autorov a tvorcov ucebnic a didaktickych prostriedkov (pedagogical content
knowledge ¥ — Shulman, 1987);

* Evaluaény — nastroje, postupy a metody zistovania a hodnotenia vedomosti, znalosti, postojov
a kompetencii edukantov, nastroje zist'ujuce efektivnost’ projektového kurikula;

* Organiza¢ny — organizacia vyucby, formy vzdelavania, formy a typy $kol, ekonomické, administra-
tivne a pravne prostredie, atd’.

3)

4)

5)

Pojmovo poznatkové systémy (PPS) st tvorené systémom pojmov a poznatkov, ako aj vdzieb medzi nimi, ktoré vytvaraju
Struktaru PPS. RozliSujeme externé a interné PPS.

Vedecké/odborné externé pojmovo poznatkové systémy (VPPS) st vysledkom poznavacieho procesu spolo¢enstva vedcov
a odbornikov v danej vedeckej/odbornej discipline. Su tvorené systémom vedeckych pojmov, vedeckych faktov, zakonov, prin-
cipov a teorii, ich aplikacii a interpretacii, d’alej systémom operaénych/proceduralnych poznatkov — poznavacich, modelovacich,
aplika¢nych a interpretacnych metod a postupov, ktoré dana vedecka/odborna disciplina pouziva. Stcastou vedeckych pojmovo
poznatkovych systémov je vedecky obraz sveta (z pohl'adu prislusnej vedeckej discipliny), ktory je systémom obecnych pred-
stav o realite konzistentne spojeny s vedeckymi poznatkami a formulovany obvykle v prirodzenom jazyku rozsirenom o vedec-
ké pojmy.

Interny (mentilny) pojmovo poznatkovy systém (IPPS) je vysledkom individualneho poznavacieho procesu. Je to systém
pojmov a poznatkov, ktoré si poznavaci subjekt vytvéra resp. ziskava v procese vychovy, vzdelavania, pozorovanim, prostred-
nictvom empirickej skusenosti, ako aj cielavedomym experimentovanim a vlastnym myslenim. Pod poznatky zarad'ujeme aj
teoretické i praktické znalosti a to nielen deklarativne ale aj operacné/proceduralne.

U faz F3 — F5 mozno hovorit’ nielen o variantnej forme znalostného obsahu danej vedy/odboru ale aj o variantnej forme
vzdelavacieho obsahu daného predmetu, pricom vyznam oboch terminov je rovnaky, odlisny maju iba zmysel, pretoze sa
vzt'ahuju k inym poznatkovym oblastiam. Variantna forma znalostného obsahu sa vztahuje k pojmovo poznatkovym systémom
vied, technickych disciplin, jazykov. Variantna forma vzdelavacieho obsahu sa vztahuje k danému vyucovaciemu predmetu,
ktory moze napr. integrovat’ i poznatky viacerych disciplin.

Termin ,,pedagogical content knowledge (PCK)“ dobre vystihuje citacia ,,/n Shulman’s view, pedagogical content knowledge is
a form of practical knowledge that is used by teachers to guide their actions in highly contextualized classroom settings. In
Shulman’s view, this form of practical knowledge entails, among other things: (a) knowledge of how to structure and represent
academic content for direct teaching to students; (b) knowledge of the common conceptions, misconceptions, and difficulties
that students encounter when learning particular content; and (c) knowledge of the specific teaching strategies that can be used
to address students’ learning needs in particular classroom circumstances (Rowan et al, 2001)”.

Termin PCK — ,,didaktickéd znalost’ obsahu* — vyjadruje didaktické, pedagogické a odborné znalosti vSetkych aktérov kurikular-
neho procesu rovnako praktické ako aj teoretické — o autoroch u¢ebnic ako nositeloch PCK hovori aj Janik a Knecht (2008).
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Fazy didaktickej komunikacie vedy

Vychodiskova fiza FO — Vedecky systém
daného vedeckého odboru (VS)

T om

Faza F1 — Konceptualny model (KM) je
vyber prvkov komunikativneho VPPS a ich
usporiadania z hl'adiska vstupnej koncepcie

vzdelavania.
U DT2

Faza F2 — Didakticky systém (DS) dangj
vedy je tvoreny didaktickym pojmovo poznat-
kovym systémom (ktory obsahuje i didaktic-
ké modely poznavacich metod), didaktickou
koncepciou zamerov a ciel'ov edukacie ako aj
informaciami o kognitivnej Grovni edukantov.

U DT3

Faza F3 — Edukaény projekt (EP) danej
vedy je tvoreny ucivom, sustavou cielov
vzdeldvania, doporu¢enymi metodickymi
postupmi a didaktickymi prostriedkami, in-
formaciami o vstupnych poznatkoch edukan-
tov a kvalifikacii edukatorov, so zretelom na
stav edukacnej ststavy.

J\/L DT4 & DTS

Faza F5 — Vystupy edukaéného procesu

a ich hodnotenie — znalosti, sposobilosti

a kompetencie edukantov na konci edukac-
ného procesu alebo jeho etapy a ich hodnote-
nie na zéklade vzdelavacich (vedomostnych
a znalostnych) Standardov.

Faza F6 — aplikovate'né vystupy edukac-
ného procesu st vedomosti, znalosti

a kompetencie edukantov aplikovatel'né v pra-
xi. Ich hodnotenie je zalozené na tispechu
absolventov v ich kariére a osobnom Zivote.

I+

Faza F7 — efekty edukacie vznikaju vyuziva-
nim vysledkov edukaéného procesu v profe-
sionalnej praxi a v osobnom zivote ¢loveka.

Didaktické transformacie
DT1-DTé6

Transformacia DT1 — komunika-
tivna transformacia vytvara komu-
nikativny VPPS; d’alej konceptudlna
transformacia vyberie a usporiada
prvky komunikativneho VPPS

z hl'adiska vstupnej koncepcie, ¢im
vytvara konceptualny model VS.

Transformacia DT2 — obsahova
didakticka transformacia vytvara
didakticky pojmovo poznatkovy sys-
tém; d’alej nasleduje didakticka ana-
lyza vzdelavacich zamerov a ciel'ov.
Didakticka syntéza vsetkych kompo-
nentov vytvara didakticky systém.

Transformacia DT3 vytvara edukac-
ny projekt. U¢ivo je konkretizované
vo vzdelavacich programoch, pla-
noch, osnovach, d’alej v ucebniciach
a d’alsich didaktickych prostriedkoch.

Transformacia DT4 — edukaény
proces — priprava edukatorov na
vyucovanie — vysledkom je operacné
kurikulum — u¢ivo predlozené edu-
kantom.

Transformacia DTS5 — edukaény
proces — vyucba a ucenie edukantov;
hodnotenie ich znalosti, sposobilosti,
postojov a kompetencii.

Transformacia DT6 — aplika¢na
DTé6 transformacia v priebehu prakticke;j

¢innosti dotvara a rozvija znalosti
ziskané u¢enim a transformuje ich na
znalosti aplikovatel'né v praxi.

Vstupné
faktory

Vstupna kon-
cepcia vzdela-
vania

Zamery a ciele
edukacie
Kognitivna
aroven edukan-
tov

Kognitivne

a didaktické
znalosti tvor-
cov kurikula

Sustava ciel'ov
edukacie

Vstupné znalosti
edukantov

| Metodika

Didaktické
znalosti

tvorcov kurikula

Stav edukacne;j
sustavy

Vstupné zna-
losti edukantov

Metodika

Kompetencie,
kvalifikacie

a didaktické
znalosti eduka-
torov

Stav edukacne;j
sustavy

Transformacia T7 — vyuzitie vy-
stupov edukacie mimo edukacnej
sféry v osobnom zivote ¢loveka

a jeho profesionalnej praxi

Obr. 1: Etapy didaktickej komunikacie vedy
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Fazy didaktickej
komunikacie vedy

Formy pojmovo poznatkovych
systémov

Vychodiskova faza
F0 — Vedecky sys-
tém (VS)

Vedecky pojmovo poznatkovy
systém danej vedy/odboru

HDTI

A

(VPPS)
ﬂ PT1

Poznatkové transformacie
PT1-PTé6

—

Faza F1 — Konceptu-
alny model vedeckého
systému daného odboru

DT2

Komunikativny VPPS — model VPPS
zrozumitel'ny pre tvorcov didaktického
systému, edukac¢ného projektu a ucebnic
Konceptualny model VPPS — vyber a us-
poriadanie komunikativneho VPPS z hla-
diska vychodiskovej koncepcie vzdelavania

Komunikativna transformacia
vytvara komunikativny vedecky
pojmovo poznatkovy systém.
Konceptualna transformacia
vyberie a usporiada prvky ko-
munikativneho VPPS

z hl'adiska vychodiskovej kon-
cepcie vzdeldvania.

ﬂ PT2

Faza F2 — Didakticky
systém danej vedeckej
discipliny/odboru

DT3

Didakticky pojmovo poznatkovy sys-
tém danej vedy/odboru (obsahujuci aj
didaktické modely poznavacich metdd) je
reprezentovany obsahom vyucby, ktory
reSpektuje Groven poznania a myslenia
edukantov z hl'adiska cielov edukacie a
je podkladom pre tvorbu uciva a uéebnic.

Obsahova transformacia je
zamerana na vytvorenie obsahu
vyucby prispdsobeného kogni-
tivnej trovni cielovej skupiny
edukantov z hl'adiska zamerov
a cielov edukacie.

ﬂ PT3

Faza F3 — Edukaény
projekt (EP) danej
vedeckej discipliny/
odboru

DT4 & DTS

Ucivo (projektovany pojmovo poznatko-
vy systém — formalne kurikulum) — pre
cielovu skupinu edukantov. U¢ivo je
konkretizované vo vzdelavacich progra-
moch, osnovach, u¢ebnych planoch a
ucebniciach.

Kurikularna transformacia
vytvara z obsahu vyucby kon-
krétne ucivo (formalne kuriku-
lum) pre ciel'ova skupinu edu-
kantov.

Faza F5 — Vystupy
edukacéného procesu

ﬂ PT4 & PTS

DT6

Interné pojmovo poznatkové systémy
(IPPS) — poznatky, vedomosti a znalosti
edukantov z danej vedy resp. odboru po
ukonceni edukacie v ramci vSeobecne

vzdelavacej sustavy

Transformacia uciva na pojmovo
poznatkovy systém edukatora

v ramci jeho pripravy na vyuco-
vanie (PT4)

Vyucovanie, u¢enie a poznavanie
edukantov v ramci edukac¢ného
procesu (PTS)

PT6

Faza F6 — aplikova-
tel’'né vystupy edu-
ka¢ného procesu

Aplikovatel’né interné pojmovo po-
znatkové systémy — vedomosti a znalos-
ti edukantov aplikovateI'né v praxi

Aplikaéna transformacia
Vedomosti ziskané v procese
vSeobecného vzdelavania st

v priebehu praxe a odborného
vzdelavania d’alej formované

a vytvara sa pojmovo poznatko-
vy systém vedomosti a znalosti
aplikovatel'nych v praxi.

Obr. 2: Formy pojmovo poznatkovych systémov a ich poznatkové transformacie
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Variantné formy
znalostného obsahu (ZO)
danej vedy/odboru

Fazy kurikularneho procesu
Variantné formy kurikula

Vychodiskova faza FO — vedecky systém daného odboru

BMYLINY drueIgA)AA Judnisoq

ﬂ PT1

u KT1

Konceptualna forma
znalostného obsahu

konceptudlny model

Faza F1: konceptualne klﬁ

Kurikularne transformacie

Komunikaéna a konceptualna
transformacia vytvara kon-
ceptualne kurikulum.

ﬂ PT2

u KT2

Didaktické forma
znalostného obsahu

didakticky systém

ﬂ PT3

Faza F2: zamysl'ané kurikulﬁ

Kurikularna transformacia
KT2 vytvara zamyslané
kurikulum.

Projektova forma
znalostného obsahu ¥
—ucivo

ﬂm %

Projektova transformacia vy-
tvara projektové kurikulum.

Faza F3: projektové kurikulum —
vzdelavaci projekt — vzdelavaci
program, osnovy, ucivo, ucebnice

ANpH

n

4

s3%0.ad Aule

ﬂ PT4

Realiza¢né forma
znalostného obsahu ¥
—uéivo prezentované
edukantom

ﬂ KT4
Faza F4 — realizované kurikulum ako

Realiza¢na transformacia —
priprava ucitelov na vyuco-
vanie vytvara realizované
kurikulum.

vysledok pripravy edukatora na vyu-
¢ovanie = prezentované ucivo +
metddy, didaktické prostriedky, ...

ﬂ PTS

Implementovana for-
ma ZO ¥ — znalosti
edukantov

ede)d vweydy

ﬂ PTo6

Rezultatova forma
Z0 — aplikovatel'né
vystupy edukacie

u KT5

Féza F5 — implementované kuriku-
lum: znalosti edukantov (vystupy

Implementacna transformacia
— vyucovanie a ucenie edu-
kantov vytvaraju ich interné
PPS " ako stgast’ implemento-
vaného kurikula.

edukacie) + ich hodnotenie

=

Faza F6 — dosiahnuté kurikulum:
znalosti edukantov aplikovatel'né
v praxi + ich hodnotenie

Aplikacna transformacia —
formovanie znalosti ziskanych
vo vyucovacom procese Vy-
tvara v priebehu praxe pojmo-
vo poznatkovy systém znalosti
aplikovatelnych v praxi.

uT7§

Faza F7 — efekty edukacie — vznikaji vyuZzivanim vystupov
edukacného procesu v profesionalnej praxi a v osobnom zivote
¢loveka (,,nekurikularny* ¢len kurikularneho procesu).

,,Efektova‘ transformacia T7
— vyuzitie vystupov edukécie
v osobnom zivote ¢loveka
a jeho profesionalnej praxi

PT1 — PT6 = poznatkové transformdacie znalostného obsahu danej vedy/odboru

KT1 — KT6 = kurikularne transformacie, T7 je ,,nekurikularna® transformacia

Obr. 3: Kurikularny proces (KP)
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spolo¢nost’

veda a tech-

noldgie sféra

1
1
| | science education
1
1
1
1

| e e
edukac¢na '

odboru

F1 — konceptualne kuriku-
lum — konceptualny model
a komunikativny vedecky/
odborny pojmovo poznat-
kovy systém danej vedy/

DT1

komponenty edukaénej sféry — Skolsky systém,
edukatori, didaktické prostriedky, atd’.

pedagogika, psychologia,

kognitivne vedy, atd’.

vedy/odboru

F2 — zamyslané kurikulum
— didakticky model dane;j

DT3

—

F3 — projektové kuriku-
lum — vzdelavaci pro-
jekt

4

FO — vedecky/odborny sys-
tém pojmov a poznatkov

v spolo¢nosti

F7 — efekty vzdelavania

ekonomika spolo¢nosti

1

1

1

|

1

' finan¢né

| a materialne

i zdroje finanéné
1 tOky

1

A
14

didakticka komunikacia Y

& &
< <

Vv praxi

F6 — dosiahnuté kuriku-
lum —vystupy edukaéné-
ho procesu aplikovatel'né

DT6

spitné A &

viizby DT4&DTS
edukacny
proces

|

F5 — implementované
kurikulum — vystupy

&ltechnologie

edukacéného procesu,
ich zist'ovanie a hod-
notenie

efekty vzdelavania v spolocnosti

kritéria
efektivnosti

informaéné;rtokv

priemysel a sluzby; vyvoj vedy a technologii ...

Obr. 4: Didakticka komunikacia odbornych a vedeckych poznatkov ako kurikularny

proces v ramci komunikac¢nej koncepcie odborovych didaktik — spéitné vizby,

vztahy k vede a ekonomike

Siroké sipky |:> reprezentuju transformacné procesy v didaktickej komunikacii vedy (DT1 — DT6 su di-
daktické transformacie). Stredne tenké Sipky ——» reprezentuju vplyvy pedagogiky, psychologie
a kognitivnych vied, d’alej spatné vézby z faz F4, F5 k fazam F2, F3, ako aj vplyv kritérii efektivnosti formova-
nych vo faze F2 na zaklade informacii o efektoch vzdelavania v spolo¢nosti. Tenké Sipky —— oznacuju

informacné toky a hrubé Sipky === materialne a financné toky.
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4. UCebnice v komunika¢nej koncepcii odborovych didaktik

Reformy edukaéného systému si vzhl'adom na jeho zlozitost’ vyzaduji komplexny analyticko-synteticky
systémovy pristup, ktory analyzuje vSetky zlozky systému, ich funkcie, vzajomné vézby a pdsobenia, jeho
organizaciu a mozny vyvoj, vytvaraji aoveruju sa modely, atd. Vyznamné reformné aktivity v USA
a Europe (Dekkers, 2008; Adams, Paulson, Wieman, 2008; CWSEI — Wieman, 2007, 2008; STEM — Heste-
nes, 2009; Linder, 2009; McDermott, 2009) su vedené v znameni takéhoto systémového pristupu, ktory si
vyzaduje mnohoro¢nll pracu, kym moéze byt reforma spustend. To vSak nevylucuje moznost’ kontinualne;
reformy, ktord mdze byt spustena skor — pod podmienkou, ze ma zabudované korekéné spitné vizby.

Komunikacna koncepcia odborovych didaktik sa ako teéria didaktickej komunikacie a koncepcia va-
riantnych foriem kurikula javi ako vhodny Strukturalny ramec pre komplexné ponatie $kolskych reforiem.
Hlavnym doévodom je skutoCnost, Ze tato teoretickd koncepcia postihuje systémovym spdsobom vsetky
stranky Skolského vzdelavacieho procesu v celej jeho zloZitosti pomerne jednoduchou a zrozumitel'nou pro-
cesualnou liniou vytvarajicou didakticky most medzi vedeckymi a odbornymi poznatkami a ich mental-
nymi reprezentaciami v mysli prijemcov vzdelavania (obr. 1 az 3), pricom poukazuje na podstatné a nutné
prvky, ktoré by nemali byt z hl'adiska potrieb znalostnej spolo¢nosti pri kurikularnych reforméach, vyvoji
kurikula a naslednej tvorbe novych u¢ebnic opomenuté (obr. 4). Ked’Zze vzhl'adom na rozsah prispevku ne-
mozno analyzovat vSetky aspekty obsahu a tvorby ucebnic, ststredime sa len na zmenu role a funkcie uceb-
nic, ktora vyplyva z koncepcie didaktickej komunikacie.

V stcasnosti je ucebnica relativne malo vyznamnym didaktickym prostriedkom (z hl'adiska ziaka), pre-
toZe je zamerana iba na pouzivanie v ramci vyucovacieho procesu, t.j. pocas didaktickej transformacie DTS5.
Dolezitejsia je pre edukatora, pretoze s nou pracuje pocas transformacie DT4 pri priprave na vyucovanie
a do znac¢nej miery urcuje aj obsah vyucovania (Janik, 2007; Manak, 2008). Ak sa pozrieme na liniu trans-
formacii DTS5, DT6 a T7, vidime, Ze znalosti, ktoré edukant ziska a osvoji si pocas DTS5, by mali prejst” apli-
kacnou transformaciou DT6 a mali by byt vyuzivané aj pocas ,.efektovej* transformacie T7. Tomu by mala
zodpovedat’ uebnica — mala by byt vyuzivana aj pocas DT6 a T7. Ucebnica je vSak zvycajne pouzivana iba
v ramci DTS — teda pocas vyucovacieho procesu. UCebnice nie st v ramci si¢asnych koncepcii vzdelavania
koncipované tak, aby podporovali DT6 a uz vobec nie T7. Ako by mali moderné ucebnice vyzerat, je tlo-
hou edukac¢ného vyskumu a vyvoja, mdzeme vsak poukazat' aspon na niektoré ich nové znaky urcujlice
obsah a funkciu:

1. Mali by edukantovi zostavat’ aj po ukonceni DTS.

2. Mali by byt spracované strukturalnym spésobom, ktory prezentuje poznatky ako sémantické siete, co
najlepsie vyhovuje pre ich uchovanie v paméti. Potom sa k nim mo6ze edukant vracat’ podl'a potreby.

3. Ich obsah by mal byt redukovany na podstatné — kI'i¢ové pojmy, okolo ktorych buda zoskupené po-
znatky — deklarativne aj proceduralne.

4. Ucebnice jednotlivych predmetov by mali byt navzajom prepojené.

Ich obsah by mal byt’ doplneny o kI'i¢ové poznavacie modely (Hestenes, 2009, Wieman, 2007).

hd

Niektoré nové ucebnice na svetovom trhu zacinaji vykazovat’ vyssie uvedené znaky. Podmienkou vy-
tvarania takychto modernych uéebnic zodpovedajicich potrebam edukantov v znalostnej spolo¢nosti je vSak
existencia vol'ného trhu, ktory je samozrejmost'ou vo vacsine vyspelych krajin Eurépy a v USA. Ak sloven-
ska reforma a riadenie vzdeldvania nebude akceptovat’ tito podmienku, ucebnice zostanu zastarané a z hl'a-
diska znalostnej spolo¢nosti nefunkcné.
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Abstract

Physics/science education in the communicative conception is defined as the continuous transfer of the
knowledge and methods of physics into the minds of individuals who have not participated in creating them.
This process, called the educational communication of physics/science, is performed by various educational
agents — teachers, curriculum makers, textbook designers, university teachers and does not mean only a
simple transfer of information, but it also involves teaching and instruction at all levels of the school system,
the study, learning, and cognition of pupils, students and all other learners, the assessment and evaluation of
learning outcomes, curriculum composition and design, the production of textbooks and other means of
educational communication and, in addition, university education and the further training of teachers. The
educational communication is carried out by the curriculum process of physics/science, which is a sequence
of variant forms of curriculum mutually interconnected by curriculum transformations. The variant forms of
curriculum are as follows: conceptual curriculum, intended curriculum, project (written) curriculum,
operational curriculum, implemented curriculum, and attained curriculum.

Key words
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1. Introduction

During the last three decades, studies forming and then developing the communicative
conception in physics and science education were published [3, 4, 8, 12, and 13]. The four
historical conceptions of physics education were distinguished: the methodical, application,
integration, and communicative. Physics/ science education in the communicative conception was
defined as the continuous transfer of the knowledge and methods of science into the minds of
individuals who have not participated in creating them. This process, called the educational
communication of physics/science, is performed by various educational agents (teachers,
university teachers, educational scientists, curriculum makers, and textbook designers) and does
not mean only a simple transfer of information, but it also involves teaching and instruction at all
levels of the school system, the study, learning, and cognition of pupils, students and all other
learners, the assessment and evaluation of learning outcomes, curriculum composition and design,
the production of textbooks and other means of educational communication and, in addition,
university education and the further training of teachers. In the educational communication of
physics/science several phases of this process are distinguished and also the term ‘didactic
transformation’ as transformation from a preceding phase to next one is used in the European
educational theory [5, 6, and 10].

2. Educational Communication of Physics

The theory of physics education concerning the process of educational communication deals
with the conceptual knowledge system of physics. This conceptual knowledge system (CKS)
takes several variant forms during the course of educational communication and it passes through
several knowledge transformations. Science education has to follow the complete path of
transformations and forms of scientific knowledge, and, in the process, the variant forms of the
conceptual knowledge system of science correspond to qualitatively distinct phases of educational
communication. In correspondence with knowledge transformations of CKS of science, we can
also distinguish transformations in the educational communication of science. Phases PO — P6
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of the educational communication of science are connected through didactic' transformations
DT1 — DT6. Phases PO — P6 and transformations DT1 — DT6 constitute six stages of educational
communication. Thus, in the educational communication of science, a transformation process
can be observed that is characterized by the sequence of the didactic transformations DT1 — DT6
that go from phase PO up to phase P6 (the arrows mean transformation process). Starting phase PO
is the scientific conceptual knowledge system of physics. It is also called the scientific system of
physics.

DT1 = scientific system — conceptual model (P1),

DT2 = conceptual model — educative model (P2),

DT3 = educative model — educational project (P3),

DT4 = educational project — realized curriculum (P4),

DTS5 = realized curriculum — outcomes of education (P5),

DT6 = outcomes of education (P5) — applicable outcomes of education (P6).

3. Curriculum Process in Physics/science Education

In 2002 — 2008, studies developing the conception of variant forms of curriculum were
published [9, 11, 15, 16]. In the framework of this conception, the curriculum is not understand as a
static phenomenon, but passes through various forms — conceptual, intended, project, operational,
implemented, and attained that are connected by curriculum transformations. This conception
follows up to the distinguishing of the various aspects of curriculum in TIMSS curriculum model —
intended, implemented, and achieved/attained curriculum, the levels of curriculum described by [2]
— intended ideal, intended formal/written, implemented perceived, implemented operational,
attained experiential, attained learned, types of curriculum — planned/official, and actual/ received
[7]. In this conception, the curriculum process is a sequence of variant forms of curriculum
mutually interconnected by several curriculum transformations. The first three transformations
correspond to the curriculum development and design. The fourth and fifth transformations take
place during the education. The sixth transformation takes place in the subsequent practice. In 2008
— 2009, both of the conceptions (educational communication and curriculum process) were
integrated in the communicative conception of science education [1, 15, and 16].

The communicative conception of physics/ science education means the continuous transfer
of the knowledge and methods of science into the minds of individuals who have not participated in
creating them. This process is called the educational communication of physics/science. The
theory of physics/science education concerning the process of educational communication deals
with the scientific conceptual knowledge system of physics/science. This conceptual knowledge
system (CKS) takes several variant forms during the course of the educational communication of
science and it passes through several knowledge transformations. Physics/science education has
to follow a complete path of transformations and forms of scientific knowledge, and, in the process,
the variant forms of the conceptual knowledge system of physics correspond to qualitatively
distinct phases of curriculum process. The curriculum process in physics/science education as the
complete continuous transfer of scientific knowledge and methods into the minds of learners is
realized by means of the sequence of variant forms of curriculum PO — P6 (as phases of the
curriculum process) that are mutually interconnected through curriculum transformations CT1 —
CT6. The first and only “non-curricular” member (P0) of this sequence is the scientific system of
physics. Two transformation lines move through the curriculum process: the first of these lines is
the sequence of the phases of curriculum process PO — P6 (variant forms of curriculum) that are
interconnected through curriculum transformations CT1 — CT6. The second of these lines is the
sequence of variant forms of conceptual knowledge systems (CKS) that are interconnected
through knowledge transformations KT1 — KT6. The CKSs are also called the content
knowledge (CK) of physics in phases 2 — 5. The variant forms of curriculum are as follows (see
Fig.1): scientific system of physics, conceptual curriculum, intended curriculum, project (written,
formal) curriculum, operational curriculum, implemented curriculum, and attained curriculum. The
curriculum transformations are as follows:

" In the American curriculum theory, the term ‘educational transformation’ is used.
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CT1 = scientific system — conceptual curriculum (communicative & conceptual transformation),

CT2 = conceptual curriculum — intended curriculum (intention transformation),

CT3 = intended curriculum — project curriculum (project transformation),

CT4 = project curriculum — operational curriculum (operational transformation = teachers’
preparation),

CT5 = operational curriculum — implemented curriculum (implementing transformation),

CT6 = implemented curriculum — attained curriculum (attaining transformation).

The curriculum in the communicative conception of physics/science education is defined as an
educational construct, which determines the projecting, planning, and preparation of an instruction
process and the creation of educational means (textbooks, educational software, teachers’ books,
etc) and also educational outcomes from the light of aims, objects, and goals of the education.

The variant forms of curriculum consist of multiple components:

e the conceptual component comprises the aims, conception, objectives, and goals of
education;

e the content knowledge component comprises the variant forms of conceptual knowledge systems
of science that are also called the content knowledge of physics/science in the phases 2 — 5,

e the methodical component comprises the methods and forms of teaching and instruction;

e the cognitive component comprises knowledge of cognitive psychology and science used in
the curriculum process and also information about the cognitive level of the learners’ concepts
and knowledge;

e the pedagogical component comprises the pedagogical content knowledge of teachers,
curriculum makers, textbook creators and designers, and also the pedagogical knowledge
concerning the teaching, instruction, learning;

e the organizational component comprises an external organization of education (kinds
of schools, organizational forms of education, etc.).

4. Conclusion

The communicative conception of physics/science education was first described by the didactic/
educational communication of physics and science and subsequently by the curriculum process.
Thereafter, we can understand the physics/science education in the light of communicative conception
as the complete continuous transfer of scientific knowledge and methods into the minds of individuals
who have not participated in creating them. This process is called the educational communication of
physics/science and it is a two-way communication between physics/science, curriculum makers,
teachers and learners involving all components of the curriculum research, development and
construction, components of the optimal instruction process (motivation, transfer of information,
teaching activities, constant analysis of learner’s feedback, assessment, the evaluation of the learner’s
performance, etc.), and the application of a gained knowledge. This transfer is also called the curriculum
process. The curriculum process is realized by way sequencing of the variant forms of curriculum that
are mutually interconnected through six curriculum transformations. The first three transformations
correspond to the curriculum development and design. The fourth and fifth transformations take place
during the education. The sixth transformation takes place in the subsequent practice. In the curriculum
theory, this theoretical conception covers many important aspects of the school educational process in
its complexity by means of a relatively simple and comprehensible process chain.
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Figure 1: Curriculum process in science education and its phases — variant forms of curriculum
and corresponding variant forms of CKS
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Abstract

The paper presents theory of the cognitive architecture of concepts corrected after comments at the
conferences FISER 2009, Excellence in Education 2009, and ESERA 2009. The triangular model of the
cognitive architecture of concepts is a conceptual meta-model which shows a specific structure of common
and scientific concepts and their semantic frames as components of conceptual models. The cognitive
architecture of concept consists of the concept core, concept periphery, the semantic frame as the meaning
and the sense of the concept, and the relations among all components of this structure. The model of the
cognitive architecture of scientific and common concepts built upon Vygotsky’s concept theory, Fillmore's
semantic frame, semantic triangle, on widespread ideas of the structuring of conceptual systems, and the
Hestenes Modelling Theory is presented. The method of semantic mapping of concepts flowing from the
model is designed.

Key words
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1. Introduction

How to teach and learn the scientific concepts and knowledge effectively is an important
problem in the science education research [7, 16]. According to Carl Wieman [19], recipient of the
Nobel Prize in Physicsin 2001, “novices see the content of physics instruction as isolated pieces of
information... — disconnected from the world around them. Experts — i.e., physicists — see physics
as a coherent structure of concepts that describe nature and that have been established by
experiment... The traditional lectures are ssimply not successful in helping most students achieve
mastery of fundamental concepts.” A part of this problem is a detail structure of (mental) common
and scientific concepts used as human tools for cognition in science, mathematics, and in everyday
life, which is also along-term problem in cognitive psychology and science.

2. Method: Theoretical Modeling

The author’ s studies focused on the understanding of misconceptions and mental knowledge in
the minds of pupils and students have resulted in the creation of the triangular model of concept
structure, which describes a structure of common and scientific concepts and their semantic
frames as components of the conceptual knowledge systems created by humans. The model was
partialy verified by questionnairesin schools[14, 15].

In the light of cognitive science, the triangular model of concept structure describes the
cognitive architecture of a concept and its semantic frame. The term ‘cognitive architecture’
implies an approach that attempts to model not only behavior, but also the structural properties of
the modeled system. The term ‘cognitive architecture’ used in cognitive science also means “an
embodiment of ascientific hypothesis about those aspects of human cognition that are relatively
constant over time and relatively independent of task” [12]. Then the triangular model of the
concept structure may be also called the model of cognitive architecture of concepts. The model of
cognitive architecture of concept is built upon the concept theory of Vygotsky [18], the
conception of the ‘semantic frame' [2], the semantic/semiotic triangle, on widespread ideas of the
structuring of conceptua systems [4, 8, 10, 17], and the Modeling Theory of Hestenes [5, 6]. This
model captures the structure of concept and its semantic frame, where the term concept is taken in
the same sense that it is used in cognitive psychology [13].

The body text should be typed here (Times New Roman 11 pt, right-left justified, normal text,
single spacing, line of each paragraph isindented by 0.6 cm, no spaces between paragraphs).
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2.1. Conceptual Knowledge Systems

The Modeling Theory of Hestenes [5, 6] distinguishes two models of the physical world:
conceptual and mental. The conceptual model is arepresentation of structure in a mental model [6]
or in a material system (real or imaginary) and the mental model represents states of the world as
conceived, not perceived [6]. The conceptual model may be a scientific or model represented by a
common language system. The conceptual models and the mental models as referents of conceptual
models are conceptual knowledge systems (CKS) where two types of the CKS are distinguished:
internal/mental CKS and external CKS. The conceptual knowledge system (CKS) is a pair [M,
Re], where M is the set of all elements of CKS — concepts, knowledge, and their components, and
Rethe set of all relations between the elements of CKS.

The internal conceptual knowledge system (ICKS) is a result of the individual cognitive
process of ahuman. It is asystem of concepts and knowledge which an individual acquires and
forms through the process of education, learning, observation, and empirical experience, as well as
in the process of scientific cognition through goal-oriented experimentation and through his/her
own thinking.

The external conceptual knowledge system (ECKS) is the result of the socia cognitive
process, i.e. the cognitive processes of human society as asystem of cognitive agents, while it is
necessary to distinguish which system is being discussed. The scientific conceptual knowledge
system (SCKYS) isthe result of the cognitive process of a scientific community in a given science. It
consists of the scientific concepts, terms, facts, laws, principles, theories, their applications and
interpretations, and cognitive, modeling, application, and interpretation methods and procedures
that the given science makes use of.

3. Result: Model of Cognitive Architectur e of Concepts

The model of the cognitive architecture of concept describes a specific structure of common
or scientific concepts and their semantic frames as components of the conceptual knowledge
systems, which may be external or internal — mental. The basic components of the model are: the
core of a concept, the periphery of a concept, the meaning M and sense S of a concept, and their
mutual connections. The semantic frame of the concept consists of the meaning, and the sense.
The model distinguishes between the concept's meaning and sense as two digunctive sets
following Frege's idea of sense and reference/meaning [3]. The idea of different kinds of meaning
is also used in Double R Grammar concerning language comprehension [1]. The model of the
cognitive architecture of concept is represented by atriangular formin Fig. 1; therefore we can call

it thetriangular model (TM).

The TM models both kinds of concepts: Core of concept Sense of concept
external as well as menta. The internal
(mental) concepts are private constructions in D ity |
the mind of an individual which are used in c |« ¥ s1 ||
higher speech and thought as activating N s S |
elements — they activate words of speech or v B N :
‘words of thought as internal speech. The 7 : Mfeanmg
internal/mental concepts (MC) can be elevated J N | Of concept
to external concepts as models of MC by ) Meaning layers \N
encoding elements and structures of mental # Subordinated concepts & images\
concepts in symbols — words, signs, icons,
semantic images etc. In reverse, these symbols | | Extension: class of denotata: objects, events,
activate the individual’s mental concepts and | | Phenomena& entities related to the given concept

corresponding mental concepts in the minds of
other individuals. Thus the external concepts
are shared conceptual models of humans.

The core of a mental concept is composed of three mutually linked components: a mental
word and/or mental sign/icon, a mental RSI, and a mental intrinsic structure of a concept — the
internal components of the concept and the relations among them. The mental RSI is the dominant

Figure 1: Triangular model of cognitive
architecture of common and scientific concepts
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image that emerges in the mind after one says a given word and may appear in the mind during a
thought operation with the mental word or symbol. The external RSl as is a part of an external
concept and as an external prototype contains a list of characteristic/critical features that the
object in extension of the related concept tends to possess. The list of featuresis applied by judging
the similarity between the RSl and the mental representation produced by an object as it is
experienced. Thus the RSl corresponds to the prototype of the natural category [11] or the
perceptual category [9] and the mental RSI is an image form of the prototype.

The intrinsic structure means a system of relations among attributes (or among features of
a prototype). For example, the attributes of a triangle are three vertices and three sides. The
intrinsic structure is a system of relations among the constituent vertices and sides of the triangle.
The mental intrinsic structureisamental model of the external intrinsic structure.

The periphery of a mental/external concept is composed of the set of meaning and sense links
from the concept’s core to the all concepts of the meaning and sense which can be meaningfully
connected with the given concept’s core in symbolic expression, speech or thought in a frame of
the given mental/external conceptual knowledge system. The relation to the superordinate concept
belongs also to the periphery.

The meaning of a concept is composed of the set of all cores of subordinate concepts and sets
of images referring to the given core and also of the set of meaning links from the core to the
subordinate concepts and images. In the meaning of the concept, we can differentiate hierarchical
meaning layers. The higher meaning layer M 1 is the set of the most abstract concepts which are
subordinated to the given concept core and divide thewhole class of denotata into digjoint
subclasses. M eaning links are firstly the links between the concept core and subordinate concepts
or images, and, secondly, al other links between the elements of the meaning layers.

The sense of concept consists of the set S1 of assigned concepts which can be meaningfully
connected with the given concept core (except for subordinated concepts) in symbolic expression,
speech or thought and sense links from the core to the assigned concepts. We can divide sense
linksinto qualitative, attributive, cognitive, operational, and contextual types.

Qualitative sense links are the links to concepts which express potential qualities. Potential
qualities are properties characterizing denotata of subordinate concepts belonging to the meaning.
The connection of potential qualities to a given concept results in its division into subordinate
concepts. For example, the potential qualities of a tree are expressed as ‘broad and flat leaves or
‘needles’. Thus the class of trees is divided into two digjoint subclasses: deciduous trees and
conifers.

Attributive sense links are the links to concepts which express attributes of a given concept.
Attributes of a given concept are the relevant properties characterizing the denotata class (objects,
phenomena, events, and entities denoted by the name of the concept). According to these
properties, we are able to categorize an observed object, phenomenon, event or entity into a
denotata class (an extension of the given concept). The attributes are used in definition together
with superordinate concept. For instance, in the definition ‘Body is a mass object’, ‘object’ is a
superordinate concept while ‘mass’ is an attribute.

Cognitive sense links are links between the core of the given concept and concepts that are
related to physical and natural law (rule, principle) together with this concept. For example, if we
consider Newton's second law in the form F = m- a, the cognitive links of the force F are given by
thisformula, eg. ‘a<F’, '‘F«<a’, ‘aTTF ', and from the light of the Newtonian conception, the
link ‘F = & (aforce causes the acceleration) also belongs to the above ones. If we consider mental
conceptual knowledge systems, students have a mental cognitive link ‘F = a from the concept
‘force’ to the concept ‘acceleration’ if they understand that a force causes the acceleration of a
body’s motion or the curving of its trgectory. Another cognitive link is ‘a «<F ’, i.e. the
acceleration is directly proportional to net force (when mass is constant), or ‘aTTF ', i.e the
accel eration has the same direction as the force.

Operational sense links are the links between the core of the given concept and concepts that
belong to physical or mathematical definitions using variables together with the given concept.
These links are also expressed by operational definitions, or correspondence rules for assigning
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measured values to states of the physical system [5] which are realized by mathematical formulas
or thought operations.

Contextual sense links are the links between the core of a given concept and all other concepts
that may be meaningfully connected with the given concept in statements, propositions, sentences,
etc. This term does not designate qualitative, attributive, cognitive and operational links. For
instance, the concept ‘force’ can be meaningfully connected in sentences with the concepts
‘motion’, ‘action’, ‘field’, ‘space’, ‘time’, etc.

4. Application of the Triangular Model: Semantic M apping

The triangular model of concepts alows a semantic analysis of a structure of concepts and their
semantic frames as components of external conceptual knowledge systems and to study a semantic
structure of their mental modelsin learners’ minds. The semantic analysis searches for components
of astructure of a given concept and its semantic frame and semantic mapping arranges them into
the systemic pattern following the structure of the triangular model. We have to take into
consideration that the triangular model is two-dimensional (See Fig. 2). The 1% dimension is the
direction to the meaning, i.e. to subordinated concepts & images and also to the superordinate
concept. The 2™ dimension is the direction to the sense, i.e. to other concepts which can be
meaningfully connected in symbolic expression, speech or thought with the given concept core
(except for subordinated concepts). Therefore the semantic map has two dimensions — vertical (the
direction to the meaning and superordinate concept) and horizontal (the direction to the sense). The
examples of semantic maps are presented in [16].

% 3" dimension — development of concepts‘

1% dimension — the direction A
to the superordinate concept A Formal level of concept ‘
Exact level k> -:_L:K N 2" dimension — the direction to the sense, i.e.
4 : " to other concepts which can be meaning- fully
_.L connected in symbolic expression, speech or
‘ Empirical level of ; p A : - thought with the given concept core (except
w‘i Concept | | 1 for subordinated concepts).
A\Vﬁ 15‘ dimension - the direction to the meaning, i.e. to subordinated concepts & images

E — Extension — class of denotata: real Obj ects, phenomena, events, and entities related to the given concept

Figure 2: Three dimensions of the triangular model of cognitive architecture of concepts

5. Conclusion

The Triangular Moddl of the cognitive architecture of common and scientific concepts (TM) is
a theoretical construct based on knowledge and terms of the cognitive psychology, cognitive
sciences, and educational research with the acceptance of usua terminology. The cognitive
architecture is a specific structure consisting of the concept core, concept periphery, the semantic
frame as the meaning and the sense of the concept, and the relations among all components of the
conceptual structure. The model distinguishes four phases in the development of common and
scientific concepts: primitive, empirical, exact, and formal. The levels of the common concepts are
primitive and empirical. The levels of the scientific concepts are exact and formal. The model
distinguishes also an intrinsic and an external conceptua structure. The intrinsic conceptual
structure means a system of relations among attributes or among characteristic features of a
prototype as a part of the concept’s core. The external conceptual structure is expressed by the
semantic frame and relations to other concepts and shows the place of the given concept within a
conceptual knowledge system where the meaning and sense are two digunctive sets.
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The TM models cognitive architecture of concepts’ as parts of external common and scientific
conceptual knowledge systems. Secondly the TM is an attempt to model a cognitive architecture of
mental concepts as components of the mental (internal) conceptual knowledge systems with
acceptance of usual terms of cognitive sciences. Therefore the TM might be also appropriate to
model components (concepts and knowledge) of conceptual and mental models in the Hestenes
Modeling Theory of Science, Cognition and Instruction [5, 6, and 7]. Thirdly the TM allows us to
understand a structure of concepts and their semantic frames in learners minds and to define a
conceptual understanding. The conceptual under standing of a given concept means that one has
built the complete structure of this concept and its semantic frame — the complete cognitive
architecture —in his’her mind.

The method of the semantic mapping similar to a concept mapping was derived from the TM.
A difference from the concept mapping is given by specific dimensions of the semantic mapping.
The semantic maps have two dimensions — vertical (the direction to the meaning — subordinated
concepts and semantic images and to superordinate concept) and horizontal (the direction to the
sense). In the sense are distinguished more links: attributive, cognitive, operational, contextual, and
links to potential qualities.

The semantic maps of the concept ‘force’ at the empirica (pre-scientific) and exact (scientific)
level designed in this paper clearly show a cognitive architecture of both levels of ‘force’: the
Aristotelian preconception and Newtonian conception and the differences between them. The
notion that Aristotelian preconception means a first level of human cognition flowing from a
common experience confirms the results of the research in the cognitive linguistic as are analyzed
e.g. in Hestenes [5]. These preconceptions are resistant to traditional instruction and can be
overcome only if students really understand why such beliefs are mistaken [16]. Thus the
theoretical conception of the TM is aso useful in educational research to understand substantial
differences between the empirical (pre-scientific), exact (scientific), and formal levels of the
concepts.
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Summary

Several important features characterize scientific thinking which leads to new discoveries:
chunking, the seeking of relations, the building of structures, imagination, and visualization.
Mankind survives because “we have evolved the ability to ‘cut up’ that world into chunks about
which we can think and hence give meaning to” (Gilbert et al, 2008). The process of chunking and
then seeking the relationships between these ‘chunks as a part of cognition (especially scientific
cognition) is called modeling and the products of these mental actions are called (scientific)
models. Scientific knowledge is characterized by a system of scientific concepts, terms, facts, laws,
principles and the connections between them which comprise theories and their applications and
interpretations in reality, and cognitive, modeling, application, and interpretation methods and
procedures that the given science makes use of. Scientific conceptual knowledge systems are
organized in scientific models described by words, symbols, or figures which comprise patterns.
How to teach and learn the scientific concepts, models, and knowledge effectively is an important
problem in the science education research (Hestenes, 2009, Tardbek, 2009). According to Carl
Wieman (2007), recipient of the Nobel Prize in Physics in 2001, “novices see the content of
physics instruction as isolated pieces of information — handed down by an authority and
disconnected from the world around them — and that they can only learn by memorization. Experts
—i.e., physicists — see physics as a coherent structure of concepts that describe nature and that have
been established by experiment... The traditional lectures are smply not successful in helping most
students achieve mastery of fundamental concepts.” A part of this problem is the detail structure of
external and mental common and scientific concepts used as human tools for cognition in science,
mathematics, and in everyday life, which is aso a long-term problem in cognitive psychology and
science. The Model of the Cognitive Architecture of Concepts is an attempt to model a detail
structure of external or mental concepts and their semantic frames as components of the external or
mental (internal) conceptual systems with the acceptance of the usual terms of cognitive sciences.

With the Model of Cognitive Architecture of Concepts and Modeling Theory of Science,
Cognition and Instruction (Hestenes, 2006, 2007) is connected a principle ‘learning by cognition’
which means learning about the world through modeling and using models. The instructional
process of pupils should be organized as the cognition of the surrounding world, not only learning
about it.
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The words that we use every day are understood by other people through their interconnections with other words, mental images, and in relation to their
meaning, sense, and semantic frame. All these entities form a structure of concepts and the conceptua understanding means that one has integrated in
one’'s mind all these components into a complete mental conceptual structure. The problem of internal knowledge is clearly expressed by Rapp and Kurby
(Internal Representations and external Visudizations. In Gilbert, J. K. et al. (eds) Visualization: Theory and Practice in Science Education. Springer,
2008): “What remains in student memory after a successful learning experience? The measures we use to assess learning are also of limited utility in
describing internal representations of knowledge. Nevertheless, philosophers and scientists have discussed, debated, and, using cleverly designed
experiments, developed hypotheses about the nature of memory for hundreds of years. Some of these hypotheses have suggested that memory is
composed of mental models, conceptual schemas, and semantic networks. Each of these constructs is useful for suggesting how memory is organized and
utilized to generate inferences, solve problems, and make decisions. But each of these constructs has its own inherent ambiguity, and thus the question of
what constitutesthe ‘residue’ of learning remains as open one.”
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With the Model of Cognitive Architecture of Concepts is
connected a principle ‘learning by cognition’ which means learning
about the world through modeling and using models. The
instructional process of pupils should be organized as the cognition
of the surrounding world, not only learning about it.

The mental models as parts of conceptua knowledge
systems are outcomes and also tools of cognition while the
Model of Cognitive Architecture of Concepts alows us to
describe in detail the structure of mental and conceptual
models.

“The curriculum should be organized around models, not topics,
because models are basic units of coherently structured knowledge,
from which one can make direct inferences about physical systems
and comparisons with experimental data. Cognition is basicaly
about making and manipulating mental models.” (David Hestenes:
MODELING THEORY for Math and Science Education, Arizona
State University, 2007, U.SA.)
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Abstract

In den Jahren 2000 bis 2007 entwickelten sich in den Fachdidaktiken, kommunikative Konzepte®.
»~Kommunikative Konzepte* sind der ganze Prozess der Vermittlung der Kenntnisse nach aktuellem Stand in
das Bewusstsein jener Personen, die dieses Wissen erlernen wollen. Kommunikative Konzepte hatten zwei
Varianten, die den Transfer der Kenntnisse des jeweiligen Faches zu den Lernenden beschreiben: Die erste
Variante heifit didaktische Kommunikation (Brockmeyerova, Tarabek, Kotasek, Zaskodny), die an
europdische didaktische Tradition ankniipft. Die zweite Variante waren Konzepte der variablen Auffassung
des Curriculums (Pricha, Manak, Zaskodny), die an amerikanische Konzepte der Entwicklung des
Curriculum ankniipfte. Auf der Konferenz Curriculum und Lehrbiicher aus der Sicht der pddagogischen
Entwicklung (Kurikulum a uéebnice z pohledu pedagogického vyzkumu) 24. 6. — 25. 6. 2008, (Pddagogische
Fakultdt, Universitdt von Masaryk, Brno) wurde die Integration der didaktischen Kommunikation und der
Konzepte der variablen Auffassung des Curriculums vorgestellt. Diese wurden im Rahmen der Diskussionen
und Vortrage auf den mehreren Konferenzen (z.B. PERC 2008, GIREP 2008) als Curricularprozess genannt.

Key words

Curricularprozess, kommunikative Konzepte, Curriculartransformation The key words should be typed here.
(Times New Roman 10pt, right-left justified, normal text, single spacing).

1. Curricularprozess - die Zusammenfassung

Der Curricularprozess ist der Prozess der Entwicklung und Bildung des Curriculum — also des
Lernens der Fremdsprache und ihrer Aneignung. ,,Der Curricularprozess wird studiert im Rahmen
der ,,Curriculumforschung und —entwicklung, die zu den zentralen Bereichen unseres Faches
gehort.” (Neuner, 2002)

Der Curricularprozess besteht aus sechs Phasen. Die Uberginge von einer Phase zu der
nichsten nennt man Curriculartransformation.

Phase 1 ist die Auswahl der Inhalte, welche der Lernende aus der Fremdsprache beherrschen soll.
Phase 2 ist die Anpassung an die Zielgruppe, an die die Fremdsprache vermittelt werden soll.
Phase 3 ist die konkrete Auswahl der Inhalte entsprechend der Zielgruppe.

Phase 4 ist das konkrete Vermitteln der ausgewdhlten Inhalte an die gewihlte Zielgruppe =
Unterrichtsprozess.

Phase 5 ist die Anwendung der vermittelten Inhalte in der Praxis

Phase 6 ist die Uberpriifung der Lernenden wihrend ihrer Anwendung der Fremdsprache in der
Praxis.

Sowohl wéhrend der Phase 2, Anpassung an die Zielgruppe, als auch direkt im
Unterrichtsprozess (Phase 4) muss man die Inhalte an das kognitive Niveau und die Vorkenntnisse
der Lernenden angleichen.

2. Die Struktur der Begriffe

Die Worte einer Sprache vertreten Begriffe, die eine bestimmte Struktur haben:

1. Umfang des Begriffes: alle untergeordneten Begriffe und Vorstellungen, die mit dem Wort
zusammen héngen. Z. B. dem Begriff Tisch kann man Begriffe Schreibtisch, Werktisch,
Esstisch unterordnen.

2. Sinnzusammenhang ist die Menge aller Begriffe (auBer den untergeordneten), die man mit
diesem Begriff sinnvoll in Sitzen und Gedanken verbinden kann. Auf einem Tisch kann
man schreiben, essen; einen Tisch kann man heben, tragen, usw. Einen Tisch kann man
aber nicht trinken, essen, usw.
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Bei der Adaption der Strukturen der Fremdsprache auf der kognitiven Ebene des Lernenden ist
die Tatsache zu akzeptieren, dass der Umfang des Begriffes in der Muttersprache und in der
Fremdsprache nicht immer gleich ist, was folglich auch fiir den Sinnzusammenhang des Wortes in
der Muttersprache und Fremdsprache gilt. In Bezug auf Deutsch wird z. B. wird das slowakische
Wort list auch als Blatt iibersetzt, wobei Blatt nur ein Teil des Baumes ist, wogegen /ist auch
Bedeutung Brief beinhaltet. List kann also mit fallen und schreiben verbunden werden, wobei beim
Blatt nur das Wort fallen in Frage kommt. Ein Blatt kann man nicht schreiben.

Situationslernen (Balintova, 2003): Worter und Sitze der Fremdsprache werden im Kontext mit
der Realitdt gelernt, d.h. situationsgebunden. Man lernt nicht nur Worter dadurch, sondern auch
Begriffe. Dieses Situationslernen gilt auch fiir grammatische Erscheinungen, Redewendungen,
U.S.W.

2.1 Konkrete Beispiele zur Adaptation der Fremdsprache auf der
kognitiven Ebene der L ernenden (Deutsch als Fremdsprache flr
slowakische L ernende)

Unterschiedlich versteht man in Deutsch und in Slowakisch manche Temporaladverbien. Im
Fernsehen hort man oft Aussagen: Der Film kommt gleich. Dabei kommt der Film z. B. erst in
zehn Minuten. Im Worterbuch ist gleich als hned’, ihned iibersetzt. Laut slowakischer Ubersetzung
muss der Film sofort, oder bis in einer Minute kommen. Der Umfang des Begriffes gleich ist also
im Deutschen groBer als im Slowakischen. Umgekehrt ist es bei den Adverbien neulich und vorhin,
die beide mit dem slowakischen Wort neddvno iibersetzt werden. Hilfreich beim Ubermitteln der
Temporaladverbien ist eine Zeitachse, wo Temporaladverbien in einer zeitlichen Reihenfolge
geordnet sind (im Bezug auf Vergangenheit, Gegenwart und Zukunft).

Jedem Zeitadverb ist eine bestimmte Zeitspanne zugeordnet. So steht auf dieser Zeitachse
neulich vor vorhin (neulich ist tiefer in der Vergangenheit als vorhin) und dem Begriff gleich sind
vom Punkt jerzt (auf der Zeitachse) zehn Minuten zugeordnet.

3. Literaturverzeichnis

Balintova, Helena (2003) Cudzie jazyky ano, ale ako? Sprievodca metddami cudzojazycnej edukacie.
Banska Bystrica: Fakultét der Geisteswissenschaften, Universitit von Matej Bel.

Brockmeyer, Jitka, Tarabek, Pavol (2007) Didakticka komunikace fyziky. Sammelwerk: Vzdelavacia a
didakticka komunikacia 2007. Bratislava: Pddagogischer Verlag Didaktis (Pedagogické vydavatelstvo
Didaktis).

Kotasek, Jiri. (2004). Domaci a zahrani¢ni pokusy o obecné vymezeni pfedmétu a metodologie oborovych
didaktik, Oborov¢é didaktiky v pregradudlnim ucitelském studiu. Briinn: Pddagogische Fakultat,
Universitdt von Masaryk.

Manak, Josef (2007) K charakteristice absolventa zakladni $koly. S. 76 — 77 in Sammelwerk von der
Konferenz Kurikulum v proméndach skoly 20. - 21. 6. 2007. Briinn: Paddagogische Fakultét, Universitét
von Masaryk.

Neuner, Gerhard (2002) Curriculumentwicklung fiir die Ausbildung von Deutschlehrerlnnnen. In
Internationales Qualitdtsnetz Deutsch als Fremdsprache — Tagungsdokumentation. Universitit Kassel.

Pricha, Jan (2002). Moderni pedagogika. Praha: Portal.

Pricha, Jan (2006) Vyzkum kurikula: aplikované pfistupy. Sammelwerk: Problémy kurikula zakladni skoly.
Briinn: Padagogische Fakultit, Universitit von Masaryk.

Tarabek, Pavol, Zaskodny, Premysl. (2007). Vzdelavacia a didakticka komunikacia 2007 Bratislava:
Péadagogischer Verlag Didaktis (Pedagogické vydavatel'stvo Didaktis).

162



Curricularprozess
im Deutschunterricht

IX. Fachtagung des Slowakischen
Deutschlehrer- und Germanistenverbandes

vom 11. - 13.09.2008 in Bratislava

Méria Tardbkova

Pedagogické vydavatel'stvo Didaktis, Bratislava

Komunikaéna koncepcia v predmetovych didaktikach

V rokoch 2000 aZ 2007 sa v predmetovych didaktikdch v CR a SR formovala
komunikaéna koncepcia, v rdmci ktorej je predmetom odborovej didaktiky cely
proces sprostredkovania a odovzdavania znalosti, vysledkov a metod
aktualneho poznania do vedomia jednotlivcov, ktori sa na vzniku poznania
nepodielali. Tento proces je konany réznymi aktérmi so vzdelavacou intenciou
a ide pri iom nielen o prenos informécie ale aj o vyu¢ovanie, u¢enie, zistovanie
a hodnotenie vysledkov vyuéby, tvorbu osnov, ué¢ebnych planov, réznych
pedagogickych dokumentov, tvorbu u¢ebnic a dalich prostriedkov vyucby
atiez o vychovu a vzdelavanie ucitefov. Komunikaéna koncepcia mala dva
varianty popisujice proces transferu znalosti daného odboru smerom ku Ziakom.
Prvym variantom bola didaktickd komunikacia poznatkov daného
odboru/danej vedy charakterizovana sledom didaktickych transformacii DT1
az DT6, ktoré postupuiju od fazy FO — vedecky systém/systém odbornych
poznatkov az k faze F6 — aplikovatelné znalosti v mysliach edukantov
(Brockmeyer, Kotasek, Tarabek, ZasSkodny). Koncepcia didaktickej komunikacie
nadvézovala na eurépsku didakticku tradiciu.

Druhym variantom bola koncepcia variabilného pojatia kurikula (nadvazujica
na americké koncepcie vyvoja kurikula), v rdmci ktorej nie je kurikulum vnimané
ako staticky fenomén, ale prechadza r6znymi fazami svojej existencie FO — F6
prepojenych kurikularnymi transformaciami KT1 — KT6 (Pracha, Marak,
Zaskodny). V Eurdpe je obsah kurikula ako dynamicky jav vnimany od r. 1967
od vydania knihy S.B. Robinsohna (1967) Bildungsreform als Revision des
Curriculum.

Koncepcia kurikularneho procesu

Na konferencii ,,Kurikulum a u¢ebnice z pohledu pedagogického
vyzkumu, 24. 6. — 25. 6. 2008, Pedagogicka fakulta, Masarykova
univerzita, Brno“ bola prezentovana integracia koncepcie didaktickej
komunikéacie a koncepcie variabilného pojatia kurikula.

V rdmci naslednych diskusii a prezentacii na zahrani¢nych
konferencidch PERC 2008 a GIREP 2008 bola tato integrovana
koncepcia predmetovych didaktik nazvana kurikularny proces

v odborovych resp. predmetovych didaktikach.

Kurikularny proces je cely savisly proces odovzdavania

a sprostredkovania aktualnych poznatkov daného odboru

do vedomia jednotlivcov, ktori sa na jeho vzniku nepodielali.
Hlavnym znakom tohto procesu je koncepcia variabilného pojatia
kurikula, ktoré prechadza postupnymi transformaciami od pojmovo
poznatkového systému daného odboru cez ucivo az k internym
pojmovo poznatkovym systémom Ziakov a Studentov.

Kurikularny proces ma tri hlavné etapy:
— vyvoj a tvorba kurikula,

— edukacny proces,
— aplikacna etapa.

Kurikularny proces v odborovych didaktikach

« Der Curricularprozess ist studiert im Rahmen des
»Curriculumforschungs und —entwicklungs, die zu den
zentralen Bereichen unseres Faches gehdort.“ (Neuner, 2002)

¢ Predmetom odborovej didaktiky v ramci kurikularnej koncepcie je
kurikularny proces danej vedy/odboru/ cudzieho jazyka.

¢ Kurikularny proces cudzieho jazyka je cely savisly komplexny
proces vyvoja a vytvarania kurikula, vyu¢ovania cudzieho jazyka a
jeho osvojovania.
Tento proces je konany r6znymi aktérmi so vzdelavacou intenciou —
tvorcami kurikula, riadiacimi pracovnikmi, edukatormi, kurikularnymi
asistentmi a edukantami.

= Kurikularny proces je realizovany prostrednictvom sekvencie
kurikularnych transformécii KT1 — KT6, ktoré prepojuju jednotlivé
variantné formy kurikula FO — F6.
Jedinym ,nekurikularnym*“ ¢lenom tejto sekvencie je vedecky resp.
odborny systém poznatkov FO — v pripade cudzieho jazyka je to
slovn& zasoba a pojmovy systém, frazeologia, gramatika, Stylistika,
atd'.

Variant forms
of content knowledge
(CK)

Phases of curriculum
Variant forms
of curriculum

Initial phase PO — scientific system of physics

M KT1

ﬂ CT1

Curriculum
transformations

Communicative and conceptual
create the

Communicative form of scientific CKS
of physics and its conceptual model

Phase P1: Conceptual curriculum =
conceptual model of physics +
conception of education

ﬂ KT2

u CT2

intended form of CK — model of physics
content knowledge adapted to the
cognitive level of target group of leamers

Phase P2: Intended curriculum =
intended form of CK + conception, aims
& objectives of education + info about
cogpnitive levels of learners

M KT3

ll CT3

curriculum.

Intention transformation creates
the intended curriculum adapted to
the cognitive level (CL) of the target
group of leamers

_ Project transformation forms the

project

Educational form of CK — syllabus to be
transmitted to pupils or students
(educational programs, standards, basic
lesson plans) specified also in textbooks
and other means of instruction

Phase P3: Project curriculum

educational project = the educational

form of CK + methods & forms of

teaching + objectives and goals of

education, with regard of teachers’
competencies

ﬂ KT4

CT4

Operational transformation forms

Realized form of CK — internal CKS of
teachers

Phase P4: Operational curriculum
(realized in teaching process)

|

the

Variant forms
of content knowledge
(CK)

Phases of curriculum
Variant forms
of curriculum

Curriculum
transformations

Phase P3: Project (written) curriculum
educational project = the educational
form of CK + methods & forms of
teaching + objectives and goals of
education, with regard of teachers’

[ en

Phase P4: Operational curriculum
(realized in teaching process)

ll CT5

Phase P5: Implemented curriculum
— outcomes of physics education and
their assessment

ﬂ CT6

Phase P6: Attained curriculum —

i of physics
education comprise the knowledge of
learners applicable in practice

Educational form of CK — syllabus to be
transmitted to pupils or students.
(educational programs, standards, basic
lesson plans) specified also in textbooks
and other means of instruction

ﬂ KT4

Realized form of CK — internal CKS of

teachers
M KTS

Implemented form of CK — internal
conceptual knowledge systems of
learners after teaching and learning

ﬂ KT6

Attained form of CK — applicable
internal systems
— the knowledge of learners which is
applicable in practice

Operational transformation forms
the

Implementing transformation: the
ional process forms the
implemented curriculum.

Attaining transformation changes

the knowledge acquired through the
process into

knowledge that a person can use in

practice.
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variantné formy (fazy)
kurikula

Faza F1: konceptuélne kurikulum

o]
< [ Vychodiskova faza FO: systém pojmov a poznatkov — slovna zasoba, frazy, gramatika, ... | ? 5 K t , | f | t , h
< 2 onceptuélna forma znalostného « Konceptualne kurikul
S - . . = & I ptuélne kurikulum
S ﬂ o _ ﬂmé womonmane. | | * 3 obsahu: konceptualny model ako obsahuje:
K tudlna f Fi F1: ke tuall il . . g ;
g_ zs;zes?n:agibzramhi ‘ kurzi:ulum :rllzi’;:pt::lny model ZL E E Vybte,r a uspprladanle prVIt(IZ‘)V Z0 dzieh - konceptualnu formu
) & systému pojmov a poznatkov cudzieho Avaci
0, ﬂ PT2 ﬂKTZ = Kurikularna transformacia KT2 91\ 3 'ayZ ka (sl%vjné zésgba fI’éZ vgdelaya0|ehp Obsahu
E] Didakticka forma ZO— | [ Faza F2: zamysfané UAEREIE BT S ¢ e tiki hradiska vy yh’ diskovej - ehodiskovd
=~ obsah vyuky ‘ kurikulum = didakticky systém ‘ < % gt a) Z NEIIELE Y EneeH v koncepcm_a zamery
= S 2 koncepcie vzdelavania vzdelavania
% M PT3 KT3 — Projektova transformécia —_ %
= - - - vytvara projektové kurikulum. o) < 2 o z o
= Projektova forma ZO a Faza F3: projektové kurikulum = i Y
5 | St B o 3 Faza F2: zamysFané (intended) kurikulum
I
ﬂ PT4 ﬂ KT4 - gﬁg:;fggt‘eﬁ“j;g’vn;jggjame v g Didakticka forma znalostného » ZamysSFané (intended)
] Realizatna formaz0 | [Faza4: realizované kurikulum | | wytvara realizované kurikulum. 2 2 obsahu je reprezentovana obsahom kurikulum je tvorené tymito
= B aooprezer- | o & vzdelavania, ktory reSpektuje kognitivnu  komponentmi:
2 v rémei vyucovania realiza¢na forma VO I implementagna transformacia:| | N € Uroven a Uroven poznatkov Ziakov/ — didakticka formu
=) PT5 ﬂ KT5 - vyuovanie, ucenie edukantov a D - Studentov z hladiska cielov edukacie vzdelavacieho obsahu
=<t hodnotenie ich znalosti vytvaraji =r ;-’. . o - z . '
= Rezultatova forma ZO — Féza 5: implementované implementované kurikulum. o = aje podkladom pre tvorbu uciva — sUstavu vzdelavacich
[} vystupy edukécie kurikulum . 2 a ucéebnic zamerov a cielov,
8 Aplikaéna transformacia: for- e . . 2 D A
® mg PT6 KT6 movarie & osvojovarie znelos QNJ 8 Didakticka forma ZO vznikla adaptéaciou — informécie o kognitivnej
0= ziskanych vo vyu€ovacom pro- z . e ] i Y H 1
B 5 | Efektovatomazo - Faza 6: dosiahnuté coss vyvAra piicbeht dajsieho ‘; 4 konceptuélnej formy ZO na kognitivnu Uroll/m/a ULOVHI znalosti
O« | aplikovatelné vystupy kurikulum vzdelavania a pouzivania jazyka = ] b ] B Ziakov/Studentov
B 3 | ukace el B Groven a drover poznatkov edukantov.
Faza F3: projektové (formélne) kurikulum Faza F5: implementované kurikulum
. Ugivo (projektova forma « Projektové (formalne) kurikulum Rezultatovd/implementovana ¢ Implementované kurikulum je

je tvorené piatimi komponentmi:

— udivo,

— sustava cielov vzdelavania,

— metodika vyu€ovania,

— kompetencie a kvalifikacia
edukatorov,

— organizacia vzdelavania
a stav vzdelavacej sustavy.

znalostného a vzdelavacieho
obsahu) pre cielovi skupinu
edukantov.

e Ucivo je konkretizované vo
vzdelavacich programoch,
osnovach, uéebnych planoch
a ucebniciach.

Faza F4: realizované kurikulum

Realizované kurikulum je
tvorené tymito komponentmi:
— realiza¢nou formou
znalostného
a vzdelavacieho obsahu
— metodikou, formami
a prostriedkami vyucby
— cielmi vzdelavania

* Realizaéna forma J
znalostného a vzdelavacieho
obsahu —interny pojmovo-
poznatkovy systém (IPPS)

v mysli edukéatora, ktory je
sprostredkovany edukantom
v rdmci vyucovania

forma znalostného obsahu
t.j. vystupy edukaéného
procesu — interné pojmovo-
poznatkové systémy (IPPS)

v mozgoch edukantov po
ukoncéeni edukéacie (poznatky,
vedomosti a znalosti
edukantov)

tvorené komponentmi:

— rezultatovéa forma znalostného
obsahu (vystupy edukacie)

— vedomostné a znalostné
Standardy ako podklady pre
hodnotenie,

— metddy zistovania a hodnotenia
vystupov edukac¢ného procesu

Faza F6 — dosiahnuté (attained) kurikulum

Dosiahnuté (attained) kurikulum:
— aplikovatelné vystupy
edukac¢ného procesu,
— Standardy aplikovatelnych
vystupov edukéacie, napr.
klacové kompetencie,
— metddy zistovania a hodnotenia
aplikovatelnych vystupov edukéacie

Efektova forma znalostného  °
obsahu — aplikovatelné

vystupy edukaéného procesu,

t.j. aplikovatelné interné

pojmovo poznatkové systémy
(vedomosti a znalosti

edukantov aplikovatelné

Vv praxi)

Adaptacia znalostného obsahu cudzieho jazyka

Trojuholnikovy model pojmu rozliSuje
vyznam a zmysel ako dve odliSné mnoziny.
Vyznam je viazany na realitu a vyjadruje
rozsah pojmu. Sucastou vyznamu su vSetky
podradené pojmy a predstavy zodpovedajlce
slovu, ktorym je dany pojem pomenovany.
Zmysel je mnozina vSetkych ostatnych
pojmov 30krem pojmov podradenych), ktoré
mozno s danym pojmom zmysluplne spajat vo

vetach a myslienkach.
Concept
Ziaka/ Studenta.

¢ Slova jazyka oznacuju pojmy, Core of concept ‘ Sense of concept
ktoré maju uréita Struktdru. i .

« Struktdra pojmov cudzieho |
jazyka sa li&i od truktary C I i
Meaning
of concept

¢ Pocas druhej kurikularnej
transformécie veducej na fazu
F2 (zamyslané kurikulum) ako
aj priamo vo vyuéovacom
procese (F4 a F5) je potrebné
prispdsobenie znalostného
obsahu cudzieho jazyka na
kognitivnu uroveri ako aj na

aroven vstupnych znalosti Basiciiianollan

structure of concept

pojmov materského jazyka. !
«  Struktdru pojmov popisuje
trojuholnikovy model.

M1uM2uU M3

E — Extension

Adaptacia Struktar cudzieho jazyka
na kognitivnu Groven Ziaka

Adaptacia musi reSpektovat’ skuto¢nost, Ze aj ked' slova priradené
dvom pojmom v prekladovom slovniku koreSponduju, vyznam a zmysel
tychto pojmov moze byt odlisny.

Situacné ucenie (Balintova, 2003): slova a vety cudzieho jazyka sa ucia
v kontexte s realitou — so situaciou, v ktorej sa pouzivaju. Ziak sa uci aj
pojmy, nielen slova. Ziak sa by sa nemal u¢it ,prekladovym spésobom®.
Gramatické javy a pravidla vyjadrujuce Struktiry jazyka ucia v kontexte
S0 situaciou, v ktorej sa pouzivaju.

znézornovat konkrétnymi prikladmi
z reality a zo zivota, nazornymi
obrazkami ako aj inymi didaktickymi
prostriedkami.

Strukturélny pristup: kaZdy pojem
sa ziak uci v kontexte s ostatnymi =
pojmami tvoriacimi zmysel daného i |
pojmu. 1

= . . , Concept
Slovné spojenia, predlozkové, Meaning triangular
prislovkove a iné vazby, grama- Istriictiire of concept o
. Lo . z . 7 i ore Of
tické javy a pravidla je potrebné ,, concet

M - meaning of concept

Extension of concept |
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Struktdry cudzieho jazyka

Pretoze systém slov, pojmov, slovnych a pojmovych spojent,
gramatika a frazeolégia cudzieho jazyka tvori Struktudru, je dolezité
pri vytvarani projektového kurikula, u¢iva a u¢ebnic tato Struktaru
mapovat pomocou pojmovych map, schém, tabuliek, a pod.

Superordinate concept Concept
0

l S — Sense of concept = set S1 and sense bonds
Core C of concept S1 - Set of concepts assigned to the.
- Word W (word form) Sense bonds concept core C, which can be in
— Symbol (symbol form) speech or thinking meaningfully
— Representative semantic image gg;'e"gmd with the given concept

7TX

/ l \Meaninghonds

M1 - referential set - set of subordinate concepts, which refer to
above concept core — set of referential concepts

M - Meaning of concept

M=M1UM2UM3UE

Meaning bods
and meaning bonds

M2 — Set of designata — concrete subordinate concepts and semantic
images, which refer to above concepts of M1 or to core C

[/ TN\ N\ N\ e

M3 - Concrete images of the objects, phenomena, events, entities in the mind of person named by above word W.

£ — Extension — class of denotata: objects, phenomena, events, entities named by above word W

Ainpinns lenowlod apow Aroxiujoynfoll

Konkrétne zndzorinovanie gramatickych javov
Adverbien , her, hin“

Nemeckéa gramatika pre zakladné a stredné Skoly
EEPG — European Educational Publishers Group, www.didaktis.sk

Konkrétne znazornovanie gramatickych javov
Adverbien , herein, heraus, hinein, hinaus*

SSTSIEpIp MMM ‘A|0MS dupalls e aupepyez aid exieweld exoswaN

Konkrétne znazorinovanie gramatickych javov
Adverbien , herauf, herunter, hinauf, hinunter”

SSTSIEpIp MMM ‘A|0MS dupalls e aupepyez aid exieweld exoswaN

Konkrétne zndzorinovanie gramatickych javov
Temporaladverbien

3P [2SINap-UONIPa MWW ‘[euoiieusaiu] N3y ‘repy pun ddiy

Konkrétne zndzorinovanie gramatickych javov
Temporaladverbien

SIS STEpIPW ‘A|OMS SUpaAs & aupepiez aid exiewelb BxoswaN
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Konkrétne zndzorinovanie gramatickych javov
Prépositionen

SSTSIEpIPMI ‘A|OdS SUpals e aupepiez aid exnewelb exoswaN

Konkrétne znazorinovanie gramatickych javov
Satzklammer

3P [2SINap-UONIPa MW ‘[euoiieulaiu] Najy ‘rey pun ddiy

Znazornovanie gramatickych javov v Struktdrach
Satzklammer

SSTSIEpIPMAI ‘A0S Upals e aupepiez aid exneweld exoswaN

Konkrétne znazorinovanie gramatickych javov
Nebensatze mit der Subjunktion , damit”

ddijy

9P [OSINap-UONIPS AV ‘[euoiyeutalu] 18y ‘Je|y pun

Znazornovanie gramatickych javov v Struktdrach
Nebensétze mit der Subjunktion ,,damit*”

SIS STEpIp ‘A|OMS SUpahs e aupepiez aid exiewelb BxoswaN

Zavery

Tato praca predklada obecnu koncepciu kurikularneho procesu a jej
adaptaciu na didaktiku cudzich jazykov.

Kurikularny proces cudzieho jazyka, ktory je chapany ako proces vyvoja

a tvorby kurikula, nasledne vyu€ovania cudzieho jazyka a jeho osvojovania,

je realizovany prostrednictvom sekvencie kurikularnych transformacii ktoré
prepojuju jednotlivé variantné formy kurikula FO — F6. Prvym ,nekurikularnym*
¢lenom tejto sekvencie je to slovna zasoba a pojmovy systém cudzieho jazyka,
jeho frazeol6gia, gramatika, Stylistika. Poslednou fazou F6 kurikularneho
procesu su systémy pojmov a znalosti cudzieho jazyka, ktoré je edukant
schopny pouZzivat v praktickom Zivote resp. v odbornej praxi.

Kurikularna koncepcia didaktiky cudzich jazykov poukazuje na niektoré

podstatné prvky, ktoré pri vyvoji a tvorbe kurikula ako aj v edukaénom procese

chceme zdoraznit. Su to napr.:

— konkretizacia jazykovych a gramatickych javov by sa mala prejavit’
v uéebniciach, v metodike, vo formach vyuéovania, pouzivanim
najmodernejSich didaktickych prostriedkov (white boards, clickers,...),

— zobrazovanie Struktdr jazyka a gramatiky vhodnymi nazornymi prostriedkami
(pojmovymi mapami, schémami, tabulkami) v u¢ebniciach,

— doraz na osvojovanie jazyka jeho pouzivanim (v prirodzenom jazykovom
prostredi — jazykové pobyty) — kurikularna transforméacia KT6.

ReSpektuje stucasna ,reforma“ vzdelavania tieto faktory?
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Vielen Dank fur die Thre Aufmerksamkeit
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Vzdelavacia a didakticka komunikacia 2009 — Educational & Didactic Communication 2009
Jan Tarabek: Zakutia a iskalia pridavnych mien: sémantickd analyza

Ziakutia a uskalia pridavnych mien: sémanticka
analyza

Jan Tarabek
Pedagogické vydavatel'stvo Didaktis, s. r. 0. jan.tarabek@didaktis.sk
Abstrakt

Na konferencii Inovacie v skole 2009 bola vramci okruhleho stola prezentovana sémanticka analyza
nazvoslovia pridavnych mien v slovenéine. KonsStatovala sa nielen nejednotnost nazvoslovia, ale aj
neadekvatne zaradenie Zivo¢isnych pridavnych mien medzi privlastiiovacie.

KPucové slova

Pridavné meno, sémanticka analyza

1. Uvod

1. Kam medzi pridavné mena boli v $kolskej praxi zaradené zivocisne pridavné mena v minulosti
a dnes?

2. Aj v publikacii Prehl'ad gramatiky a pravopisu slovenského jazyka (Pedagogické vydavatel'stvo
Didaktis) boli donedavna zivo¢isne pridavné mena zaradené medzi vztahové pridavné mena,
ale pod tlakom v suc¢asnosti pouzivanych ucebnic sme ich museli zaradit’ medzi privlastiovacie
druhové pridavné mena.

3. Aky je nazor jazykovedcov na terminoldgiu a zaradenie tychto pridavnych mien?

2. Zaradenie pridavnych mien

V Ruzickovej Morfologii slovenského jazyka st zivociSne pridavné mena jasne zaradené
k vztahovym.

Navratil v knihe Nomindlne slovné druhy odmieta ich zaradenie k privlastiiovacim. Mistrik
v monografii Moderna slovencina bez komentara tieto pridavné mend zarad'uje k privlastiiovacim.

V knihe autorov Oravec, Bajzikova, Furdik: Sucasny slovensky spisovny jazyk — Morfologia
ich nazyvaji druhové privlastiovacie pridavné mena, hoci pripustaji moznost, Ze maji
v niektorych pripadoch vlastnosti vztahovych pridavnych mien.

V ¢lanku M. Povazaja v Kulture slova 6/2001 autor obsirne popisuje, ako jednotlivi
jazykovedci nazyvaji akam zaradili zivoCiSne pridavné mend. V zdvere tohto ¢lanku
argumentacne podporuje ich zaradenie medzi vlastnostné pridavné menad snazvom zivocisne
pridavné mena.

Ako vnimame v beznej praxi pridavné mend, hoci ich urCite nikam nezarad'ujeme? S akostnymi
a vztahovymi pridavnymi menami nezvykni byt problémy s ich zaradenim. Aj ked’ aj tu sa
niekedy mozu vyskytniit' pochybnosti. Inak je to s privlastiiovacimi pridavnymi menami, ktoré
vnimame v troch rovinach ako:

e tie, ktorymi vyjadrujeme, ze niekto nieco svojim pri¢inenim nadobudol a odvtedy mu to patri,

e dalSou skupinou su tie pridavné mend, ktorymi vyjadrime, Ze je nieCo sucastou niekoho,

e tretimi su pridavné mend, ktorymi vyjadrujeme, ze niekto dal nieComu vznik, je nie¢oho
tvorcom alebo spolutvorcom, napr. spisovatel'ovo dielo, matkino spravanie, Zenina laska a pod.

Kam moézeme zaradit’ ZivociSne pridavné mena, ktoré st utvorené od nazvov zvierat alebo aj od
nazvov inych bytosti, ako su podstatné mena macka (macaci chrbat), baba (babie leto), trpaslik
(trpaslici vzrast)? Su to privlastiiovacie pridavné mena alebo pridavné mena akostné, ¢i vzt'ahové?

Analyzujme pridavné meno psi. Psie brechanie vypoveda o tom, ze ide o brechanie nejakého

psa, ale mézeme ho pouzit’ aj vo vyzname, Ze nieCo vydava zvuk akoby brechal pes. V pripade
brechania psa by sme ho mohli priradit’ k privlastiovacim pridavnym menam. V pripade ak tymto
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slovom ozna¢ime urcity zvuk, asi uz ho nebudeme povazovat’ za privlastiiovacie. Alebo, ak niekto
strasi do vetra, povieme, ze je to iba také psie Stekanie, psi Stekaji a karavana ide d’alej. V spojeni
psi niufdk moézeme povedat, Ze je to fufak psa, teda mu patri, slovo psi méze byt privlastiiovacim
pridavnym menom. Slovné spojenie psie dni (dni od 22. jula do 23. augusta — kanikula — podla
starorimskeho kalendara, kedy je SInko v blizkosti suhvezdia Psa), toto slovné spojenie psie dni uz
neposkytuje moznost’ zaradit’ slovo psi k privlastiiovacim pridavnym menam.

Z toho vyplyva, ze obecne zivoc¢isne pridavné meno psi nema charakter privlastiiovacieho
pridavného mena. Podobne je to so ZivocCiSnymi pridavnymi menami v slovnych spojeniach, ako
su: rybaci salat, labuti krk, havranie viasy, babie leto, orli zrak a podobne.

4. Zaver

Na zéklade tejto analyzy mozno odporulit, aby sa na Skolach Zzivocisne pridavné mena
vyclenili ako samostatna skupina pridavnych mien a nie nasilne ich povazovat’ za privlastiiovacie,
ale podla kontextu, v akom st pouzité, nech maju vyznam vztahovych pridavnych mien alebo
privlastnovacich pridavnych mien.
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Nova paradigma v didaktike ?

V priebehu poslednych 30 rokov sa v edukacnych vedach (pedagogika,
didaktika, odborové a predmetové didaktiky — Eurdpa; ,science
education research and theory“ — Amerika, Azia, Australia) objavuju
noveé idey [2 — 6, 8 — 19, 25], ktoré:

1. reaguju na potreby informacného veku a znalostnej spolo¢nosti;

2. integruju do didaktik poznatky dalSich vedeckych a odbornych
disciplin, predovSetkym kognitivnych vied, informatiky atd'’;

3. umoziuju prekonanie tradi€ného spdsobu vzdelavania, ktoré bolo
orientované na potreby industrialneho kapitalizmu a socializmu
(masova a pasova vyroba) — tento spésob vzdelavania ,vyrabal®
frontalnou vyucbou masovy vyrobok — ,priemerného Ziaka“.

Tieto idey natolko menia obsah, spdsob a metddy Skolského
vzdelavania, Ze mozno hovorit o novej paradigme v edukacnych
vedach, ¢o ma za nasledok kontinualne reformy vzdelavania prakticky
vo vSetkych vyspelych krajinach sveta. Niektoré délezité koncepcné
idey su prezentované dale;.
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Didakticka komunikacia
v predmetovych/odborovych didaktikach

Metodické ponatie predmetovych didaktik — zameranie na formy, metédy
a prostriedky vyucby; obsah uciva je dany osnovami.

Aplikaéné ponatie — predmetova didaktika vychadza z obecnej didaktiky,
ktorou je ovplyvnena metodika, pricom sa stanovuju ciele a koncepcia
vzdelavania z hfadiska pedagogickych taxonomii. Do obsahu vzdelavania
ur¢ovaneého osnovami a ucebnymi planmi didaktika nezasahuije.
Integra¢né ponatie predmetovej didaktiky — vyucba a vzdelavanie je zlozity
proces, ktory mozno postihnat len Studiom a zapojenim viacerych vied.
Predmetova didaktika integruje do jedného systému poznatky viacerych
vednych disciplin. Obsahom vzdelavania sa zaobera len okrajovo.

V komunikaénom ponati (zahrriuje aj metodické, aplikacné a integracné
aspekty) sa predmetom didaktiky prislusnej vedy/odboru stava cely suvisly
proces odovzdavania vysledkov a metéd matematického, prirodovedného,
technického a odborného poznania do vedomia jednotlivcov, ktori sa na
vzniku poznania nepodielali — obsah vzdelavania je klu¢ovy. Tento proces
sa nazyva didakticka komunikacia daného odboru [2, 4, 5, 6, 21, 22].
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Filozofia vzdelavania - CWSEI

Carl Wieman, nositel’ Nobelovej ceny za fyziku v roku 2001:

Vysledky testovania ukazuju, ze v tradiénych kurzoch
Studenti porozumeju iba 30% zakladnych pojmov uéiva
danej vedy. Tradi€né vyucovanie vytvara v mysliach
ziakov formalne pojmy a znalosti [25].

Fyzikalni zacCiatocnici (physics novices) vnimaju obsah fyziky ako
izolované informacie prezentované autoritou, ktorej sa musi verit’, preto
sa ich ucia spamati bez porozumenia [25].

Experti vo fyzike chapu obsah fyziky ako koherentnu struktiru pojmov
a poznatkov popisujucich prirodu a overenych experimentmi.

CWSEI - Carl Wieman Scientific Education Iniciative [26] — je kontinualna

reforma vzdelavania zamerana na Studentov uditelstva ZS a SS — hlavné idey:

— Ugel vzdelavania v oblasti prirodnych vied a matematiky uZ nie je iba vo
vychove a priprave zlomku populacie — buducich vedcov. Moderna
ekonomika je zaloZzena na vede a technolégiach — potrebujeme ovela
vacSie mnozstvo vedecky a technicky vzdelanych ob&anov nez doteraz;

— Déraz na hiboké porozumenie uciva ako aj na osvojenie postupov
poznavania prirodnych vedach a matematike;

— Déraz na vytvaranie koherentnej Struktury vedeckych a odbornych
poznatkov ako aj Siroko aplikovatelnych stratégii rieSenia problémov
(nie iba naucené rieSenia podla receptov).

Filozofia vzdelavania — STEM

STEM - Science, Technology, Engineering, and Mathematics

Prof. David Hestenes, Arizona State University, USA
1. Analyza situacie zalozena na vysledkoch PISA a FCI

2. Analyza koncepcii vzdelavania: ,,tradicné vzdelavanie
je zalozené na naivnej teérii transferu poznatkov*
(edukacna ,,tedria kalorika“, ,,postarska teéria“).

3. Poznatky, znalosti (deklarativne aj proceduralne) sa nemozno
naucit’ (formalnym) u€enim. Takto ziskanym deklarativhym
znalostiam chyba porozumenie, proceduralnym schopnost’
rieSit’ problémy, ktoré vyzaduju viac nez len nauéené postupy
podla vzorcov [10].

4. .S tedriou modelovania poznavania a u€enia profesora Hestenesa
je spojeny aj princip ‘u¢enie pomocou poznavania’ — Ziaci a Studenti si
vytvaraju na zaklade pozorovania a rozmysSlania modely, ktorymi javy
v okolitom svete popisuju a vysvetluju. Vyu€ovaci proces ma byt
zamerany nielen na u€enie sa o okolitom svete ale aj na proces jeho
aktivneho spoznavania [23].”
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Science education research and theory

Tradiéna didaktika Nova paradigma pripaja:

* Naucit edukanta vSetko * Optimalny rozvoj edukanta,
potrebné pre Zivot a prax a jeho kognitivnych schopnosti

* Vedomosti, znalosti, zrunosti, « Struktary poznatkov, koncep-
kompetencie, gramotnosti tualne modely, poznavanie

* IntegraCné pojatie didaktiky, « Komunikacné pojatie didaktiky,
avSak niektoré discipliny ——— kognitivna lingvistika, systemika,
v portféliu chybaju vizualizacné techniky

» Kiritické myslenie, rieSenie » Doraz na pojmy a modely ako
problémov (problem-solving) ustredna mysSlienka kurikula

« Ziak je ,prazdna nadoba“, do * ResSpektuju sa prekoncepcie
ktorej mozno ,nalievat™ a naivné empirické nazory Ziaka
didaktizované poznatky J

l VyuGovanie

VyuCovanie — uCenie — osvojenie  Poznavanie — modely —
— aplikacia vedomosti overovanie — aplikacia poznatkov

Ucenie pomocou poznavania

Poznavanie jedinca je:
1. vytvaranie nového poznatku,
2. vlastnou aktivitou.

1. Poznavanie je

 subjektivne — vytvaranie vlastnych poznatkov (mézu i nemusia byt
objektivne nové),
— vytvaranie novych poznatkov (vedec ako jednotlivec),
— uCenie sa — ziskavanie a organizacia poznatkov — vytvaranie
mentalnych konceptualnych modelov / individualnych pojmovo
poznatkovych systémov so Strukturou (dieta, ziak, Student),

» objektivne vedecké — vytvaranie novych poznatkov (komunita
vedcov, technikov,...),

» aj Cinnost vztahujuca sa na konkrétny problém — ziskavanie
poznatkov a ich organizacia do modelu s ciefom rieSit konkrétny
problém (lekar, ucitel’ka, konstruktér, manager,...).
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Ucenie pomocou poznavania

Poznavanie jedinca je:
1. vytvaranie nového poznatku,
2. vlastnou aktivitou.

2. Vlastna aktivita pri vytvarani poznatku znamena, ze jedinec si
poznatok:

» vytvara, nie prebera z databazy poznatkov.

* Ak nejaké poznatky odniekial ziskava (aj s pomocou niekoho
iného), usporiada ich do systému, ¢im vznikne nova kvalita —
poznatok vysSieho radu — konceptualny model vo forme
individualneho pojmovo poznatkového systému so Strukturou.

Poznavanie nie je:

* ucenie novym poznatkom (transfer poznatkov, napr. ucitel/ka— Ziak),

* u€enie sa novym poznatkom (iba transfer poznatkov bez ich
usporiadania do Struktury, napr. transfer uCebnica — ziak),

* precviCovanie a osvojovanie si uciva,

» aplikacia existujucich poznatkov na dany problém, konkrétnu situaciu.

Ucenie pomocou poznavania

Poznavanie jedinca je:
1. vytvaranie nového poznatku,
2. vlastnou aktivitou.

Nastroje poznavania:
* materialne
— technické (pristroje),
— zmysly a CNS (zrak, sluch,..., mozog),
* nematerialne
— pojmy,
— konceptualne a mentalne modely (so Strukturou) ,
— myslienkové postupy (deduktivne, induktivne, analdgie, metafory,...).

Poznavanie ma zlozku:
* procesualnu — poznavacie postupy, metody, aktivity,

* obsahovu — vysledky poznavania: pojmy, poznatky, konceptualne
modely.
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Konceptualne a mentalne modely: nastroje
Fudského poznavania

* “Ludstvo preziva, pretoZze sme vyvinuli schopnost’ ‘delit” (cut up)
svet na ‘kusky’ (chunks), ku ktorym pripojujeme urcité vyznamy.
Proces ‘delenia’ a nasledne hladania vztahov medzi tymito
‘kuskami’ ako sucast’ poznavania (obzvlast vedeckého poznavania),
sa nazyva modelovanie a vysledky tychto mentalnych akcii
nazyvane (vedecké) modely.” (Gilbert et al, 2008, Visualization:
Theory and Practice in Science Education. Springer)

+ “Veda poznava objekty a javy realneho sveta nie prostrednictvom
priameho pozorovania, ale vytvaranim konceptualnych modelov,
ktorymi pozorovania interpretujeme a vysvetlujeme. Tieto modely
pritom reprezentuju mentalne pojmy a poznatky v mysli Cloveka.
Tato epistemologicka koncepcia sa nazyva konStruktivny realizmus
podla filozofa Ronalda Giereho [8].”

Detské modely

Model stroja na vyrobu
mrkvovej Stavy - nakres,
Danielko, 4 roky

Elektricky buchar
Danielko, 8 rokov

Danka, 3 roky, kognitivna
mapa domu ziskana vhfadom
na schodoch zo skla v Auparku
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Model vysvetlujuci fazy Mesiaca

Realita — takto fazy
Mesiaca vidime na oblohe.

Model popisujuci a vysvetlujuci

fazy Mesiaca.

Modely atému
Planetarny model
(Rutherford a Bohr)

Thomsonov
(pudingovy) model

Mikrofotografia
atomov

»-> Kvantovomechanicky model

I=1

m=0
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Sily v realite
Newtonov model sily

Newtonov model silovych pésobeni je vyjadreny
Newtonovymi zakonmi:

1.

2.
3.
4

Zakon zotrvacnosti
Zakonsily: F=m - a
Zakon akcie a reakcie

Principom absolutneho
priestoru a ¢asu

Principom nekonecnej \

rychlosti Sirenia
silového pdsobenia

—

smer pohybu

Relativisticky model sily

principy 4 a 5 odmietol.

Cas a priestor je ,deformovany*
silou — gravitaciou.

Silové pbsobenie sa Siri konec¢nou
rychlostou — rychlostou svetla.

Pojmy — zakladné konceptualne a mentalne

mOde'Y l'eality , 1rojuholnikoveé”
Zakladnou jednotkou symbolického poznania modely pojmov
je pojem - idea nie€oho [20].
Myslenie prebieha za pomoci zakladnych jednotiek, \

predstav a pojmov:
— predstava — nazorny odraz predmetu alebo javu v n/asom vedo}m
- pojem — abstraktny konStrukt, zachytava 4, ; 4

podstatné znaky predmetov a javov.

Svet ludskej mysle obsahuje aj viac & menej jasné
mentalne predstavy a konstrukcie, ktoré nie su A
spojené s mentalnymi slovami a nie su sucastou <
mentalnych pojmov. Tieto mentalne konstrukcie 4
nazyvame neverbalnymi pojmami Ci ,ideami, ktoré
mobZzu byt transformované na pojmy pridanim symbolov,
ktoré ich reprezentuju“ [10].
V ramci Hestenesovej teérie modelovania [10, 11] su
sucast'ou pojmov ako zakladnych jednotiek poznania Fig,6: Concept triad
aj symboly a neverbalne predstavy.
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Pojmy — zakladné konceptualne a mentalne
modely reality

Matematické a fyzikalne myslenie fyzikov na vedomej urovni je velmi
Casto zalozené na vizualnych obrazoch a predstavach bez pouzivania
slov.

“Slova zvukového a pisaného jazyka nehraju Ziadnu rolu v mechanizme
modjho myslenia. Fyzikalne entity, ktoru funguju ako prvky myslenia, su
urCité znaky a viac Ci menej jasné predstavy, ktoré sa volne reprodukuju
a kombinuju. Tieto prvky maju, v mojom pripade, vizualny alebo pocitovy
charakter (vizualne predstavy, svalové napatia, hmatové pocity apod.).
BezZné slova alebo iné znaky pouzivam az sekundarne — pri transformacii
do pisaného Ci zvukoveho jazyka.” (Z Einsteinovho listu, [7]).

Aktivacia: mentalne pojmy aktivuju slova.

|-

Interné (mentalne) pojmy L | Externé pojmy

Re-aktivacia: symboly externych pojmov aktivuju mentalne pojmy.

Poznavanie sveta

Priame: modely Nepriame: vytvaranie
,Kopirujuce® realitu ,neadekvatnych*
teoretickych modelov

* Predstavy a empiricky * Abstraktné pojmy
vytvorené pojmy ,nezodpovedajuce” realite

« Jednoduché ,empirické » Abstraktné modely nekopiruju
zakony“ ako empirické modely vnimanu realitu (aj preto, Ze nie
odvodené z pozorovania sme schopni ju vidiet, €i priamo
reality pozorovat).

* Modely popisuju vnimanu * Modely vysvetluju pozorované
realitu (phenomena-based javy a umoznuju predikciu
concepts [1]). (model-based concepts [1]).

« Kognitivne mapy okolia * Kognitivne mapy Struktury

modelov

179




Educational & Didactic Communication 2009
Pavol Tarabek: Ugenie pomocou poznavania — Learning by Cognition

Ucenie poznavanim

* VyucCovanie zalozit na prirodzenej zvedavosti Ziakov

* Vyuc€ovanie nahradit kou€ovanim vzdelavania, t.j. uCitel/ka
poskytuje podnety, radi, usmerfiuje, pomaha...

» Doalezité je dokladné budovanie pojmov.

* Umoznit’ ziakom vlastné pozorovanie, experimentovanie,
konstruovanie

* Umoznit ziakom skumat svet, objavovat nezname, prezivat
dobrodruzstvo poznavania

« Motivovat poznavanie aj inak — napr. potrebou riesit problémy

* Nezamienat si poznavanie s ,formalnym“ u€enim sa o poznavani

* Nastroje poznavania su délezité ale nudné — naucit sa im je pre
Ziaka Casto naroCné a oslabuje motivaciu — preto opatrne
davkovat ich zaradovanie do uciva

Aka je realita?

* Vysledky slovenskej ,reformy“ su limitované:

— absenciou porozumenia, €o je to vlastne poznavanie a poznatky,
ako vyzeraju, aku maju Strukturu;

— neexistujucou pripravou ucitefov, autorov ucebnic a vydavatelov;

— absenciou analyticko-syntetického systémového pristupu, ktory
chape vzdelavanie a Skolsku vzdelavaciu sustavu ako komplexny
systém s navzajom ovplyviiujucimi sa komponentami.

* V podstate vSetky zname americké a zapadoeuropske reformné
aktivity planuju a uskutoCnuju kurikularne reformy tak, ze
predovSetkym vzdelavaju toho, kto reformy realizuje — vyucujucich,
tvorcov kurikula, autorov ucebnic, ...

+ Kam to vedie?

Jedna ukazka z ucebnice:

D. Machala a jeho uéebnica pre prvy stupefi ZS s nazvom Citanie
o Slovensku: ,Astronoém je ¢lovek, ktory dalekohladom pozoruje
hviezdy a podla ich rozostavenia vie predpovedat’ pocasie.“
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Aka je realita?
Vzdelavanie na Slovensku zaostava

»olovensko urobilo v niektorych oblastiach obrovsky pokrok.
MenSi a stredni manazéri su ¢asto na rovnakej urovni ako
europski, a prejavuje sa to v Coraz vySSej kvalite. Ked si pred
dvadsiatimi rokmi Clovek kupil nie€o, ¢o bolo vyrobené na
Slovensku, bal sa, Zze sa mu to rozpadne. Dnesné deti si to
nastastie nevedia predstavit, pretoZze dnes je to naopak — Co je
vyrobené na Slovensku, je vacsinou kvalitnejSie, ako to, o je
dovezené povedzme z Azie. Neuveritelna zmena.

Zostali tu oblasti, ktoré su pozadu, predovSetkym zdravotnictvo,
Skolstvo a socialna sféra.

Takze vidim Slovensko z oboch stran - zo strany biznisu, kde sa
mnohé zmeny uz presadili, a zo strany Skolstva a vbbec oblasti
neziskovej sféry, kde na mnohé vacsie zmeny iba ¢aka.”

(Daniel Butora, OKO 44/2009, VPN, redaktor a zastupca riaditela
radia Slobodna Eurdpa, manazér vzdelavacej spolo¢nosti FBE)

Co hovori ICSED_1 ?

V tomto veku su ziaci prirodzene zvedavi, zaujimaju sa o svet okolo
seba a o jeho fungovanie, hladaju pri€iny fungovania, skusaju a ucia
sa pri tom.

Postupné oboznamovanie sa s prirodnymi a spolo¢enskymi javmi a zakonitostami
v sullade s prirodovednym a spoloéenskovednym poznanim je umoznené v tomto

stupni vzdelavania takym sp6sobom, ktory u Ziaka rozvija aj procesualnu stranku

samotného poznavacieho procesu. Délezité je, aby ziak vnimal zmeny vo svojom

okoli, rozumel a snazil sa ich vysvetlit.

Vzdelavacie C€innosti su zamerané na podnecovanie poznavacej

zvedavosti a skumanie javov a udalosti, ktoré su spojené so

samotnym a jeho bezprostrednym zivotnym prostredim.

VyucCovanie je postavené na pozorovacich a vyskumnych aktivitach,
ktorych cielom je rieSenie Ciastkovych problémov, pricom
vychodiskom k stanovovaniu problémov su aktualne detské
vedomosti, ich minula skusenost a uroven ich kognitivnych
schopnosti, napriklad v témach ,plynutie Casu, zmeny v prirode,
cyklus stromu, rastliny, zvierata, hmota“.
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Ako to vyzera?

Udenie vedeckému
poznavaniu je
formalne.

Takto sa to nema ri)’b_iﬂ!_!_//

To su pravidla pre
laboranta.

Aj vedec experimentator
motivovany ,iba“ mzdou
si najprv nastuduje
teoreticky model,

ktory ma overovat.
Naplanuje pokusy,
vyberie postupy

a nastroje (nielen
materialne ale aj
myslienkoveé).

Ako vyzera reforma — obsahovy a vzdelavaci
standard pre 1. st. ZS: hmota a latka

Obsah a vzdelavaci Standard
1. roénik

Otazka je nespravna,
pretoze vzduch je latka.
Spravna otazka ma byt
,~Je vzduch hmotny?”

Tu sa pouziva termin ,hmota“ v hovorovom vyzname (napr. ako
modelovacia hmota), €o je v spojeni s danymi pojmami nepripustné.

Termin ,hmota“ vo fyzikalnom vyzname je pre deti prili§ naro¢ny, pretoze hmota sa
vyskytuje vo dvoch formach: ako latka (ma hmotnost, napr. telesa, kvapaliny, plyny)
a ako pole (nie je hmotné, napr. gravitacne, elektromagnetické, atd.).

wvzduchu
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Ako vyzeraju
,reformné*
ucebnice.

Matvematika pre
2.r.ZS — geometria
SR

Spracovanie rovnakej
témy v uc€ebnici:
Matematika
pre 2.r.ZS — geometria
CR

Situacné vyucovanie je
zasadené do konkrétnej
situacie primeranej veku
deti.

Skusenosti s pouzivanim
ucebnice ukazali, Ze je sice
narocnejSia pre vyucujucich,
ale deti ju obfubuju

a vysledky su lepsSie.
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Poznamka na zaver

Autor sa v priebehu poslednych troch rokov aktivne zuc€astnil viacerych
svetovych a eurépskych konferencii venujucich sa edukacnému vyskumu
(educational research), napr.:

* AAPT Summer Meeting 2008 & Physics Education Research Conference 2008,
Edmonton, Canada: University of Alberta (AAPT — American Association of Physics
Teachers);

* GIREP 2008 International Conference, Nicosia, University of Cyprus
(GIREP — Groupe International de Recherche sur I'Enseignement de la Physique);

* FISER 2009 - Frontiers in Science Education Research Conference, Famagusta, North
Cyprus: Eastern Mediterranean University;

» Excellence in Education 2009, The International Centre for Innovation in Education,
August 23-27, 2009, Ulm, Germany;

+ ESERA 2009 Conference, Istanbul, August 31 - September 4, 2009
(ESERA - European Science Education Research Association);

* NARST 2010 annual conference, March 21-24, 2010, Philadelphia, PA, USA,
(NARST — National Association for Research in Science Teaching).

Praktickymi vysledkami svetového edukacného vyskumu su reformné aktivity
zamerané na vzdelavanie vo vacsine vyspelych krajin sveta. Z tohto pohladu
o slovenskej ,reforme® vzdelavania mozno povedat, Ze vébec nie je reformou
a nevedie ku skvalitneniu vzdelavania v zmysle potrieb znalostnej spolo¢nosti.
Pozitivne mozno hodnotit iba usilie mnohych vyuc€ujucich, ktori sa o zlepSenie
vzdelavania usiluju.

Pavol Tarabek
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