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WORK ACTIVITIES AND CHILDREN WITH SPECIAL
EDUCATIONAL NEEDS IN PRIMARY SCHOOL

PRACOVNi CINNOSTI A DIiTE SE SPECIALNIMI
VZDELAVACIiMI POTREBAMI NA PRIMARNI SKOLE

Iveta Vacikova, Jarmila Honzikova

Abstract

The article is focused on the education of children of younger school age in special
primary schools. One of the most important areas of education for pupils with special
educational needs are crafts and working activities. The article also provides a brief
description of individual mental disabilities in relation to the degree of development of
psychomotor skills and self-service.

Key words: special primary school, crafts and working activities

Abstrakt

Clanek je zaméfen na vzdélavani déti mladsiho $kolniho véku v zakladnich $kolach
vzdélavacimi potfebami je pracovni vychova. V ¢lanku je uvedena i struCna
charakteristika jednotlivych mentalnich postizeni ve vztahu ke stupni rozvoje
psychomotorickych dovednosti a sebeobsluznosti.

Kli¢ova slova: zakladni skola specialni, pracovni vychova

UuvoD

Vzdélavani zaku se specialnimi vzdélavacimi potfebami ma své priority. | to, Ze se tito
jedinci sami vyznaduiji jistou odliSnosti, naznacuje, zZe cesta jejich pokrokt bude odlisna
od té bézné. Ano, bude zde zapotfebi vice lidskosti, tolerance a urcitého nadhledu,
dodrzovani pravidel, nastaveni fadu i schematiCnosti pfi postupu prace v ramci
dosahovani vysledkl. Dosahnout u téchto zaka toho, co se bézné populaci jevi jako
naprosto banalni a samozfejmeé, je pro rodiCe, specialni pedagogy, asistenty,
vychovatele obrovskou kazdodenni dfinou. A kazdy sebemens$i posun vpied je tim
tahlem, motivaci, Zze to ma smysl.

Déti se zdravotnim handicapem ¢i socialnim znevyhodnénim spadaji do skupiny Zaku
se specialnimi vzdélavacimi potfebami. Proto, aby se mohli vzdélavat, potrebuji
specialné upravené ucebnice, didaktické kompenzalni pomulcky. Zajistuji se jim
upravy Skolniho vzdélavaciho programu - individualni vzdélavaci plany. K dispozici je
jim asistent pedagoga. Mezi nejCastéjSi problémy zaku se specialnimi vzdélavacimi
potfebami patfi télesné, mentalni, kombinované postizeni Ci vyvojové poruchy a
autismus. V edukacnim procesu je mozné se setkat i s zaky, ktefi maji jina zdravotni
postiZzeni ¢i omezeni, mezi néz patfi zrakove, sluchove, feCové postizeni nebo také
obtizné vychovatelni jedinci.

Podle MSMT je ditétem, zakem &i studentem se specialnimi vzd&lavacimi potfebami
Zak, ktery k dosazeni svych vzdélavacich moznosti nebo k uplatnéni a uzivani svych
prav na rovnopravném zakladé s ostatnimi potfebuje poskytnuti podparnych opatfeni
vyplyvajicich z jeho individualnich potfeb na zakladé jeho zdravotniho stavu, odliSného
kulturniho prostiedi nebo jinych Zivotnich podminek. (MSMT)
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1 IDENTIFIKACE POSTIZENI V KONTEXTU
PSYCHOMOTORICKEHO VYVOJE A MANUALNi DOVEDNOSTI

Na specialnich Skolach se muZzeme setkat s détmi, které maji té€lesny, mentaini &i jiny
handicap. Nejprve se pokusime definovat mentalni postizeni, které nasledné
popiSeme v kontextu rozvoje psychomotorickych dovednosti.

1.1 MENTALNI POSTIZENI

Vagnerova (1999) uvadi, Ze mentalni retardace je nejCastéji charakterizovana jako
neschopnost dosahnout odpovidajiciho stupné intelektového vyvoje, prestoze byl
takovy jedinec pfijatelnym zplsobem vychovné povzbuzovan. Nizka uroven
inteligence byva spojena se snizenim funkci nebo zménou dalSich schopnosti a
odliSnosti jeho osobnosti. Mezi dalSi hlavni znaky patfi nizka droven rozumovych
schopnosti, ktera se projevuje predevSim nedostateCnym rozvojem mysSleni,
omezenou schopnosti uCeni a obtiznéjSi adaptaci na bézné Zivotni podminky.
Postizeni je trvalé, pfestozZe je v nékterych pfipadech a v zavislosti na etiologii mozné
CastecCné zlepSeni. Horni hranice dosaziteIného rozvoje takového Clovéka je dana
zavaznosti a priinou defektu a téz individualné specifickych vychovnych a
terapeutickych vliva. (Vagnerova, 1999).

Nyni se zaméfime na psychomotoricky vyvoj a manualni schopnosti jedincl
s jednotlivymi postizenimi v ramci pfedmeétu pracovnich Cinnosti. Charakteristiky
jednotlivych postizeni (Valenta, 2012; Svarcova, 2006):

Lehka mentalni postizeni (IQ 50-69) (F70) klasifikace dle MKN 10

Oblast sebeobsluhy u nich nebyva pfiliS naruSena. Tito jedinci jsou vzdélavani na
zakladni $kole, SVP maiji upravené pro minimalni vystupy. VétSina dosahne uplné
nezavislosti v osobni péci a praktickych domacich dovednostech, i kdyz je vyvoj proti
normé pomalejSi. Dobfe zvladaji praktické, manualni ¢innosti, oproti teoretickym.

Stredni mentalni postizeni (1Q 35-49) (F71)

Z&ci se stfednim mentalnim postizenim se vzdélavaji na Zakladni $kole specialni
(ZSS). Vyvoj jemné a hrubé motoriky je opozdén, u jedincl pFetrvava neobratnost. K
zafixovani ¢ehokoli je tfeba ¢astého opakovani. Zvladnou bézné navyky a jednoduché
dovednosti, pfedevSim v oblasti sebeobsluhy. Pokud neni vyZadovana rychlost
a pfesnost, mohou vykonavat jednoduché pracovni ukony. U téchto jedincl
pretrvava nekoordinovanost pohybu. Samostatnost v sebeobsluze byva mnohdy
pouze Castecna.

Tézka mentalni postizeni (IQ 20-34) (F72)

Psychomotoricky vyvoj je u téchto déti znacné omezen, nutny je pravidelny nacvik
koordinace pohybl. Objevuji se stereotypni automatické pohyby, motorika je vyrazné
naruSena. V ramci sebeobsluhy a samostatnosti pfi stravovacich, hygienickych ci
praktickych dovednostech jsou zavisli na pomoci druhé osoby. Tyto déti jsou umistény
ve specialnich zafizenich.

Hluboka mentalni postizeni (1Q < 19) (F73)

Vyskytuje se tézké opozdéni psychomotoriky, motorika je omezena, Casto byvaji
imobilni. Jedinci s timto stupném postiZeni jsou schopni pod vhodnym vedenim podilet
se malym dilem na praktickych a sebeobsluznych ukonech. Vedeni a dohled druhé
osoby je u nich nutnosti.
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Pravo na vzdélavani maji vSichni zaci, bez vyjimky. Vzdélavani je jim umoznéno ve
specialnich zakladnich Skolach, kde se vzdélavaji zaci se stfednim, tézkym i hlubokym
mentalnim postizenim. Manipulacni schopnosti a psychomotorika je zcela individualni
u kazdého zaka, neda se konkrétné popsat, co pfesné zak s danym postizenim
zvladne. Dva Zaci se stejnou klasifikaci mohou byt naprosto rozdilni pfi manipulacnich
a dovednostnich Cinnostech. Od roku 2004 jsou v ramci specialnich Skol zfizovany
rehabilitacni tfidy pro zaky s hlubokym mentalnim postizenim. Jednotlivé rozdily mezi
postizenimi jsou tézko kontrolovatelné, specialista je posuzuje na zakladé klinické
zkuSenosti. VétSina zakl ma vypracovany individualni vzdélavaci plan, ktery je
zpracovan na zakladé SVP konkrétni $koly, a ve spolupraci se SPC, které se $kolou
spolupracuje. Néktefi Zzaci, pokud to jejich zdravotni stav neumoznuje, jsou vzdélavani
v domacim prostfedi, kam za nimi dochazi specialni pedagog.

Jina mentalni postizeni (F78)

Termin se pouziva pouze tehdy, je-li stanoveni stupné rozumoveého postizeni pomoci
obvyklych metod zvlasté nesnadné nebo nemozné pro pfidruzené smyslové nebo
télesné poskozeni. Osoby jsou zcela zavislé na pomoci druhého Clovéka.

Neuréena, nespecifikovana mentalni postizeni (F79)

Toto oznaceni se pouziva v pfipadech, kdy je mentalni postizeni prokazano, je vSak
obtiZzné nebo nemozné urcit jeho uroven, a zaradit tak osobu do nékteré z predchozich
kategorii. Jedinci jsou zcela nesamostatni, vyzaduji neustalou pomoc a vedeni druhé
0soby.

1.2 KOMBINOVANE VADY

Za kombinované vady povazujeme takove, které se vyskytuji jako kombinace dvou a
vice druhu postizeni, ktera postihnou jednoho jedince. Je velmi slozité jej pfesné
klasifikovat, protoZe se vétSinou jedna o rizné formy a druhy postiZzeni. Jedna se tedy
0 zavazné postizeni, poruchy a vady, které se velmi ¢asto sdruzuiji, vyskytuji se
spoleéné&. V Ceské republice se pouziva nékolik nazvl pro kombinované vady, mezi
oznaceni patfi: vicenasobné postiZzeni, hluboké postiZzeni. V neposledni dobé se ujal i
anglicky nazev ,multihandicap®.

Poruchy pozornosti, impulzivita

Pozornost byva oznacovana jako schopnost zaméfit svoji psychickou aktivitu na danou
¢innost, urcity déj nebo konkrétni predmét. Poruchy pozornosti spocivaji v riizné mife
naruseni jednotlivych sloZek pozornosti, dochazi k jejich sniZzeni nebo zvySeni. Nastat
muaze napfiklad snizenim schopnosti koncentrace pozornosti, nebo naopak pfi
nepfiméfené zvysené funkci pozornosti. Poruchy pozornosti jsou déleny na dvé
zakladni formy.

ADHD (porucha pozornosti s hyperaktivitou)

Do této skupiny se fadi Zaci s poruchou pozornosti a hyperaktivitou. Jedna se o
vyvojovou poruchu, ktera je charakteristicka nepfiméfenym stupném pozornosti,
hyperaktivitou €i impulzivitou. PotiZze jsou Casto spojené s neschopnosti dodrzovat
pravidla chovani a opakované provadét urcité pracovni vykony po delSi pracovni dobu.
Tito jedinci byvaji sobéstaéni pfi manualnich €innostech. Tyto deficity, které jsou
evidentné biologické, ovliviuji interakci ditéte s rodinou, Skolou, ale téz s celou
spolec¢nosti. (doc. PaedDr. Marie Kocurova Ph.D. online pfednaska)
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ADD (porucha pozornosti, bez hyperaktivity)

Jedna se o poruchu pozornosti, u které neni pfitomna hyperaktivita. Je to vyvojova
porucha charakteristicka problémy s udrzenim pozornosti pfi aktivitach. Typické jsou
problémy s organizaci aktivit a feSenim ukoll vyZadujicich soustfedéni, zapométlivost,
snadné rozptyleni vné&jSimi podnéty, obtize s vnimanim pokynu, obtiZze postupovat
podle instrukci a dokoncit zadané ukoly, at uz se jedna o praktické Ci teoretické
cinnosti.

PAS (porucha autistického spektra)

Autismus byva charakterizovan jako uzavieni se do sebe. Jedna se o poruchu
socializace, neschopnost navazani mezilidskych vztahl, ktera byva spojena
s poruchou komunikacnich schopnosti. (Svarcova, 2006)

U téchto zaku je nékolik dulezitych faktoru, které je potfeba dodrzovat prevazné z
divodu vzajemné pohody a vstficnosti Zaka respektovat dany rezim, uposlechnout
zadavané pokyny. Individualizace je jednou z nich. Snazit se Zaka co nejméné
omezovat, pfesto mu dokazat zajistit bezpeci. Zadané ukoly volit tak, aby je zak byl
schopen zvladnout. Vzdy se snazit o dokon&eni Ukolu. Cinnosti zakim zadavat
umeérné jejich mentalnimu véku.

2 CHARAKTERISTIKA ZAKLADNIHO VZDELAVACIHO PROGRAMU
ZAKLADNI SKOLY SPECIALNI

Vychova a vzdélavani jedincu s postizenim je chapano jako celozivotni proces. Cilem
zakladnich 8kol specialnich je rozvijet psychologické a fyzické schopnosti a
predpoklady zakl. Vybavovat je védomostmi, dovednostmi a navyky, které jim umozni
zapojit se do spolecnosti.

2.1 CHARAKTERISTIKA UCEBNICH PLANU NA ZAKLADNi SKOLE SPECIALNI

V této Casti se ve stru¢nosti seznamime s jednotlivymi dily ramcového vzdélavani na
specialnich Skolach. Tento plan svym pojetim navazuje na RVP ZV — minimalni
vystupy, jeZ upravuje vzdélavani Zaka s lehkym mentalnim postizenim. RVP ZSS
respektuje a toleruje opozdény psychomotoricky vyvoj zaku, jejich pracovni i fyzické
moznosti a pfedpoklady.

Dil I je realizovan pro Zaky se stfedné téZzkym mentalnim postizenim, zahrnuje
upravené vyucovaci pfredméty podle potfeb, schopnosti a dovednosti zakld. Pfredmét
pracovni vychova je soucasti oblasti, ktera je pojmenovana Clovék a svét prace.

Dil Il je uren zakim s tézkym az hlubokym mentalnim postizenim a soub&znym
postizenim vice vadami. Clenéni tfid nevychazi z vékové charakteristiky Zaku, ale
z urovné jejich individualnich schopnosti a specifickych potifeb. Rezim dne je pro zaky
rozdélen na pravidelné stfidani vyuky, odpo€inku a hry. VZdy je nutné, aby Elenéni
odpovidalo moznostem a zatiZzeni Zaka. Ve Skolskych zafizenich, ktera nemaiji pro tyto
Zaky vyhotovené SVP, jsou pro né vypracovany individuélni vzdélavaci plany, podle
kterych se Zaci vzdélavaji. Oblast zamé&fujici se na pracovni innosti je nazvana Clovék
a svét prace — pracovni vychova. Veskera podpurna opatreni, ktera se vyuzivaji pfi
vyuce, vedou Zaky k rozvoji jejich osobnosti a zvySeni urovné manualnich dovednosti.
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2.2 CILE A UKOLY PRACOVNICH CINNOSTI VE SPECIALNICH SKOLACH

Cile zakladniho vzdélavani zakl se stfedné tézkym mentalnim postizenim jsou
pfizpusobeny jejich omezenym mozZnostem vzhledem ke snizeni rozumovych
schopnosti a opozdénému psychomotorickému vyvoji. Zaci s mentalnim postizenim
ziskavaji zakladni pracovni védomosti o materialech, nastrojich i pracovnich
postupech. Jsou seznamovani s riznymi materialy a jejich funkcemi. UCi se vhodné
uzivat pomucky Ci naradi, pracovat samostatné i ve skupiné, respektovat a tolerovat
praci druhych. Rozviji se u nich jemna i hruba motorika, ktera byva mnohdy naruSena
pravé mentalnim postizenim. Pracovni vychova je jednou ze stézejnich vzdélavacich
oblasti. Cilené je zaméfena na rozvijeni motorickych schopnosti a dovednosti,
zakladni hygienické navyky a veskeré mozné cCinnosti v oblasti sebeobsluhy. Je
realizovana v pribéhu celého vzdélavaciho procesu, od prvniho az po desaty roc¢nik
zakladni Skoly specialni. (Honzikova, 2015)

2.3 PROSTREDKY SPECIALNE PEDAGOGICKE PODPORY

Podle Zampachové a Cadilové (2020) maji podplrna opatfeni dopomoci vytvofit
zakim takové podminky, které odpovidaji jejich specialnim vzdélavacim potiebam.
Vyrovnavaci opatfeni se uziji u zakl se zdravotnim nebo socialnim znevyhodnénim.
Podplrna opatfeni jsou uréena pro vzdélavani zakd se zdravotnim postizenim a
zahrnuji nasledujici:

Organizace vyuky zahrnuje opatfeni, ktera zajisti organizani podporu Zaka
ve Skolnim prostfedi s vyuzitim strukturalizace aktivit, ¢innosti a vizualni podpory;
prezentuje upravy organizacni stranky vyuky. Cilem téchto opatfeni je minimalizace
unavy a stresu.

Vybér didaktickych pomiicek se vhodné voli k cili, ktery je ve vyu€ovaci jednotce
sledovan. Dulezity je vybér pomUcek podle véku Zakul a postizeni. VSeobecné se jedna
o0 pomucky vyuzivajici zrakové ¢&i sluchové vnimani. Nazornost pro vétsi predstavu
Zaka o konkrétnim tématu, pozitivné ovliviiuje jeho proces zapamatovani.

Uprava obsahu vyuky napomaha pedagogim k plné&ni vzdélavacich cild, protoze pro
nékteré zaky je potfeba upravit obsah vzdélavani a pfizpusobit ho individualnim
moznostem jednotlivcu.

Uprava prostredi uplatiiovanim pravidel Gpravy zasedaciho poradku, prostoru pro
pInéni ukolu i strukturalizace jednotlivych postupu se dafi eliminovat negativni dopad,
ktery maze byt doprovazen i zavaznymi problémy v chovani zaka.

Asistent pedagoga zajiStuje pfimou pedagogickou €innost pfi vzdélavani a vychové
podle pokynl pedagoga, ktera je zaméfena na individualni podporu zaku. Podporuje
zaka, nebo skupinu zaku, pfi pfipravé na vyuku i pfi dosahovani vzdélavacich cil.

2.4 OBSAHOVE VYMEZENi PREDMETU PRACOVNIi VYCHOVA VE SPECIALNI
SKOLE

Pracovni vychova obsahuje konkretizované vystupy a uc€ivo ze vSech tematickych
okruhd Clovék a svét prace. Vyuka probiha ve tfidach, ve cviéné kuchyfice a na
$kolnim pozemku. Zaci absolvuji rovnéz v ramci pracovni vychovy prakticky zamérené
mimos8kolni akce — nakupy, navstévu restaurace, exkurzi do zahradnictvi, botanické
zahrady, ZOO, vyrobniho zavodu.

V prabéhu Skolniho roku se pofadaji celoSkolni tematicky motivované dny, které
poskytuji zakim moznosti prakticky si vyzkouSet rlzné, i netradi¢ni rukodélné
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techniky. Akce Cerpaji naméty nejen z lidovych tradic, ale také nabizeji ukazky rdznych
vyrobku a technik sou€asnych.

Prvni stupen zakladni Skoly specialni obsahuje tyto tematické okruhy:

Sebeobsluha

Prace s drobnym materialem
Prace montazni a demontazni
Péstitelské prace

e Prace v domacnosti

Velmi duleZity je pro Zaky specialnich Skol tematicky okruh sebeobsluzné prace, ktery
se v RVP ZS nevyskytuje.

V prvnim obdobi (1. az 3. tfida) patfi mezi oCekavané vystupy zvladnuti zakladnich
hygienickych navykl a sebeobsluzné Cinnosti, mezi néz patfi napf. zvladnuti oblékani
a svlékani odévu, skladani a uloZeni odévu a také obouvani. DuleZité je i trénovat
udrzeni poradku ve svych vécech i ve svém blizkém okoli. Ne vzdy se bohuzel tyto
vystupy daji zcela uplatnit, dilezité v8ak je pracovat na nich a zaka k témto aktivitdm
vést. Ve druhém obdobi (4. az 6. tfida) by mél zak umét peCovat o své télo, svuj
zevnéjSek i své osobni véci, mél by také zvladat béznou udrzbu odévu i obuvi.

ZAVER

Mentalni postizeni je trvaly stav, ktery neni mozné vylécit, ale vhodnymi pfistupy je
mozné snizit nasledky a tim zkvalitnit Zivot téchto jedincu.

Pracovni vychova na zakladnich Skolach specialnich je velmi dulezitou vzdélavaci
oblasti v zivoté téchto jedincd a umoznuje jim zaclenit se, alespon v ramci moznosti,
do bézného chodu spole¢nosti.

Literatura

1. HONZIKOVA, J. (2015) Pracovni vychova s didaktikou. Praha: UJAK. ISBN 978-80-7452-
111-9.

2. SVARCOVA, I. (2006) Mentéini retardace. Praha: Portal. ISBN 80-7367-060-7 67
SVARCOVA, I. (1997) Vzdélavaci program pomocné $koly a pfipravného stupné& pomocné
Skoly. Praha: Septima. ISBN 80-7216-030-3.

3. VALENTA, M. (2012) Katalog posuzovani miry specialnich vzdélavacich potfeb — &ast II.
Olomouc: UPOL. ISBN 978-80-244-3055-3.

4. VAGNEROVA, M. (1999) Psychopatologie pro pomahajici profese. Praha: Portal. ISBN
80-7178-214-9.

5. MSMT. (2021). R&mcové vzdélavaci program — dostupné na: http://www.nuv.cz/t/rvp-pro-
zakladni-vzdelavani

Kontakt

Iveta Vacikova

Prof. PaedDr. Jarmila Honzikova, Ph.D.
ZapadocCeska univerzita v Plzni, Fakulta pedagogicka
Klatovska tr. 51, 306 19 Plzeri

Tel: +420 377 636 500

E-mail: jhonziko@kmt.zcu.cz



mailto:jhonziko@kmt.zcu.cz

Inovace a technologie ve vzdélavani
1/2021

WHAT IS REALLY TAUGHT IN COMPUTER SCIENCE AT
CZECH SCHOOLS?

CO SE OPRAVDU VYUCEJJE V INFORMATICE NA CESKYCH
SKOLACH?

Milan Klement

Abstract

Modernization of the content of education in the teaching of Informatics, respectively
informatic subjects, in the conditions of Czech primary schools is a relatively widely
discussed topic today, as the educational content as well as teaching methods of
informatic subjects in primary schools often remain more or less unchanged for years.
Although, this issue has already been included in the FEP curriculum for Information
and Communication Technologies, and there are relevant educational materials (e.qg.:
www.imysleni.cz), it is still a relatively new issue and the schools themselves and their
teachers now have a two-year transition period in which this issue is yet to be
implemented in teaching.

So, what does the specific educational content of computer science subjects at the
1st level of Czech primary schools look like? Which computer science topics are
actually taught? Are there also topics in the teaching that are not enshrined or too
emphasized in the valid curricular documents? We will try to answer these questions
in the presented article, in which some partial outputs of the performed research probe
are presented.

Key words: Informatics, teaching of informatics, computational thinking, teaching
topics

Abstrakt

Modernizace obsahu vzdélavani v ramci vyuky Informatiky, respektive informatickych
pfedmétd, v podminkach Ceskych zakladnich Skol je dnes relativné velmi hojné
diskutované téma, nebot vzdélavaci obsah a stejné tak i vyucCovaci metody
informatickych pfedmétu na zakladnich Skolach mnohdy zUstavaji Iéta viceméné beze
zmén. | kdyZ jiz byla tato problematika zafazena do osnov RVP pro oblast Informacni
a komunikaéni technologie a existuji i pfislusné vzdélavaci materialy (napf.:
www.imysleni.cz), stale se jedna o problematiku relativné novou a samotné Skoly
a jejich ucitelé maji nyni dvouleté pfechodné obdobi, ve kterém budou tuto
problematiku teprve do vyuky implementovat.

Jak tedy vypada konkrétni vzdélavaci obsah informatickych pfedmétti na 1. a 2. stupni
Ceskych zakladnich Skol? Ktera informaticka témata jsou ve skute€nosti vyucovana?
Objevuji se ve vyuce i témata, ktera nejsou v ramci platnych kurikularnich dokumentu
zakotvena ¢i pfilis akcentovana? Na tyto otazky se pokusime odpovédét v ramci
predlozené stati, ve které jsou uvedeny nékteré dilCi vystupy realizované vyzkumné
sondy.

Kli¢ova slova: Informatika, vyuka informatiky, informatické mySleni, vyukova témata
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UuvoD

Prakticka realizace vyuky Informatiky, respektive informaticky zaméfenych pfedmétu,
je zakotvena v ramci kurikularnich dokumentu jednotlivych Skolskych zafizeni, které
jsou vytvareny v souladu se Skolskou reformou z roku 2005. Ta zavedla systém
vzdélavacich programd a dvoustupriovou tvorbu kurikula, ktera se tyka primarniho
i sekundarniho vzdélavani (MSMT, 2017). Jak jiz bylo uvedeno, tento systém tvoFi
predevsim Ramcové vzdélavaci programy (RVP) a Skolni vzdélavaci programy (SVP),
kdy Ministerstvo $kolstvi, mladeze a t&lovychovy CR (MSMT CR) vydava zavazné
Ramcové vzdélavaci programy pro jednotlivé obory vzdélani, podle kterych vytvafri
Skoly vlastni Skolni vzdélavaci programy. Cilem tvorby tohoto opatfeni bylo piedevsim
regionalniho trhu prace, vyvoje oboru, schopnosti a zajmu zaku a zaroven zajistit, ze
se vSem zakim dostane srovnatelného vzdélani odpovidajiciho potfebam moderniho
trhu prace i obCanského Zivota (Walterova, 2004). Kurikularni reforma tak dala
moznost Skolam vytvaret vlastni vzdélavaci programy a byt nejen realizatorem
vzdélavani, ale podilet se i na jeho projektovani (Tupy, 2014). Skolni vzdélavaci
programy tak vytvareji Skoly podle RVP pro danou oblast vzdélani, kterou chtéji
realizovat. Ramcovy program rozpracovavaji ve svém SVP s ohledem na Zaka,
vzdélavaci podminky v dané Skole, potfeby regionalniho trhu prace a podle zamér(
rozvoje Skoly. SVP nejsou institucionaln& schvalovany, za jejich zpracovani je
odpovédny feditel Skoly. Musi byt zvefejnény na verejné pfistupném misté ve Skole.

Skolam se tak dostalo moznosti pfizplisobovat obsah vzdé&lavani specifickym
potfebam svych Zaku, specifikim daného regionu, ale i specifikim vlastni Skoly.
V ramci RVP bylo vymezeno devét vzdélavacich oblasti, mezi néz patfi i vzdélavaci
oblast Informaéni a komunikaéni technologie. V ramci tvorby SVP jednotlivych $kol
tedy vznikl prostor pro realizaci vyuky informatickych témat, ktera nemusi byt pevné
zakotvena v ramci RVP pro oblast Informacni a komunikacni technologie, nebot’ cely
systém umoziuje relativni volnost volby obsahu ¢&i formy naplfovani kliCovych
kompetenci zaka. Tato relativni volnost je také dana znacnou vagnosti vymezeni
charakteristiky a obsahu vzdélavaci oblasti Informacéni a vzdélavaci technologie, ktera
spiSe specifikuje oCekavané vystupy, které se zamérfuji na to, co Zak dovede na konci
daného obdobi, nez aby vymezovala konkrétni ucivo.

Pokud tedy chceme zjistit, co se dnes na Ceskych zakladnich Skolach v ramci
vzdélavaci oblasti Informacni a komunikaéni technologie skute¢né uci, nezbyva nam
nez podrobné analyzovat SVP jednotlivych $kol pro tuto oblast. Jesté pfed provedenim
vlastni analyzy bylo mozné predpokladat, ze jednotliva konkrétni informaticka témata
bude zfejmé mozné rozdélit na ,tradicni” témata, tedy ta, ktera jsou pevné zakotvena
v ramci RVP pro oblast Informacni a komunikacni technologie, a ,netradicni“ témata,
tedy ta, u nichZ se zafazeni pfedpoklada az v ramci implementace Strategie digitalniho
vzdélavani do roku 2020. Pristupy k provedeni analyzy a jeji vybrané vysledky jsou
pfredmétem dalSi ¢asti textu.

1 CHARAKTERISTIKA PR(’)VEDVENI'E ANALYZY OBSAHU VYUKY
INFORMATIKY NA CESKYCH SKOLACH

Dale prezentovana analyza SVP pro vzdélavaci oblast Informaéni a komunikaéni
technologie byla provedena na celkem 17 zakladnich Skolach, které se nachazeji na
Uzemi tfi kraja Ceské republiky (Olomoucky, Moravskoslezsky, Zlinsky). Struktura $kol
byla volena tak, aby zaru€ovala co nejvysSi vypovidajici hodnotu zjisténych vysledka,
kdy byly zastoupeny jak malé Skoly do 200 zaku, tak Skoly se stfedni velikosti od 200
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do 500 zaku a také Skoly s velkou velikosti nad 500 zaku. Zfetel byl také bran na
pomeérné zastoupeni Skol venkovskych a méstskych, byt jsme se nedomnivali, ze
vybaveni venkovskych Skol muzZe vykazovat vy388i miru nedokonalosti
a nekompletnosti, nez je tomu u Skol méstskych. Nicméné je nutné pfipustit i fakt, Zze
dostatek vhodného vybaveni pro zajisténi vyuky Informacnich a komunikacnich
technologii je jednou z podminek jeho smysluplného implementovani do vyuky ve
Skolach, nebot samotné vlastnictvi téchto nastrojl jeSté neznamena, Ze jsou skuteéné
vyuzivany (Klement, Dostal & Bartek, 2017). DalSi podminkou pro zafazeni dané Skoly
do analyzy jejiho SVP ve vzdélavaci oblasti Informaéni a komunikaéni technologie byla
skuteCnost, zda Skola realizuje vyuku pro 1. i 2. stupen vzdélavani, nebot by jinak byly
pofizené vysledky neporovnatelné. Pfehled struktury zkoumanych Skol predstavuje
nize uvedena tabulka Cislo 1.

Tridici znak Hodnota znaku Pocet Zastoupeni v %
Lokace Skoly Mésto 6 35,3%
Méstys 4 23,5%
Obec 7 41,2%
Velikost Skoly do 200 zaku 3 17,6%
od 200 do 500 zaku 8 47,1%
nad 500 zaku 6 35,3%

Tabulka 1 Struktura zkoumanych skol

Pro 1. stupeni ZS je kurikulum tematické oblasti Informa&ni a komunikaéni technologie
rozdéleno do tfi Casti: Zaklady prace s pocitacem, Vyhledavani informaci
a komunikace a Zpracovani a vyuziti informaci. Kazda ¢ast specifikuje ocekavané
vystupy, které se zaméfuji na to, co Zzak dovede na konci daného obdobi. Obsah
vzdélavaci oblasti pro 2. stupen je v RVP ZV shrnut do dvou tematickych cCasti
Vyhledavani informaci a komunikace a Zpracovani a vyuziti informaci. Tyto tematické
Casti jsou koncipovany jako nadstavba jiz probiraného ucCiva v ramci 1. stupné
a rozSifuje je o nové moznosti aplikace. Jednotlivé ¢asti tematické oblasti Informacni
a komunikac¢ni technologie jsou realizovany pomoci vyu€ovacich pfedmétu, jejich
nazvy ale ne vzdy odpovidaji oznaceni té ¢i oné ¢asti tematické oblasti.

Na zakladé& prvotni analyzy SVP zkoumanych kol jsme se tedy rozhodli sumarizovat
nazvy a pocty vyskytd konkrétnich oznaceni vyu€ovacich pfedméti zaméfenych na
tematickou oblast. Informacni a komunikacni technologie. Z tohoto duvodu jsme také
do pfehledu zkoumanych Skol zafadili ty, které realizuji vzdélavani v ramci 1. i 2.
stupné, coz zajistilo konzistentnost zjisténych vysledkul. V grafu Cislo 1 je tedy uveden
prehled nazvl a poétu jejich vyskytd v ramci SVP $kol a to pro 1. stuperi vzdélavani.

Informatika [N 6
Zaklady prace s potitatem [N 3
Price s potitatem [N 8

0 1 2 3 4 5 6 7 8 9

Graf 1 Nazvy a pocty predmétii zamérenych na vzdélavaci oblast Informaéni a komunikacni
technologie na 1. stupni zakladnich skol

Z uvedeného grafu vyplyva, Ze nejCastéji se vyskytujicim nazvem pfedmétu je Prace
s pocitatem (celkem 47 % zkoumanych Skol), pfiemz prfekvapivé je, ze druhym
nejCastéji vyskytujicim nazvem je Informatika (celkem 35 % zkoumanych skol). Vysoka
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Cetnost vyskytu nazvu Prace s pocCitatem je ziejmé logicka, nebot se témér kryje
s nazvem Casti tematické oblasti Informaéni a komunikacni technologie Zaklady prace
s pocitacem, ktery sam o sobé je ale pouzivan pouze na 18 % Skol. DUvodem je zfejmé
jeho delSi nazev, ktery pfi zapisovani do tfidnich knih €i dalSich Skolskych dokumentu
muze Cinit potize. Z tohoto divodu se tedy Skoly uchyluji ke kratSimu pojmenovani
predmétu ¢i dokonce substituce v podobé nazvu Informatika.

Podobné jsme zkoumali i vyskyt nazv( ptedmétd a poétu jejich vyskytd v ramci SVP
Skol pro 2. stupen, coz ukazuje graf Cislo 2.

Vypoietni technika [N 2
Informatika [ 9
Informagni a komunikagni technologie (ICT, IKT) N 6

0 1 2 3 4 5 6 7 8 9 10

Graf 2 Nazvy a pocty predmétii zamérenych na vzdélavaci oblast Informaéni a komunikaéni
technologie na 2. stupni zakladnich Skol

V pfipadé 2. stupné vzdélavani je situace diametralné odliSna. Ani jedna ze
zkoumanych 8kol vyuCovaci pfedmét nenazvala v souladu s pfisluSnou casti
vzdélavaci oblasti Informacni a komunikacni technologie tzn. Vyhledavani informaci
a komunikace a Zpracovani a vyuziti informaci, jak tomu bylo u 1. stupné, kde se
alespon jeden nazev, byt ¢astecné, kryl (Zaklady prace s pocCitacem).

Nejcastéji vyskytujicim se nazvem vyuc€ovaciho pfedmétu na 2. stupni zakladnich skol
je Informatika (celkem 53 % zkoumanych S$kol) a Informaéni a komunikaéni
technologie (celkem 35 % zkoumanych $kol), pficemz nazev pfedmétu byl v téchto
pfipadech témér vzdy uvadén pod zkratkou ICT &i IKT. Zde pouze pro presnost
uvadime, ze zatimco zkratka ICT je zkracenim puvodné anglického terminu
Information and Communication Technologies, tak zkratka IKT odpovida do ¢estiné
prevedenému terminu Informacni a komunikacni technologie. Domnivame se tedy, Ze
se v podstaté jedna o synonyma a nebylo z naseho pohledu potfebné tyto pfedméty
vzajemné rozliSovat.

V podobném smyslu byla také zkoumana jednotliva SVP zakladnich $kol z pohledu
vyskytd konkrétniho vyukového obsahu, kdy byly metodou fizeného strukturovaného
pozorovani Cetnosti vyskytu konkrétnich vzdélavacich obsahu izolovany jednotlivé
tematické celky a uréen pocet jejich vyskytu ve vSech 17 analyzovanych kurikularnich
dokumentech. Nejprve tedy byla vymezena jednotliva vyu€ovana informaticka témata,
spadajici do zastfesujici vzdélavaci oblasti Informaéni a komunikacni technologie pro
1. a 2. stupen zakladnich Skol, o ¢emZ pojednava dalSi Cast textu.

2 VYUCOVANE TEMATICKE CELKY NA CESKYCH SKOLACH

P¥i zevrubném prostudovani SVP 17 zkoumanych $kol jsme dospéli k zavéru, ze
prekryv a Casova souslednost vyu€ovanych informatickych témat, a s tim souvisejicich
konkrétnich vyukovych obsahl, je dosti znacna. Tuto skuteCnost muzeme
dokumentovat na konkrétnim pfipadé vyukového obsahu zaméfeného na vyuZiti
e-mailové komunikace. V osmi SVP bylo toto téma vymezeno jako samostatna &ast
a v deviti potom jako soucast vyukového tématu zaméfeného na vyuZiti Internetu.
Podobna situace byla i v pfipadé ¢asového rozlozeni mezi 1. a 2. stupen vzdélavani,
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kdy byla problematika e-mailové komunikace na sedmi Skolach vyu€ovana v ramci 1.
i 2. stupné, na dalSich sedmi Skolach pouze v ramci 1. stupné a na tfech Skolach pouze
v ramci 2. stupné vzdélavani.

Na zakladé tohoto jsme radéji ustoupili od rigidniho rozlozeni informatickych témat
vyuCovanych pouze v ramci 1. stupné a 2. stupné vzdélavani a témata vymezili napfi¢
obé&ma stupni. S ohledem na prekryv konkrétnich vyukovych obsahu, byl také pocet
konkrétnich informatickych celkd pfili§ vysoky, nebot nékteré Casti se vzajemné
prolinaly a neumoznily je segmentovat do presnéji vymezitelnych témat. Z tohoto
davodu jsme analyzou SVP vymezili 15 zakladnich vyudovanych tematickych celki
zaméfenych na vzdélavaci oblast Informacni a komunikacni technologie (dale jen
tematické celky) podle jejich zaméfeni a obsahu, ktera pokryvaji drtivou Cast
vyuCované problematiky v ramci informatickych pfedmétld na zakladnich Skolach.
Prehled téchto zakladnich tematickych celkd, jejich obsahu a konkrétnich nastroju pro

jejich realizaci uvadi nize uvedena tabulka Cislo 2.

Tematicky celek Vyukovy obsah* Priklad konkrétniho nastroje
Algoritmizace a | - Uvod do algoritmizace Kodu Game Lab
programovani - zakladni principy algoritmizace uloh Logo
- pojem proménna, deklarace, podminka a cyklus Visual Basic
- procedury, funkce a udalosti
- obsluha uZzivatelského rozhrani programu
- tvorba jednoduchych aplikaci a her
Hardware a - bezpecnost a hygiena prace s pocitatem MS Windows
software pocitacl | - zapnuti a vypnuti pocitace MS Office
- pocitaCové komponenty a periferie pocitace AVG
- obsluha operaéniho systému ESET
- aplikacni software
- vyukovy software
- antivirova ochrana
Prace s - Uvod do databazovych struktur MS Access
databazemi - obsluha uZzivatelského rozhrani programu MySQL
- vytvofeni databaze
- manipulace se souborem databaze
- naplnéni databaze
- pfiklady vytéZovani databazi
Prace s - pojem bitmapova a rastrova grafika MS Malovani
pocitacovou - ziskavani obrazovych informaci (sken, foto apod.) Paint Shop Pro
grafikou - obsluha uzivatelského rozhrani programu Zoner Callisto
- Uprava ziskaného obrazu Adobe Photoshop
- tvorba vlastni grafiky
Prace s - pojem tabulka a burika MS Excel
tabulkovym - obsluha uzivatelského rozhrani programu Google Apps
kalkulatorem - prace s tabulkovym dokumentem
- tvorba tabulek a sesitl
- formatovani obsahu bunék
- vypocty a funkce
- generovani grafl
Prace s textovym | - pojem text a textova informace MS Word
editorem - obsluha uzivatelského rozhrani programu MS Word Perfect
- rozlozeni a prace s textovym dokumentem Google Apps
- zakladni formatovani textu
- tvorba tabulek v textu
- tvorba grafiky a WordArtu
- vkladani grafiky a externich propojeni
- vyuziti Sablon dokument
Prace s - charakteristika dotykového zafizeni OS Android
dotykovymi - typy OS dotykovych zafizeni MS Windows mobile
zarizenimi - vyuziti sdilenych ulozist Apple OS
- vyuziti databazi obsahu Google Play
- vyuziti dokument MS Store
- tvorba dokumentt App Store
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Prace s
technickymi
grafickymi
systémy

- principy tvorby vykresové dokumentace

- obsluha uzivatelského rozhrani programu
- manipulace s vykresy

- tvorba 2D obrazcu

- tvorba kotovani

- tvorba 3D téles a ploch

Autodesk AutoCAD
Autodesk Inventor
Sweet Home 3D
SketchUp Make

Prace se zvukem

- pojem audio a video zaznam

MS Movie Maker

- zaklady prace se stavebnici
- tvorba replik robotizovanych zafizeni
- volna tvorba robotizovanych zafizeni

a videem - formaty audio a video zaznama Pinnacle Studio
- zaznam videa Sony Vegas
- Uprava videa
- vlozeni textu, zvukud a efektd
- zpracovani videa - komprese a export
Robotika a el. - zaklady robotiky Lego Mindstorm
stavebnice - obsluha stavebnice Arduino Starter Kit

Sprava a provoz
pocitacovych siti

- vznik a fungovani pocitacovych siti

- sluzby pocitaove sité

- pfihlaSovani a pouziti pocitacoveé sité
- bezpecnost hesel

- typy a topologie pocitacové sité

- bezdratové pocitacoveé sité

- sitové operacni systémy

- cloud

MS Internet Explorer
Google Chrome
Firefox Mozzila
Google Apps

MS Windows server

Vyhledavani a

- vznik a fungovani internetu

MS Internet Explorer

- tvorba textu

- vkladani textu, grafiky a videa

- zaklady pouziti skriptd a objektt
- publikovani webovych stranek

- validace kédu

ziskavani - webové prohlizece Google Chrome
informaci na - webové vyhledavace a databaze obsahu MS Outlook
Internetu - stazeni a zpracovani informaci Seznam.cz
- e-mailova komunikace Google.com
- vkladani pfiloh do e-mailu
- on-line komunikace a videokonference
- socialni sité a jejich rizika
Prace s - pojem prezentace MS PowerPoint
prezentacnimi - obsluha uzivatelského rozhrani programu Google Apps
aplikacemi - rozlozeni a prace s prezentaci Adobe Reader
- zakladni formatovani snimku
- vkladani textu, grafiky a videa
- vkladani externich propojeni
- nastaveni pfechodu a efekt(
- vyuziti Sablon prezentaci
Vytvareni a - pojem webova stranka MS Front Page
sprava webovych | - struktura HTML kodu MS Expression Web
stranek - obsluha uzivatelského rozhrani programu Nvu

PSPad editor

Sprava soubort a
slozek

- pojem soubor a slozka

- stromova struktura disku

- obsluha uzivatelského rozhrani programu
- vytvafeni sloZzek a podslozek

- kopirovani a archivace slozek a soubor(
- odstranéni soubort( a slozek

- komprimace souborU a sloZzek

MS Prazkumnik
Total Commander
Salamander

Tabulka 2 Tematické celky a jejich obsah

* Pozn.: s ohledem na rtiznorodost propracovani popisu vyukovych obsaht a uCiva na

a c¢innosti.

vvvvvv

Ve vySe uvedené tabulce je tedy zachycen realné realizovany vzdélavaci obsah
zakotveny v ramci SVP sedmnacti zkoumanych S$kol. Je samoziejmé mozné
namitnout, ze deklarovany obsah SVP 8$koly nemusi nutné korespondovat se
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skuteénym obsahem realizované vyuky, ale detailni propracovani jednotlivych SVP az
na droven konkrétniho ugiva (v pfipadé nékolika SVP byl obsah propracovan az na
uroven jednotlivych vyuCovacich hodin) nas vedl k zavéru, Ze mira odchylky bude
spiSe symbolicka a neméla by realizovanou analyzu a jeji vysledky pfiliS ovliviiovat.
Dodrzovani napiné stanovenych RVP a SVP je také predmétem detailnich kontrol ze
strany Ceské Skolni inspekce, ktera se také zajima o soulad konkrétni napiné
vyuCovaciho pfedmétu a jeho skuteCnou realizaci, formou hospitaCnich navstév
v hodinach.

Z prezentované analyzy konkrétniho vzdélavaciho obsahu realizovaného ve
vzdélavaci oblasti Informacni a komunikacni technologie také vyplynulo, Ze se na
nékterych Skolach vyskytuji, mimo tradi¢nich® informatickych celk(, pevné
zakotvenych v RVP pro tuto oblast (napf.: Hardware a software pocitacu; Sprava
souborl a slozZek; Prace s textovym editorem; Vyhledavani a ziskavani informaci na
Internetu apod.), i nékteré celky ,netradic¢ni“, které nejsou v ramci RVP pevné
zakotveny Ci rozpracovany (napf.:. Algoritmizace a programovani; Robotika a el.
stavebnice; Prace s databazemi apod.). Nabizela se tedy otazka, zda se jednalo
o anomalii, nebo zda je rozsifeni téchto ,netradi¢nich” tematickych celkl v ramci vyuky
realizované na zakladnich Skolach cetnéjsi. Odpovéd na tuto a dalSi otazky jsme se
pokusili najit pomoci dalSi realizované analyzy, ktera je pfedmétem dalSi Casti kapitoly.

3 ZASTOUPENI TEMATICKYCH CELKU VE VYUCE CESKYCH
SKOL

Abychom mohli Iépe popsat skuteCny obsah vyuky informatickych predmétu
vyuCovanych na zakladnich Skolach ve vzdélavaci oblasti Informacni a komunikaéni
technologie, provedli jsme dal$i analyzu SVP zkoumanych sedmnécti $kol. Analyza
byla opét provedena metodou fizeného strukturovaného pozorovani ¢etnosti vyskytu
konkrétnich vySe vymezenych tematickych celkd, a to pIné s jejich uvedenym
obsahem. Vysledek této analyzy prezentuje graf Cislo 3.

Sprava soubori a slozek T 17
Vytvateni a spréva webovych stranek [ s
Prace s prezentacnimi aplikaceei =~ ... 15
Vyhledévani a ziskavani informaci na Intemetu e 17
Spréava a provoz poéitatovychsiti S 10
Robotika a el. stavebnice N 3
Prace se zvukem a videem [N o
Préce s technickymi grafickymi systémy [ 2
Prace s dotykovymi zafizenimi [N S
Préce s textovim editorem i e e 17
Price s tabulkovym kalkuldtorem TS 14
Prace s poéitatovou grafikpon 15
Prace s databdzemi [N 3
Hardware a software po¢itaca . 17
Algoritmizace a programovani [N 3

0 2 4 6 8 10 12 14 16 18

Graf 3 Cetnosti vyskyta tematickych celk
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Z uvedeného prehledu jasné vyplyva, Ze nejvySSi miru zastoupeni ve vyuce na
zakladnich Skolach maiji tematické celky ,Sprava soubort a slozek®, ,Vyhledavani
a ziskavani informaci na Internetu®, ,Prace s textovym editorem“ a ,Hardware
a software poéitad“. Tyto tematické celky byly obsaZeny ve vdech sedmnécti SVP
zkoumanych Skol. K témto nejvice zastoupenym tematickym celkim je mozné jesté
pfipoCist tematické celky ,Prace s prezentacnimi aplikacemi“, ,Prace s tabulkovym
kalkulatorem® a ,Prace s pocitaCovou grafikou®, které byly obsaZzeny ve velké vétsiné
SVP $kol. Tento vysledek je logicky, nebot tyto tematické celky jsou pevné zakotveny
a rozpracovany v ramci RVP pro vzdélavaci oblast Informacni a komunikacni
technologie.

DalSi relativné Cetné zastoupené tematickeé celky jsou ,Vytvareni a sprava webovych
stranek®, ,Sprava a provoz pocitaCovych siti“ a ,Prace se zvukem a videem®. Tyto
tematické celky byly zastoupeny v SVP vice nez 50 % zkoumanych $kol, coZ je zfejmé
dusledkem jejich volitelnosti. Byt tedy nejsou v ramci RVP pro vzdélavaci oblast
Informaéni a komunikaéni technologie explicitné zakotveny, nékteré z ,tradi¢nich®
tematickych celkd se jich dotykaji €i jim poskytuji potfebny zaklad. Svou roli zde ziejmé
hraje i vysoka oblibenost témat FfeSenych v ramci téchto tematickych celkd, nebot
vytvareni videi a webovych prezentaci (napf. fenomén tzv. youtubert), je dnes mezi
zaky vyhledavana a ocenovana dovednost, kterou zfejmé ucitelé ve své vyuce
reflektuji.

Prekvapivé je, Zze ,netradicni tematické celky ,Robotika a el. stavebnice®, ,Prace
s technickymi grafickymi systémy“, ,Prace s dotykovymi zafizenimi“, ,Prace
s databazemi“ a predevSim ,Algoritmizace a programovani“ nejsou zastoupeny
ojedinéle a maji vysSi Cetnost vyskytu, nez by se dalo oCekavat. Tyto tematické celky
nejsou v ramci RVP pro oblast Informaéni a komunikacni technologie prakticky
zminény a jejich vyskyt na Skolach je vyluéné spjat s vili vyucujicich i vedeni Skoly.
Jedna se také o nékteré tematické celky, které by meély byt rozvijeny v souladu
s implementaci Strategie digitalniho vzdélavani do roku 2020, ale je zfejmé, Ze ucitelé
jiz nyni citi potfebu jejich zafazovani do vyuky, coz je zjiSténi velmi pozitivni.
Samotny vyskyt daného celku, byt je pfekvapivy, ale je$té nemusi znamenat jeho
oblibenost u zaku €i jeho potfebnost a pfinosnost z pohledu uciteld. Mohou také
existovat diferencované rozdily v urovni znalosti a dovednosti zaku v jednotlivych
celcich, které mohou byt zplsobeny i odliSnym pfistupem ke vzdélavacimu obsahu
a problematice same.

ZAVER
Strategie digitalniho vzdélavani 2020 a jeji implementace v podminkach Ceského
Skolstvi tedy pfedstavuje dllezity milnik na cesté k dosazeni tohoto cile a celkovému

zkvalitnéni pfipravy zaku a studentd v oblasti vyuziti a pouziti Informacnich
a komunikacnich technologii jak pro vzdélavani, tak pro jejich dalSi Zivot a rozvo;.

Pficiny problému absence vyukového obsahu zamérfeného na rozvoj digitalniho
mysleni v Ceském Skolnim kurikulu a nedostatku systémové podpory prace ucitele
informatickych témat je mozné spatfovat pfedevsim v pretrvavajici orientaci ¢eského
Skolniho vzdélavani na konzumaci digitalnich technologii, na uzivatelsky pfistup.
Aplikaci této zastaralé orientace, pfi které jsou digitalni technologie pouze pouzivany,
a tim neni cilené vzdélavana skupina lidi, ktera by méla technologie vyvijet a do
hloubky jim rozumét, byt schopna vyzkumu a inovaci v této oblasti. Abychom mohli
tyto zavislosti a vnitfni vztahy pochopit a popsat, bylo nutné realizovat vyzkumné
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Setfeni zaméfené na problematiku akceptace vyukového obsahu informatickych
predmétd vyudovanych na zakladnich $kolach v Ceské republice, jehoz vysledky
budou uvedeny v navazujicich kapitolach. Jesté nez tyto vysledky a postupy, pomoci
kterych byly ziskany, pfedstavime, ucinime kratky exkurz do oblasti vyukovych
nastroji, které by mohly vyraznym zpusobem pfispét ke zvySeni urovné rozvoje
informatického mysleni.
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NEWTON LAWS AS AN OPPORTUNITY FOR TECHNOLOGY
EDUCATION INNOVATION

NEWTONOVY ZAKONY JAKO PRILEZITOST PRO INOVACI
VYUKY TECHNIKY A TECHNOLOGII

Vaclav Tvaruzka

Abstract

The paper deals with the change of Frame Educational Programme for Secondary
Schools that eliminates Newton Laws Education, Ohm’s Law, energy change and
astronomical topics out of the subject of Physics. It describes how to apply basic
principles of mechanics, so called inertia, law of force and law of action-reaction to
technological education at secondary schools in wider connections of cross-curricular
relations. A practical activity of a flywheel production is introduced, which integrates
teaching the working procedure, measuring, preparation production and application of
flywheels in technical areas. Further, there are arguments stated to defend the lesson
contents, which provide some potential to further develop preconcepts in technology.

Key words: Newton's laws of motion, Technology education, Innovation, flywheel

Abstrakt

Clanek reaguje na zménu Ramcového vzdélavaciho programu pro zakladni
vzdélavani, kterym se vyfazuje vyuka Newtonovych zakonl, Ohmova zakona a
astronomickych témat z vyuky fyziky na zakladnich Skolach. Popisujeme, jak lze
zakladni principy mechaniky, tj. setrvacnost, zakon sily a zakon akce a reakce,
aplikovat do vyuky techniky na zakladnich Skolach v SirSich souvislostech
mezipfedmétovych vztahu. Predstavujeme praktickou Cinnost vyroby setrvaéniku,
ktera v sobé integruje vyuku pracovniho postupu, méfeni, vyroby pfipravkl a uplatnéni
setrvacnikd v technickych oborech. Rovnéz popisujeme argumenty, kterymi chceme
obhajit zachovani obsahu vyuky, které maji potencial dalSiho rozvoje prekonceptu
v technice.

Kli¢ova slova: Newtonovy zakony, setrvacnost, setrvacnik, technicka vychova

1 OSOBNOST ISAAKA NEWTONA V DEJINNEM KONTEXTU

Isaac Newton je osobnost, ktera je v oblasti techniky natolik znama, Zze hovofit o ni by
bylo az banalni. Newtonovy zakony patfi k piliftdm fyziky a techniky.

Na obdobi baroka nemizeme pohlizet pouze jako na dobu ,temna“, Issak Newton
vydal v roce 1687 knihu Philosophige Naturalis Principia Mathematica a poloZil zaklady
Pravé v ni definoval své 3 zakladni fyzikalni zakony. Newton ve svych ,principiich®
popisuje zakon vSeobecné gravitace a své pohybové zakony. V mechanice Newton
formuloval teorii o zachovani hybnosti a momentu hybnosti. Na poli optiky sestavil
prvni zrcadlovy dalekohled a na zakladé pozorovani, ze optické hranoly rozkladaji bilé
svétlo do jednotlivych barev viditelného spektra. Rovnéz popsal princip sextantu,
avSak svUj objev povazoval za natolik jednoduchy, Ze jej nepublikoval. Newton byl
natolik vyjime€na osobnost, Ze bychom vyuku jeho osobnosti a dila neméli jakkoli
redukovat, ale vysvétlovat.
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V roce 2021 do$lo rozhodnutim MSMT k revizi Ra&mcového vzdélavaciho programu
pro zakladni vzdélavani, pfi niz doslo k vyfazeni Newtonovych zakond, Ohmova
zakona a astronomickych témat z vyuky fyziky na zakladnich Skolach. Tento akt
neproSel vefejnou diskusi a autofi zmén jsou v pfevazné vétsiné predevsim odbornici
na informacni technologie. Moderni fyzika se opira o osobnost Alberta Einsteina, je
vSak znamym faktem, Ze teorie relativity koresponduje s Newtonovskou fyzikou.

1.1 NEWTONOVY ZAKONY

Zakon setrvacnosti je oznacovan jako I. NewtonUv zakon.

.1eleso zUstava v klidu nebo rovnomérném pfimocarém pohybu, neni-li nuceno
vnéjSimi silami tento stav zménit.”

Prinos Newtona spociva v tom, Ze abstrahoval skute€nost, Ze sila neni nutnou pficinou
pohybu, té€lesa se mohou v prostoru pohybovat i bez plsobeni sil. OvSem tento pohyb
musi byt rovhomérny a pfimoc€ary (neméni se velikost rychlosti ani smér). Téleso si
tedy zachovava svUj pohybovy stav z okamziku, kdy na né&j pfestala pusobit posledni
sila.

Druhy Newtonuv pohybovy zakon tedy fika, Ze sila je pfi€inou zmény pohybu, nikoli
pohybu jako takového. Na rozdil od prvniho pohybového zakona se télesa, na ktera
pusobi sila, nebudou pohybovat rovhomérné pfimocare, ale jejich pohyb bude
zrychleny, zpomaleny, bude ménit smér, pfipadné kombinace téchto moznosti.

Treti Newtonav zakon je Zakon akce a reakce.

Dvé télesa na sebe navzajem pusobi stejné velkymi silami opaéného sméru. Tyto sily
vznikaji a zanikaji souCasné.

Je paradox, Ze v roce 2021 se projevily snahy o to, aby Newtonovy fyzikalni zakony
byly vyfazeny z Ramcovych vzdélavacich programu pro zakladni vzdélavani s tim, ze
jsou pro zaky pfilis naro¢né viz Opatfeni ministra Skolstvi, mladezZe a télovychovy,
kterym se méni Ramcovy vzdélavaci program pro zakladni vzdélavani (2021). Dale
popisujeme, jak lze princip setrva¢nost aplikovat do vyuky techniky na zakladnich
Skolach v SirSich souvislostech mezipfedmétovych vztahu.

1.2 POHYBOVE ZAKONY V TECHNICE

Setrvacnost jako princip pohybu je v technice fenomén. Snaha télesa setrvavat v
okamzitém pohybovém stavu se nazyva setrvacnosti. Setrvacnosti se téleso brani
proti zméné svého pohybového stavu, tzn. proti zrychleni.

Zakon setrvacnosti Ize experimentalné testovat jen pfi vylou€eni nebo kompenzaci
v8ech vnéjsich sil, coz je v pIné mife nemozné, CasteCné to vSak vyresit Ize. Dnes, kdy
posilame sondy za hranici sluneCni soustavy, nas skuteénost neprekvapuje, ale v
dobach baroka tuto zkuSenost neméli.

Eliminaci nezadoucich sil, napf. tfeni, techniky vedlo k vynalezim lozisek, maziv,
silovym kompenzacim vCetné posetilych snah o vynalezy vécného pohybu.

Setrvacnost je v technice vyuzivana a nutno s ni pocitat. Setrvacniky jako strojni
soucasti se pouzivaji k akumulaci energie a kompenzaci nepravidelného chodu
motorll. Specialni oblasti je vyuzivani gyroskopického momentu, jeho pouziti
v gyroskopech, stabilizaci lodi, druzic €i navigaci.
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Pravé setrvacniky a jejich vyuZiti se v technice pravidelné objevuje, nebot’ pokrok ve
vyzkumu materiald a tlak na energetické uspory a akumulaci gyroskopicky jev
nemohou pominout. Setrvacniky v sobé integruji vSechny Newtonovy zakony, principy
zachovani energie a hybnosti.

Z4&ci se se setrvaéniky setkavaji v podobé hradek, nicméné vyuka na zakladni $kole,
musi postulovat prekoncepty tak, aby umozfovaly rozvijeni odbornych znalosti a jejich
aplikaci v praxi. Téma setrvacnikl a setrvacnosti je obor, ktery v sobé integruje znalosti
fyziky, matematiky, zemépisu a umoznuje vSe, co teoreticky vylozime, ovéfit
experimentem s viastni tvofivou €innosti.

2 VYROBA SETRVACNIKU V ZAKLADNI SKOLE

pfed problém ucit Zaky v rezimu distanéniho on-line vzdélavani. Moznosti ucit
a experimentovat s materialy byly velmi omezené. Proto jsme navrhli moznost vyuzit
téma vyroby setrvacniku k vyuce nejen fyziky, ale rovnéz pfedmétu Praktické Cinnosti.

Setrvacnikem je i détska hracka, ktera se lidové oznacuje jako ,kaca“. Tuto hracku
muzZeme zhotovit z velkého mnozZstvi objektd, jako napfiklad kovovy, plastovy, dfevény
nebo papirovy disk, ktery protneme ve stfedu ,osou“ s hrotem. Profesor fyziky Takao
Sakai je autorem setrvacniku, ktery vytvofil v roce 1986 na zakladé originalniho
fyzikalniho pfikladu. Principem tohoto namétu bylo spoditat na zakladé momentu
setrvacnosti tvar kovové sponky tak, aby vyrobeny setrvacnik mél spoijité rozloZzenou
hmotnost po obvodu rotace.

PFi vyuce techniky na zakladni Skole z pochopitelnych didvodi nemuzeme ucit vypocCet
momentu setrvacnosti, ale muzeme se pokusit vyzkouSet empirické experimentovani
s moznosti experimentalniho ovéfeni. Vypocet uhlu, ktery kompenzuje spojité
rozlozeni hmotnosti po obvodu setrva¢niku uvadi napfiklad CH. Ucke, H. J. Schlichting
(2005).

Uhel ma hodnotu B = 53,13° a je platny pro v8echny priméry dratového setrvaéniku,
tento fyzikalni pfiklad koresponduje s vysokoskolskou urovni studia. Protoze pfi vyuce
zaku zakladni Skoly musime tento poznatek didakticky transformovat, uvadime
modelové rozméry nasi realizace v legendé obrazku 1. Tyto rozméry Ize pfevést do
pomérovych veli¢in a postup publikoval J. G. Tao (2016). Tento autor rovnéz popisuje
postup vyroby na zakladé pfesného méreni délek.

Na zakladé nasich zkuSenosti a experimentu Ize pfi realizaci vystacit s pfesnosti uhlu
53°.

Obr. 1 Setrvacnik prof. Sakaie. Legenda orientaénich rozmérud pro vnitini primeér
setrvacniku 56 mm: a=10 mm,b=15mm,d=85mm,b=15mm, ¢ =12 mm, = 53,13°.
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Setrvacnik je velmi citlivy na nepfesnosti v rozmérech jednotlivych ¢€asti, proto
doporucujeme provést vypocet délek jednotlivych segmentl. Vypocty délek Ize provést
na zakladé vzorce pro délku kruhové vysecCe, pfipadné délku oblouku. Pfipadné
nepresnosti Ize kompenzovat empirickymi zasahy na zakladé technické intuice, ale
tato metoda je pracna a €asové naro¢na. Pfidanou hodnotou této prace je vSak vlastni
technické experimentovani.

Abychom vyrobili funkéni setrvacnik v prostredi Skolni tfidy, doporuCujeme vyrobit
jednoduché Sablony (pfipravek), s vyznacenou kruhovou vyseci uhlu B = 53°, viz
obrazek 2. V minimalistické varianté se mi osvédcilo vicko od PET lahve, na které
narysujeme kruhovou vysec B = 53°. Odlamovacim nozem vyfizneme oblouk kruhové
vysecCe a napf. hifebikem prosekneme stfed vicka k vsunuti osy setrvacniku a formaci
paprsku dratu, viz obrazek 2.

Obr. 2 Elementarni $ablona pro vyrobu setrvacniku

Podle tohoto pfipravku uz je formovani dratu a kontrola snadnéjsi. Samotné tvarovani
dratu o Sablony je proces, ktery vyzaduje ziskani urcité motorické dovednosti, nutno
pocitat s pruznou a trvalou deformaci dratu. Peclivost rovnéz vyZaduje kolmé a souosé
smérovani svislych os setrvacniku, coz je pfidana hodnota pouzitého pfFipravku.
Obrazek 3 dokumentuje hotovy setrvacnik.

'

Obr. 4 Hotovy setrvaénik z mosazného dratu
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2.1 DIDAKTICKE A KONCEPTUALNI ASPEKTY

Téma setrvaéniku umoznuje vyuku konceptualnich znalosti. Vlastnosti, ze rotujici
setrvacnik je nositelem velké kinetické energie, se vyuziva ke zrovhomérnéni chodu
stroju, napf. vybuSnych motor. Setrvacniky umozniuji akumulaci energie. Tento
princip se pravidelné vraci v inovovanych podobach a jiz dnes Ize vysledovat pokusy
o eliminaci tfeni v loZiscich vyuZitim magnetickych poli a supravodil. Lze dohledat
uziti setrvacniku v gyrobusech, kde byly u¢inény pokusy o eliminaci gyroskopickych
momentu vyuzitim protibé€zné rotujicich setrvacniku.

Setrvaéniky jsou soucasti gyroskopd, tj. zafizeni, ktera stabilizuji polohu v druzicich,
raketach, vojenské technice, vozitkach segway, gyrokompasech, gyrostatech lodi
a podobné. Gyroskopicky jev, ktery vychazi ze zakona setrvacnosti, momentové véty
a zakona zachovani hybnosti, se vSak netyka pouze rotujicich téles. Setrvacnost ma
napfiklad kyvadlo, kmitajici téleso, nebo €astice. Tento princip je zakladem gyroskopu,
ktery je soucasti nasich chytrych telefon( a tabletu. V téchto zafizenich kmitaji drobna
téliska, ktera jsou snimana akcelerometry a magnetometry. Cipy, které tyto senzory
vzajemné propojuji, oznacujeme jako IMU — Inertial Measurement Unit a jejich funkci
je otaceni obrazu v mobilnich telefonech a dalSi technice. Prvotnim principem je vSak
obycejny setrvacnik.

Téma setrvaéniku v sobé integruje vyuku Newtonovych zakonu, zakonu zachovani
energie a hybnosti, gyroskopického momentu. Sekundarné se ucitel dostane
k ttmatim zemépisu, navigaci, energetickych pfemén a aplikace setrvacnikl
v technice.

Zvlastni pfipad paradoxnich vlastnosti setrvacniku pfedstavuje hracka nazvana Tippe-
top. Tato hracka je znama predevSim diky slavné fotografii nositeld Nobelovy ceny
Nielse Bohra a Wolfganga Pauliho. Jedna se o setrvacnik, ktery si pfi rotaci hleda
stabilni pozici tézZisté. Aby bylo mozné tippe-top prevratit a zvednout tézisté, musi
vrchol setrvaéniku prevést ¢ast své rotacni hybnosti. Funguje to proto, ze jeho tézisté
je ve skuteCnosti nizsi nez jeho geometricky stfed. Tippe top Ize vyrobit na soustruhu,
nebo lze pouzit 3D tisku viz https://www.yeggi.com/qg/tippe+top/, coz je téma aktualni
pro soucasne trendy vyuky.

ZAVER

Odstranéni témat Newtonovych zakonu, vesmirnych téles ma negativni vliv na
rozvijeni mezipredmétovych vztahl a promitne se snizeni Urovné konceptualnich
znalosti v populaci. Téma vesmirnych objektl, rozdily mezi hvézdou a planetou atd.
jsou témata, ktera maji potencial zaujmout Zaky a pfivést je k tématu védy a radosti
poznavani. DoporuCujeme ve vyuce vice zdlraznovat vyznam genialnich osobnosti
a klast ddraz na jejich pfinos pro udrzeni kvality zivota.

Odstranéni témat energie, energetickych premén z RVP jde proti tendenci dirazu na
usporu energii a environmetalni oblast, Zivotni styl a kvalitu zivota.

Odstranénim téchto obsahu vyuky je aktem, ktery snizuje vaznost ucitelt a vefejnosti
je sdélovano, ze tuto ucebni latku ,neuméji nauCit. Nelze hovofit o vyspélém
a modernim Skolstvi, paklize je nutno vysSkrtavat obsahy vyuky pfirodovédnych
predmétd. Tento Clanek hodla zduraznit, ze fyzikalni témata Ize ucit i alternativnimi
metodami a experimentalni ¢innosti.

Revizni zasahy nejsou podlozeny relevantnimi vyzkumnymi pracemi a jedna se
o zasahy ,ad hoc* pravdépodobné s natlakem zajmovych skupin.
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Fyzikalni zakony, které postuloval Isaak Newton a vydal roku 1687 v Philosophige
Naturalis Principia Mathematica, jsou stale platné a aktualni. Jsme presveédceni,
Ze vyuka fyzikalnich zdkonu na zakladnich Skolach by méla byt orientovana na vlastni
experimentalni ¢innost Zaku tak, aby byla vyuka vedena s védomim konceptualnich
vazeb a mezipfedmétovych vztahu sou€asného paradigmatu technologii.
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ONE USE OF MS EXCEL IN TEACHING MATHEMATICS
JEDNO VYUZITiIi MS EXCEL VE VYUCE MATEMATIKY

Lukas Honzik, Jan Frank

Abstract

The spreadsheet MS Excel is a well-known part of MS Office. Pupils are taught to work
with it in computer science lessons, and so it is not a completely strange environment
for them. Besides working with cells and patterns, charting and other issues that are
generally manageable at the secondary school, it also offers the possibility of
programming so-called macros in the VBA programming language. Macros are
primarily, of course, used to make it easier to work with the spreadsheet, but with a
little effort, it can also be used to demonstrate the run of selected mathematical
algorithms. This may contribute to a better pupils’ understanding of the taught topics.

Key words: MS Excel, macros, Visual Basic for Applications, algorithmization

Abstrakt

Tabulkovy procesor MS Excel je dobfe znamou soucasti programového baliku MS
Office. Praci s nim se zaci uci v hodinach vypocetni techniky, a tak ani pro né neni
uplné cizim prostfedim. Kromé prace s burikami a vzorci, tvorby grafll a dalSich
zalezitosti, které jsou vesmés zvladnutelné jiz na 2. stupni zakladni Skoly, ale nabizi i
moznost programovani tzv. maker v programovacim jazyku VBA. Primarni vyuziti
maker samoziejmé spociva v ulehCeni prace pfi vyuzivani zminéného tabulkového
procesoru, ale pfi troSe snahy je Ize vhodné pouzit i pro demonstraci béhu vybranych
matematickych algoritmu, coz maze pfispét k lepSimu pochopeni dané latky ze strany
Zaka.

Kli¢ova slova: MS Excel, makra, Visual Basic for Applications, algoritmizace

UuvoD

Pouzivani programi pocitaCové algebry nebo Sifeji matematického softwaru je
v souCasné dobé vcelku rozsSifené, a to nejen ve sféfe védecké, ale téz v oblasti
vzdélavani, kde se takovy software da jako dobry pomocnik vyuzit téméFf na vSech
stupnich Skol. V této souvislosti dnes hovofime o nasazeni tzv. kognitivnich technologii
do vyuky matematiky. Z typickych predstavitelt tohoto softwaru Ize jmenovat napfiklad
program Wolfram Mathematica nebo védomostni a vypocetni engine Wolfram|Alpha,
pfipadné muzeme téz zminit nékteré matematické aplikace pro chytré telefony a
tablety. V geometrii jsou pak celosvétové znamy programy GeoGebra a Cabri.

Ve valné vétsiné ale pouziti programl pocitaCové algebry ve vyuce muize svadét k
jejich uzivani jako tzv. Cerné skfinky, tedy zarizeni, které dostane urcita vstupni data
a uzivatel nasledné bez jakékoliv znalosti dalSich procesu uvnitf Cerné skfinky obdrzi
vysledek. Zaroven pfiznejme, Ze v nékterych pfipadech muze potencialni uzivatele
odrazovat i cena, kterou je nutné za uzivani licence zminénych program( zaplatit.

V nasledujicim textu prfedstavime jedno zajimavé vyuziti programu MS Excel od
spole¢nosti Microsoft. Ten je sice pfedevsim tabulkovym procesorem, ale s pouzitim
programovaciho jazyku Visual Basic for Applications (neboli VBA) Ize prostfednictvim
maker jeho moznosti podstatné rozsifit. Mezi tyto moznosti spada kromé jiného i
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,Krokovani“ a nazorné predstaveni nékterych procesu &i matematickych algoritmad. Ty
jsou na rozdil od klasického pocitani tuzkou na papife v podstaté interaktivni a zména
vstupnich udajli se okamzité projevi ve vSech vypsanych krocich algoritmu i ve
vysledku.

Nutnou podminkou pro takovéto uzivani Excelu je alespon zakladni znalost
algoritmizace a schopnost zapsat dany algoritmus ve zminéném programovacim
jazyce. To v8ak neni nikterak slozité. VSe podstatné miize zajemce dohledat v oficialni
napoveédé programu €i na internetu. Lze doporucit kupfikladu webové stranky Jak na
Excel na adrese https://office.lasakovi.com/excel/vba/, kde je mozné nalézt teoreticky
uvod do VBA, jakoz i nazorné ilustracni pfiklady pro lepSi pochopeni. (MS Excel VBA
Manual, Lasak)

1 TESTOVANIi PRVOCISELNOSTI

Nejprve se podivejme na zalezitost, ktera je vcelku dobfe pfistupna jiz na druhém
stupni zakladni Skoly, a sice na rozhodnuti, zda je zadané pfirozené Cislo prvocislem,
nebo Cislem slozenym. Obecné, pfedevSim pro vétsi Cisla, je sice vhodné pouzit
néktery z efektivnéjSich algoritmu (napfiklad Pollard(v rho algoritmus, Pollardav p — 1
algoritmus a podobné), Zaci se ale ve Skole setkaji pfedevsim s jednodussimi postupy,
mezi néz patfi Eratosthenovo sito a hruba sila — oba postupy jsou vice méné
experimentalni, tudiz nejsou pfilis efektivni, ale zato jsou dosti nazorné.

Pro poradek uvedme, Ze Eratosthenovo sito v podstaté neni algoritmem rozhodujicim,
zda zadané Cislo nalezi mezi prvocisla, nebo Cisla slozena, jak bychom si takovy
algoritmus predstavovali (tedy Ze na vstupu algoritmu je jedno Cislo a vystupem je
pfislusna informace), nybrz jde o postup uzivany pro nalezeni vSech prvocCisel mensich
nez predem zadana mez.

Urcovani prvociselnosti pomoci hrubé sily vychazi ze skute¢nosti, Ze pokud ma byt
zadané pfirozené Cislo prvocislem, nesmi byt délitelné zadnym pfirozenym Cislem,
pocCinaje Cislem 2 a kon€e hodnotou n — 1. Je tedy nasnadé provést pokus o déleni
beze zbytku vSemi Cisly z této mnoziny. Tento zplisob mizeme trochu zefektivnit tim,
Ze nebudeme testovat délitelnost sudymi Cisly (pokud neni zadané Cislo délitelné
Cislem 2, nemuze byt délitelné ani zadnym dalSim sudym Cislem). Zaroven je mozné
snizit horni mez, takze staci testovat délitelnost pouze pfirozenymi Cisly i splfiujicimi
fetézec nerovnosti

2 <i<+n.

Uplné optimalizace bychom dosahli ve chvili, pokud bychom testovali dé&litelnost &isla
n pouze prvodisly, ktera jsou mensi nez hodnota vn. To je v8ak ze zfejmych davodu
predevsim u vétsSich Cisel hife realizovatelné, nebot o kazdém z potencialnich délitel
bychom nejprve museli rozhodnout, zda se jedna o prvocislo, a teprve posléze bychom
jim zkousSeli délit Cislo n. (Hefler, Rais)

V pfipadé nasi ukazky tedy provedme ¢astecnou optimalizaci. Hlidana je moznost, zda
neni zadané Cislo rovno pravé Cislu 2 (v takovém pfipadé je rovnou prohlaseno, Ze jde
o prvocislo), nasledné testujeme délitelnost Cislem 2 a dale pouze lichymi Cisly, a to
az do hodnoty v/n. Zapis algoritmu v programovacim jazyku VBA by pak vypadal takto:
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Sub rozklad()
Dim n As Integer, odmocnina As Integer
Dim radka As Byte, i As Byte
Dim prvocislo As Boolean
Range("B3").Select
Range(Selection, ActiveCell.SpecialCells(xILastCell)).Select
Selection.ClearContents
Selection.Interior.Colorindex = x1None
Range("B3").Select
n = Cells(1, 2)
prvocislo = True
radka = 3
If n>2 Then
If n Mod 2 =0 Then
prvocislo = False
Cells(radka, 2) = "Testovani 2: OK"
Cells(radka, 2).Interior.Colorindex = 4
i=4
Else
Cells(radka, 2) = "Testovani 2: KO"
Cells(radka, 2).Interior.Colorindex = 3
odmocnina = Fix(Sqr(n))
i=3
Do While (i <= odmocnina) And (prvocislo)
radka = radka + 1
If n Mod i =0 Then
prvocislo = False
Cells(radka, 2) = "Testovani " & i & ": OK"
Cells(radka, 2).Interior.Colorindex = 4

Else
Cells(radka, 2) = "Testovani " & i & ": KO"
Cells(radka, 2).Interior.Colorindex = 3
End If
i=i+2
Loop
End If

radka = radka + 2
If prvocislo Then
Cells(radka, 2) = "Cislo " & n & " je prvogislo."
Else
Cells(radka, 2) = "Cislo " & n & " neni prvodislo. Lze jej délit napf.
Cislem" &i-2&"."
End If
Elself n =2 Then
Cells(radka, 2) = "Cislo 2 je prvogislo."
Else
Cells(radka, 2) = "Toto Cislo nelze na prvocislenost testovat."
End If
End Sub
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2 NEJVETSI SPOLECNY DELITEL

Jako druhy v pofadi pfedstavme proces zjisténi nejvétSiho spoleéného délitele dvou
pfirozenych Cisel, ktery byva v matematickém softwaru reprezentovan vétSinou
prikazem GCD (greatest common divisor).

F

* Untitled-1* - Walfram Mathematica 10.0 e B

File Edit Inset Format Cell Graphics Evaluation Palettes Window Help

in1]= GCD[945, 735]

m

outf1}= 105

prime factorization (| divisors [/ name binary form (*| more...

100% =

Obr. 1 Vstup a vystup prikazu GCD v programu Wolfram Mathematica

Zjisténi nejvétsiho spole¢ného délitele Ize samoziejmé provést vice zpusoby — podle
definice pomoci mnozin déliteld, rozkladem zadanych C¢isel na prvocisla nebo
Euklidovym algoritmem, ktery je vcelku univerzalni a efektivni. Pfipomernme, jak
algoritmus funguje.

Méjme dvé pfirozena Cisla a a b a pfedpokladejme, Ze a > b (pokud by tomu tak nebylo,
provedli bychom pfeznaceni Cisel). Potom existuji dvé pfirozena Cisla q a Z1 takova,
Ze plati rovnost

a=qb+ 2,
kde 0 <Zi1<b.

Pokud je Z1 = 0, nalezli jsme nejvétsi spolecny délitel Cisel a a b, ktery je roven Cislu
b. Pokud naopak Z1 # 0, pouzijeme Cisla b a Z1, pro ktera existuje dvojice pfirozenych
Cisel g1 a Z2. Pro né plati rovnost

b=0q1Z1+ 2,
kde 0 < Z2< Z1.

Pokud je Z2 = 0, nalezli jsme nejvétsi spoleCny délitel Cisel a a b, ktery je roven Cislu
Z1. Pokud naopak Z2 # 0, pokraCujeme v dalSim zapisu s Cisly Z1 a Z2. DalSi takovyto
krok tedy existuje vzdy, je-li dany zbytek Zi nenulovy.

Zaroven plati, Ze posloupnost Cisel b, Z1, Z2, ... je klesajici a Ze jde o Cisla pfirozena.
Je tedy zfejmé, Ze se jedna o posloupnost koneénou a jeji posledni ¢len Z, je roven
nule. Pfedposledni (nenulovy) €len Zn1 je hledanym nejvétSim spoleCnym délitelem
Cisel a a b. (Rais, Drabek)

Tento algoritmus zapsany v makru programovaciho jazyku VBA vypada napfiklad
takto:

Sub NSD()

Dim a As Integer, b As Integer, delitel As Integer, x As Integer, y As Integer, q
As Integer, Z As Integer

Dim radek As Byte

Dim konec As Boolean

Range("Al").Select
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Range(Selection, Selection.End(xIDown)).Select

Selection.ClearContents

Cells(12, 8).ClearContents

konec = False

radek = 1

delitel = 1

If Cells(1, 8) >=1 And Cells(1, 8) <= 32767 And Cells(2, 8) >= 1 And Cells(2, 8)
<= 32767 Then

If Cells(1, 8) > Cells(2, 8) Then

a = Cells(1, 8)
b = Cells(2, 8)
Else
b = Cells(1, 8)
a = Cells(2, 8)
End If
X=a
y=b
Do Until konec
q=x\y
Z=xMody
Cells(radek, 1) =x&"="&q&"™" &y &"+"& Z
If Z=0 Then
konec = True
delitel =y
End If
radek = radek + 1
X=y
y=~2
Loop
Cells(12,8)="NSD("&a &"," &b &") =" & delitel
Else
Cells(5, 1) = "Nejvétsi spolecny délitel nelze urcit."
End If
End Sub

Uzivatel do pfislusného listu a do pfisludnych bunék (bunky H1 a H2) zada dvé
pfirozena Cisla a stiskne tlaCitko, které spusti vySe uvedené makro.

Makro poté provede nejprve vymazani starych hodnot a vypoctu, které v listu mohly
zUstat z pfedchoziho uzivani (bunka H12 a sloupec A), a kontrolu, zda jsou zadana
Cisla ve spravném rozsahu (pokud ne, poda o tom informaci). Déle je ur€eno, které ze
zadanych Cisel je vétsi (druha podminka If ... End If), a vstoupi do cyklu s podminkou
na zacCatku (cyklus Do Until ... Loop), v némzZ jsou pocitany koeficienty q, qi, gz, ... a
zbytky Zi, Z2, ... Po kazdém vypoctu je kontrolovano, zda je aktualni zbytek nulovy
(tfeti podminka If ... End If). Pokud ne, probiha cyklus znovu, pokud ano, cyklus je
ukonlen. Zaroven s tim je pfi kazdém prabéhu cyklu vypsana aktualni rovnost do
pfislusné buriky ve sloupci A. Po skon&eni cyklu je do buriky H12 zapsan vysledek.
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A B clo|eE|Fle H I
1 945=1%735+210 a= 945
2 |735=3%210+105 b = 735
3 |210=2%105+0
4
5
6
: NSD
8
9
10
1
12 NSD (945, 735) = 105

Obr. 2 Vypis zjisténi nejvétsiho spolecného délitele Cisel 945 a 735 pomoci makra

3 BUBBLESORT

V nékterych pfipadech uzivatel potfebuje seffidit urcité mnozstvi hodnot podle
velikosti. Pro tyto potfeby byvaji uzivany razné fadici algoritmy, kterych je nepfeberné
mnozstvi. Mezi ty nejjednodussi a nejlépe pochopitelné patfi bubblesort, s nimz se
Zaci a studenti nékdy seznamuiji jiz pfi uvodu do programovani.

Algoritmus funguje takto: Z mnoziny n nesefazenych hodnot je vybrana ta nejvétsi a
je presunuta na posledni (n.) pozici. V dalSim kroku je z mnoziny prvnich n—-1
nesefazenych hodnot vybrana opét nejvétsi a je pfesunuta na pfedposledni (n—1.)
pozici. Po celkem n—1 opakovanich je mnozina sefazena od nejmensi hodnoty
k nejvétsi. (NeckafF, Wikipedia: Oteviena encyklopedie: Bublinkové fazeni)

Zapis algoritmu v makru vypada takto:

Sub Bubblesort()
Dim i As Byte, j As Byte, pom As Byte
Dim test As Boolean
Range("A2").Select
Range(Selection, Selection.End(xIToRight)).Select
Range(Selection, Selection.End(xIDown)).Select
Selection.ClearContents
Selection.Interior.Colorindex = x1None
Range("Al").Select

test = True
Fori=1To 10
If (Cells(1, i) < 0) Or (Cells(1, i) > 255) Then
test = False
End If
Next i
If test Then
Fori=1To9
Forj=1To 10
Cells(i + 1, J) = Cells(i, j)
Next j
Forj=1To 10 -
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If Cells(i+ 1, j) > Cells(i+ 1, j+ 1) Then
pom=_Cells(i+1,j+1)
Cells(i+1,j+ 1) =Cells(i + 1, j)
Cells(i + 1, j) = pom

End If

Next j
Forj=10-iTo9
Cells(i + 1, j + 1).Interior.Colorindex = 4

Next j
Next i
Cells(10, 1).Interior.Colorindex = 4
Else
Cells(3, 1) = "Razeni nebylo provedeno."
End If
End Sub

Makro po spusténi vstoupi do cyklu s pevnym pocétem opakovani (vnéjsi cyklus For ...
Next i). Pfi kazdém jeho opakovani nejprve zkopiruje hodnoty z pfedchoziho fadku do
fadku nasledujiciho (prvni vnitfni cyklus For ... Next j), nasledné pak projde dany radek
zleva (druhy vnitini cyklus For ... Next j), pfiCemz porovnava dvé sousedni hodnoty.
Pokud je leva hodnota vétsi nez prava, hodnoty v burikach jsou prohozeny (podminka
If ... End If). Po kazdém probéhnuti vné&jsiho cyklu ,probubla“ dalsi z nejvyssSich hodnot
na svou pozici, kde je zabarvenim bunky oznacCena jako sefazena. V jednotlivych
fadkach se tak postupné objevuje hledana uspofadana mnozina. Po ukonceni
algoritmu jsou v posledni fadce vypsany sefazené hodnoty.

A|B|C|D|E|F | G|H 1 J |K|[LM M O P
82 171 15?|?| 191 173 11 188 72

82 157 74 171 173 11 188 72

82 74 157 171 11 173
74 82 157 11 171
74 82 11 157 72
74 11 82 72

11 74 72

11 72

11

Generator tisel

Spustit bubblesort

== RN (= R, B R TR I S R
WD WD WD LD LD LD WD WD

=
=

Obrazek 3 — Vypisy v prabéhu fazeni bubblesortem

Poznamenejme jesté, Ze tlaCitko Generator Cisel slouzi ke smazani starych hodnot,
které mohly v listu zUstat z pfedchoziho fazeni, a k vyplnéni bunék A1 az J1 nahodné
vygenerovanymi Cisly (zde v rozmezi 0 az 199; generovani je provedeno samostatnym
makrem). UzZivatel této moznosti mize vyuZzit nebo muize do pfisludnych bunék vyplinit
Cisla vlastni.

4 DALSIi ALGORITMY

Algoritmy uvedené v pfedchozim textu jsou samozfejmé jen jednoduchymi zastupci
celé fady algoritmu, které je mozné v prostfedi VBA pfipravit a vyuzit je pro nazorné
demonstrace zpusobu provedeni danych vypocCtd. Nicméné i tak ukazuji, ze i
s nastrojem, jakym je Excel, Ize Zakim a studentum pfiblizit zaklady algoritmizace.
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VyzkouSet nejen vySe popsané algoritmy, ale i nékteré dalSi, mizete na webové
adrese http://home.zcu.cz/~honzikl/vba/, kde jsou k dispozici v podobé& souborl pro
aplikaci Excel s podporou maker. Tyto soubory navic vzdy obsahuji i kratkou
dokumentaci k danému algoritmu, v niz je popsan zpUsob prace algoritmu, vstupni a
vystupni data a zapis algoritmu s komentafi jednotlivych kroku.
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THE DESIGN AND DEVELOPMENT OF PLATFORMS AND
EDUCATIONAL APPLICATIONS. NEW PERSPECTIVES IN
DISTANCE EDUCATION

O ZXEAIAZMOZ KAI H ANANTY=H NAATOPOPMQN KAI
EKMNAIAEYTIKQN EGAPMOIQN. NEEZ NMPOOIMNTIKEZ ZTHN
E= AMNOZTAZEQZ EKIMAIAEYZH

Stefanos Armakolas, Olga Georgiadou, Athina Kazana, Jan Krotky

Abstract

The rapid evolution of New Technologies in the first decade of the 21st century creates
new data in the field of distance education, contributes to significant changes in the
learning, communication, and interactive environment with the introduction of Open
Educational Resources (OERs), Massive Open Online Courses (MOOCS) of Learning
Analytics-LA and Educational Data Mining-EDM, mainly in higher education. The
purpose of this work is to investigate the use of new technologies in e-learning and the
explosion of ICT that creates new data in the field of Open and Distance Learning.
Learning Management Systems and how they are used in e-learning, as well as the
video conferencing platforms developed and used extensively with the new data
brought by the Covid-19 pandemic, are another topic we are dealing with in this
research. The results of the research show that despite the progress made in the
technologies used today for the design and development of platforms and educational
applications, there is room for improvement since their widespread use due to the
pandemic brought to the surface problems that had not been addressed until now.

Key words: Information and Communication Technologies, distance education, e-
learning, digital platforms

MepiAnyn

2KOTTOG TNG TTapoucag gpyaciag, gival n digpelvnon TG XPNOIKWOTIoINONG TwWV VEWV
TEXVOAOYIWV OTNV NAEKTPOVIKI] ] € ATTOOTACEWG EKTTAIdEUON (e-learning) kai n ékpnén
Twv TTE 10U dnuioupyouv véa dedouéva otov Xwpo Tng AeCAE. Ta Zuothuarta
Alaxeipiong Mabnong kal WG autd agloTrolouvTal 0TV NAEKTPOVIKA eKTTaidEUON,
Kabwg Kal ol TTAAT@OPPES TNAESIAOKEWNGS TTOU AvaTITUXBNKav Kal XenoIhoTToInenkav
EKTEVWG UE Ta VEQ Oedopéva TTou £@epe N TTavonuia Tou Covid-19 eival éva akoun BEua
ME TO OTTOIO0 AOXOAOUNAOTE OTNV CUYKEKPIYEVN £pEuva. Ta ATTOTEAECUATA TNG £PEUVAG
ocixvouv 0TI TTapOAn TNV TPO0d0 TIOU £XEI ONMPEIWBEI OTIG TEXVOAOYIiEG TTOU
XPNOIMOTTOIOUVTalI CAMEPA VIO TOV OXEDIQOPO Kal TNV AVATITUEN TTAATQOPUWY KOl
EKTTAIOEUTIKWY  EQAPUOYWYV, UTTAPXEl XWPOG PeATiwong Mg kal n  Padikn
XPNOIUOTTOINON TOUug AOYW TNG €UPAVIONG TNG TTAVONMIOG £QeEPE OTNV ETTIPAVEIQ
TTPORAAMATA TTOU OEV EiXAV AVTIUETWTTIOTEI £WG TWPA.

Aégeig KAe1d1a: rexvoAoyies TS TTANPOQOPIKAS KAl TWV ETTIKOIVWVIWY, €€ ATTOOTATEWS
EKTTQIOEUDN, NAEKTPOVIKN UGBNan, wneiakéS TAATQOPUES

INTRODUCTION

The education system (Cavus, 2015) is at the top of the systems that are affected by
technological developments and undergo fundamental changes: a) Learning needs
increase and become more diverse, while at the same time the education system
becomes a service that individuals can seek throughout their lives, b) Students require
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more flexible, personalized, and easily accessible learning methods, c¢) Students do
not want to be dependent on a particular learning method, d) There is a need for
student-centered education, rather than traditional teacher-centered education, €) The
teacher has become the person who guides the students in how to reach the
knowledge instead of giving the knowledge himself, f) Students are increasingly
demanding to learn at the time and place of their choice, following their own learning
rhythms.

The transition from d-learning to e-learning and m-learning, which was in progress at
the end of the 20th century (Keegan, 2001) is now complete. The outbreak of the
COVID-19 pandemic in the first months of 2020 was an unprecedented health crisis,
followed by a lockdown with serious social, economic and educational consequences.

The critics of Open and Distance Learning, directly challenge the old 3rd generation
models that are mainly based on printed material and asynchronous forms of
communication and have as their main argument the essential lack of communication,
interactivity, metadata, and metacognition (Karoulis, 2007).

1 NEW TECHNOLOGIES AND NEW PERSPECTIVES

The explosion of ICT and the Internet create new data in the field of ODL (Open and
Distance Learning), significantly changing the environment of communication and
interaction with the use of modern and asynchronous learning environments
(Anastasiades, 2005; Paulsen, 2003).

New technologies and the Internet enable access to high-quality telecommunication
links and create the conditions to overcome the main disadvantages of ODL of the
older versions. Innovative teaching methods are therefore being developed in e-
learning, such as Blended e-learning, which is defined as a distance learning method
that uses high technology, such as television and the internet, or low-tech, such as
voice mail, and conference calls combined with traditional education and training
(Smith, 2001).

If we want to refer to what the researchers of the field define, then we could define
ODL as the form of education that separates the teacher from the learner by space
and/or time (Perraton, 1988), allows the student to identify the place, time and rhythm
of his study (Lionarakis, 1999), gives the learning control more to the learner than to
the distance learner (Jonassen, 1992) and establishes discontinuous communication
between the learner and the learner, which is implemented in printed form material
and/or some forms of technology (Gkelameris, 2015).

According to the U.S. Distance Learning Association, distance learning is defined as
the acquisition of knowledge and skills through indirect information and guidance that
includes all technologies and other forms of distance learning. The model of distance
education can also be understood as a system for the required delivery of an
educational subject or object (Moore & Kearsley, 2004).

Of course, the advent of the Covid-19 pandemic, which is still ongoing, has redefined
the role of education and the use of New Technologies, by learners of all levels and
trainers. According to a report by the Unesco International Institute for Higher
Education in Latin America and the Caribbean (IESALC), the pandemic had not only
immediate effects but also medium- and long-term effects on higher education “for both
institutions and the system as a whole” (UNESCO-IESALC, 2020). Some of the serious
direct effects reported by the report concern students and the "temporary cessation of
personal teaching in universities" which brought them face to face with a completely
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new situation, with consequences in daily life, costs and financial burdens, the
cessation of learning and international mobility. Relevant are the consequences for
teachers, who were influenced in the workplace and in the way they practice their
profession, while “the most obvious impact on teachers is the expectation, if not the
requirement, of continuing the teaching activity using a virtual form”.

According to research (Charissi, Tympa & Karavida, 2020) on the Greek data during
the outbreak of the pandemic, the skills that the students claimed to have helped mainly
in dealing with the crisis created by the pandemic were the use of new technologies
and open online learning. Specifically, as shown in the table below, most students
(82.7%) rated the "use of information technologies" as the most important skill to
respond more effectively to the new reality. Their preferences were followed by "open
and online learning” (57.5%), "flexibility and adaptability” (53.5%), "creativity" (51.2%),
“critical thinking" (47.2%), "emotional intelligence" (39.4%), and "continuing education”
(37.0%). The final preference of students refers to the "development of coping
strategies” (22.0%).

Table 1 Important skills for effective response to the new reality.

Skills/ stressful events coping strategies Frequency Percentage
Use of Information Technologies 105 82.7%
Continuing Education 47 37.0%
Open & Online Learning 73 57.5%
Flexibility & Adaptability 68 53.5%
Emotional Intelligence 50 39.4%
Creativity 65 51.2%
Critical Thinking 60 47.2%
Development of Coping Strategies 28 22.0%

Source: (Charissi, Tympa & Karavida, 2020).

Certainly, in this new age of things, shaped by the advent of Covid-19, we should not
fail to mention that in addition to shaping the new perspective, there is also the shaping
of a parallel reality in which students from poor and/or degraded areas do not have
access to technology and are thus excluded from the educational process in the short
or long term. A study conducted by an interdisciplinary research team consisting of the
University of Naples, Parthenope University and Bournemouth showed that when
schools were forced to operate solely based on distance learning strategies with little
or no experience on the subject, students were forced to new distance learning
strategies through digital communication software (such as CISCO, Zoom, Skype and
Microsoft TEAMS), about 20% of students, especially in the southern regions of Italy,
did not have access to any device and were excluded from learning, causing immediate
risk of delinquent behavior and juvenile delinquency (Ferraro et. al., 2020).

According to research by (Langford & Damsa, 2020), the software that was most used
during the period of confinement in Norway (12/3/2020, closing of Universities due to
COVID-19 in Norway), was Zoom. Despite the minimal experience, academics in
Norway quickly embraced online teaching. Only 30% said they had previous teaching
experience online, but 80% said they now use video-based Zoom software. Other
programs used include Microsoft Teams, Skype, YouTube, and PowerPoint. Canvas,
despite being the "official digital platform” in most higher education institutions in
Norway, similar to Cisco WebEx in Greece for primary and secondary education, did
not have the same impact as Zoom.
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The platforms used mainly for distance education during the pandemic in most
countries are Cisco WebEXx, Microsoft Teams, and Zoom.

Zoom is an online video conferencing tool that brings together several features that
make it unique to the small, medium, and large groups of people who want to
communicate. Zoom offers many free features, such as online meetings either video
or audio, or both for a maximum of 100 people, with a 40-minute time limit, and other
free features such as live chat, screen sharing and recording. Zoom gained even more
users worldwide after the outbreak of COVID-19, due to its flexibility and compatibility.
Internet security researchers have identified some vulnerabilities, security
vulnerabilities and data leaks when using Zoom, which is why many, such as the
Pentagon, the German government and the Taiwanese government, have stopped
using it (Zou, Zhao & Siau, 2020).

Cisco WebEx is another popular online teleconferencing platform. WebEx has similar
features to Zoom and is available at a price comparable to Zoom. The main difference
between the two is that the free WebEx program allows users to host meetings at any
time, while the free Zoom program limits one meeting to 40 minutes. Since the typical
duration of a school class is just over 40 minutes, WebEx is more suitable for longer
sessions and Zoom is more suitable for a shorter group session.

Microsoft Teams is a digital hub that gathers conversations, meetings, files, and
applications into a single learning management system - LMS. Microsoft Teams allows
individual teams to self-organize and collaborate on different business scenarios. At
Microsoft Teams, teams are a collection of people, content, and tools that compose
different projects within an organization. It is estimated that by the end of 2020, 41%
of organizations will use Microsoft Teams worldwide (Microsoft, 2018). Like Zoom and
WebEXx, Teams lets you share audio, video, and desktop.

The usability of Microsoft Teams, WebEx and Zoom is generally very good and that is
probably the reason for their popularity in the market. The three platforms also have
guite similar features and functions. The market is highly competitive and a useful
feature of one platform is quickly adopted by the other two. In addition, users can easily
switch from one platform to another. Usability features and costs are key to competing
in such cases (Zou, Zhao & Siau, 2020).

From the comparison of the three platforms in the same research (Zou, Zhao & Siau,
2020), using VLE heuristic search algorithms (Figueroa et. al., 2019), the following
results emerge:

e Screen sharing is a common choice in e-learning and teaching environments. For
these three platforms, screen sharing is not as intuitive and simple as it should be
for a novice user. The choice of this function should become more natural and
obvious.

e Also, in the context of educational assessment, educators may need to look at
students' screens, such as when instructors share a test, and should ensure that
students do not search for answers online. Although formal exams may require a
professional supervision service, the supervision of simple distance learning
quizzes can be easily accomplished when instructors can see students' screens.
This feature does not need to be activated continuously - but only when needed
(e.g., during quizzes) and with the student's consent.

¢ An effective way to evaluate the involvement of distance education is to monitor
classroom monitoring. While Teams provides a tool for downloading watch lists with
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a single click from the side menu, WebEx and Zoom make the function a bit more
complicated - instructors need to perform a few steps before they can download
watch lists.

e Although Teams provides a fairly clear user interface during teleconferencing, the
option of starting a new teleconference is visually indistinguishable.

e The process of attracting students' interest and active participation in events is
more difficult for a teacher in distance education than in lifelong learning. All three
platforms feature images such as a handshake for speech, applause, or a nod for
a slower pace. However, these options are only available if the chat feature is
enabled - something that might need to change. Images that would meet additional
needs, such as "explain better", could also be used.

The Cisco WebEx, Microsoft Teams and Zoom platforms are not designed for e-
learning. Due to the new conditions created with Covid-19, millions of students in many
countries were suddenly forced to use them to continue their education. Their
experience and exposure to different distance learning platforms will change the
pedagogical landscape after the pandemic. Issues to be addressed to further enhance
the acceptance of distance education include issues of security, confidentiality, and
trust.

2 DESIGN PRINCIPLES AND STRUCTURE OF EDUCATIONAL

APPLICATIONS

Users typically experience problems in complex multimedia environments. The
interface of educational applications must be properly designed to allow easy
navigation, without disorientation of the user, inability to determine its location in the
application or inability to create a clear picture of the content of the application, and
difficulty in locating specific information. The former leads to loss of position and
pointless wandering (Panagiotakopoulos, Karatrantou & Pintelas, 2012).

The design of the application should be linked to the desired pedagogical goals and
cognitive classification, but also the level of user-learners (Carusi & Mont’Alvao, 2006).

The design of the navigation must be based on certain principles. The main ones are
(Panagiotakopoulos, Pierrakeas & Pintelas, 2003; Panagiotakopoulos, Pierrakeas &
Pintelas, 2005):

e The segmentation, prioritization in terms of difficulty, and recording of information
must be done in a small number of levels.

e Multiple paths from the same screen image to the same content section should be
avoided.

e The "depth" of penetration into the thematic content from the active elements of a
screen image should be as small as possible.

e The course that the trainee will follow during his navigation in the application to be
defined by himself. In fact, the learner should be able to reuse the same course, so
that he can access again parts of content that he has already visited.

e When designing the content, the possibility of informing the trainee about the
position he/she is in at the moment while navigating the program must have been
foreseen.

In recent years, culminating in the unexpected situation that has arisen worldwide due

to the spread of COVID-19, telecommunications through communication networks, is

mainly affecting ICT in two ways: either by integrating communication tools into existing
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educational software or by developing new environments that allow or support
collaboration on a specific project, between users who are spatially located.

CONCLUSION

Undoubtedly, today we are experiencing the era of the information revolution, as the
result of the rapid development of new applications of technologies and
communications, which permeates almost all of everyday life. Day by day more and
more activities, from banking to entertainment, are part of the services of various
networks, making us share in virtual situations, performances, and worlds. This creates
the need to upgrade the traditional teaching model, by creatively utilizing the potential
of New Technologies. Distance education has already taken huge strides - due to
circumstances - with educational institutions timidly trying to take advantage of the
rapid development of new media and technologies to offer distance education to a
wider student body than it is possible to attend studies with conventional classical
methods, and look for ways to improve the efficiency of the learning process.

Most applications for this purpose are still in the experimental stage and quite difficult
to use, while they do not seem to effectively support communication between students.
However, it is easy to imagine the possibilities that can be offered in the future by well-
designed programs, educational social networks that - depending on the interests and
profile of each user - will place him in different environments, which will be calibrated
based on the level of knowledge, experience, skills, and interests of students. It is
important not only to create user-friendly environments and systems of social
networking applications but also to make them accessible to all the students and this
is a challenge for future work aimed at further exploitation of New Technologies in the
field of social networks and education.
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DISTANCE BASED LABORATORY SPECIALTY COURSES

E= ANOZTAZEQZ EPTAZTHPIAKA MAOGHMATA
EIAIKOTHTAZ

Stefanos Armakolas, Nikolaos Papakonstantinou, Anastasia Griva, Jan Krotky

Abstract

An important aspect of distance learning is considered to be the flexibility it provides,
both in terms of the time, but also the place of its conduction. That freedom of choice
makes it a necessity, for the educational institutions and their faculties, to form a
detailed and specialized curriculum that implements teaching methods proven to
perform better in distance education scenarios. More specifically, in fields that include
courses related to either the natural sciences, such as physics, chemistry and
mathematics, or the applied sciences of technology, there is a direct link between the
theoretical courses and laboratory activities. The purpose of this study is to highlight
the importance of finding ways that properly convey the material of laboratory specialty
courses through distance learning.

Key words: distance education, laboratory courses, specialty

MepiAnyn

2NMAVTIKO OTOIXEIO TNG € ATTOOTACEWG EKTTAIOEUONG ATTOTEAEI N EUEAIKTN JaABNOIOKA
dladIkaoia, TO00 WG TIPOG TO XPOVO, OAAG Kal Tov TOTTO Trpayudtwong tng. H
duvatoTNTA TTOANATTAWY ETTIAOYWV KATA TNV EQAPHPOY QUTOU TOU TUTTOU EKTTAIOEUONG
ATTAITEN ATTO TA EKTTAIOEUTIKA 1I0pUPATA AAAG KAl TOUG eKTTAIDEUTIKOUG TOUG, TN
OnuIoupyia AETTTOPEPWV KOl EEEIDIKEUPEVWV TTPOYPOUUATWY OTTOUdWY KABWG Kal TNV
eQappoyny peEBOdwWV OIBOOKAAIOG TTPOCAPHOCHEVWY  OTnV  €€°  QTTOOTACEWG
EKTTAIOEUON. ZUYKEKPIPEVA, O PIa OEIpd atmo €IOIKOTATEG TWV OTTOIWV Ta padriuarta
OuVOEOVTAI EITE PE TIC QUOIKES ETTIOTHMEG, OTTWG N QUOIKN 1] XNUEIQ Kal Ta padnuaTikd,
€ITE PE TIC EQAPUOOHEVEG ETTIOTANES TNG TEXVOAOYIAG, UTTAPXEI AUET CUCXETION METALU
TWV BEWPNTIKWY ATTOOTTACUATWY KOl TWV TTPAKTIKWYV £QAPHOYWY TTOU EKTTOVOUVTAI OTA
TAQioId Toug. O OKOTTIOG AOITTOV TNG TTapoucag MEAETNG €ival va avadelxBei n
otoudaidTNTA TNG €UPEONG KATAAANAWY TEXVIKWV TTOU PETadidouv €1 akpIBWS TO
TTEPIEXOUEVO TWV EPYACTNPIAKWY HABNUATWY €I0IKOTNTAG PECW € OTTOOTACEWG
eKTTaidEUONG.

Né€eig kKA€181Q: ekTTaIdEUON, €€ ATTOOTACEWCS, ELYACTNPIAKA UaBARuara, eI0IKOTNTA

INDRODUCTION

As years go by, the demand for acquiring specialized knowledge is growing more and
more, making the traditional way of education to appear insufficient. Programs and
training methods are gradually renewed by adopting innovative elements, a pattern
that is directly related to the rapid development of technology (Evans, 1994; loannidou,
2011). Through distance learning, it's easy for all involved parties such as teachers,
learners, and the educational material itself to interact with one another, while at the
same time there is a variety of teaching methods available for anyone to utilize (Race,
1999; Armakolas, 2020). This way, it is possible to meet the needs and expectations
of learners in various ways, while at the same time individuals unable to participate in
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conventional training programs are given a chance of attendance (Lionarakis, 1998;
Anastasiadis, 2007).

1 DISTANCE EDUCATION IN COURSES WITH LABORATORY
ACTIVITIES OR PRACTICAL APPLICATIONS

According to Kennepohl & Last (2000) distance learning faces challenges when
applied on programs that are based solely or mostly on laboratory courses, even if the
experience gained through them leads to effective provision of learning, by attending
and successfully completing said programs. During such practical courses, emphasis
is placed on the development of observation and communication skills, as well as
technical qualities acquired by reproducing laboratory applications (Gamage et. al.,
2020). As reported by Holmberg & Bakshi (1982), there are very few distance learning
programs that provide actual hands-on work in laboratories either in the field of natural
sciences or other technological sciences. Two of the main reasons that prevent
distance laboratory practice are as follows: first, in such courses the physical presence
of students at the lab is usually required and second, the cost of acquiring equipment
necessary for both the realization and the upkeeping of the lab is not negligible at all,
burdening both the students and foremost the educational institutions. Now that
distance education has become more and more popular, it is a necessity to explore
additional ways and possible solutions in replicating properly distance laboratory
courses (Georgiadi & Kokkali, 2016).

2 IMPORTANCE OF LABORATORY EXERCISES AND PRACTICAL
APPLICATIONS

An important aspect of laboratory and practical training courses is the study of the
basic functions that carry out a laboratory experiment as intended. According to
Kirschner & Meester (1988), the practical application is a teaching method that can be
used as an educational tool. It is scientifically defined as a well-designed experience
in which students interact with the materials at hand in the space surrounding them
and observe the phenomena that occur. Holmberg & Bakshi (1982) point out that the
experience gained in a laboratory environment is not only the heart of science or
technology-related courses but also an essential element that plays a key role in the
successful completion of programs associated with these courses. As Reid & Shah
(2007) mention, practice is vital in order to verify that the theoretical part of a course
has already been taught correctly, whether it is conducted in person or remotely. If it
wasn’t for the lab work, students would be able certain courses behind them, by
passing the corresponding exam without understanding the connection between theory
and practice. More so in the fields revolving around Natural or Technological science
lessons where the knowledge acquired is directly related to solving problems through
activities. This way students maintain a limited view of the concepts approached, by
focusing only on the theoretical or even abstract aspects of said courses.

It is particularly important to note that the educative effectiveness of the laboratory or
practical activities depends on the level of precision set in the goals and objectives of
the laboratory learning process (Reid & Shah, 2007). More specifically, it is essential
to have predetermined teaching approach, i.e. to indicate in detail who will be taught,
which means will be used and how, and last but not least the expected results of the
practice.
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3 USEFUL ELEMENTS IN LABORATORY PRACTICE

According to Pickering (1987), it is important to give a clear explanation of the scientific
method expected to be carried out during laboratory applications. That is in order to
create an environment of trust and understanding among all involved parties. Kirschner
& Meester (1988) consider that the following student-centered goals should be set,
when taking an internship. More specifically, the student should be able to:

* Express assumptions.

* Propose ways of problem-solving.

» Use his knowledge and skills in unknown situations.

» Create experimental devices to explore hypothetical scenarios.

« Uses laboratory or practical skills while performing experiments or practical
applications.

* Interpret the experimental data.

* Provide a detailed description of an experiment or practical application process.

According to Reid & Shah (2007), there are several reasons why laboratory or practical
courses need to be included in the fields of the Natural Sciences, or the Sciences of
Technology.

Some of them focus on the fact that students need to (Holmberg & Bakshi, 1982):

* Acquire new knowledge or retrieve knowledge that they have already acquired.

» Gain experience in utilizing specific laboratory equipment and become familiar
with it.

« Understand the theoretical approach and how that is reflected through
laboratory or practical training.

» Develop abstract and interpretive skills, observation and teamwork skills, time
management skills, as well as abilities related to data analysis and
communication.

4 METHODS OF PROVIDING LABORATORY DISTANCE
EDUCATION

The easiest way of providing laboratory training, either in person or from a distance, is
by making to possible for the students to gain access to the lab facilities themselves.
To achieve that, laboratory training can be carried out on days and periods that the
facilities are available, such as the weekends, or during the holidays (Holmberg &
Bakshi, 1982).

This alternative option has already been used at the Open University of Canada
(Kennepohl & Last, 2000), and while it has been already integrated into undergraduate
programs of the Hellenic Open University, where sometimes workshops are held
during the summer holidays. One of the most significant advantages of this approach
is the experience the students gain in a real laboratory environment by having the
opportunity to interact with actual materials and become familiar with practical
applications and real problems/experiments. This process involves teachers and other
experienced technicians, who advise, guide and supervise the trainees through the
entire procedure, so that everything is completed correctly and in safety. In such an
environment, students can interact with both the teaching staff, the technicians and
their classmates, a process that enables them to generate ideas, discuss on and
analyze what has been brought on the table, and gain new experiences (Kember,
1982).
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On the other hand, teachers can evaluate the capabilities and needs of their students
and provide them with a context of motivation and enthusiasm. This allows students to
take initiative, evaluate their work and eliminate negative emotions such as isolation
created through distance learning processes.

CONCLUSIONS

The literature review conducted in our research showed that the proposed alternative
form of laboratory training has many advantages. Inevitably, however, this method, like
most, has several drawbacks that need to be mentioned. Such an implementation
requires a significant budget for the educational institution to be able to cover operating
costs, equipment costs, safety compliance costs. This cost is significantly reduced
when distance learning programs are provided by educational structures, which, at the
same time, offer conventional in person teaching methods. However, students have to
cater for additional traveling or accommodation expenses in order to be present. They
will also have to sacrifice a significant portion of their vacation time to be able to
participate in a program conducted this way (Georgiadi & Kokkali, 2016).

In addition, the curriculum of most Natural Sciences or Technology Sciences courses
is designed in such a way that there is a direct connection between theory and practice,
using one to reinforce the other. Nevertheless, the interdependence of these two
elements leads to a decrease in the efficiency of such educational programs (Kember,
1982). Finally, another disadvantage focuses on the fact that students have to prepare
and implement several laboratory or practical applications in a very short time, which
makes it difficult for them to strive for a deeper understanding and consolidation of new
knowledge (Kennepohl & Last, 2000; Georgiadi & Kokkali, 2016).

After all, the evolution of methods is continuous, as new tools are constantly developed
and the needs of students change significantly as time goes by (Kennepohl & Last,
2000). According to Georgiou, Dimitropoulos & Manitsaris (2007), an application that
consists of a combination of hypermedia and virtual reality technology is essentially a
virtual lab. This is available to several educational institutions for laboratory practices
that take place from a distance. It acts as an alternative that allows students to
intervene and change the conditions of the experiments, monitor the changes that take
place, analyze the data, and extract conclusions. This method attracts students'
interest by creating a pleasant and interactive learning environment.

In conclusion, both practice and laboratory exercise is an important and necessary tool
that helps students acquire the knowledge and experience required in a wide range of
courses (Georgiadi & Kokkali, 2016).
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CLASSROOM SEATING ARRANGEMENT: THE IMPACT ON
EDUCATIONAL CHOICES

H XQPOTAZIKH AIAPPYOMIZH THZ ZXOAIKHZ AIOOYZAZ
KAI O MAIAATQIr'iKOz THZ ANTIKTYNOXZ

Maria V. Stathopoulou, Leonidas Gomatos

Abstract

Classroom arrangements influence the educational outcome. Architectural layouts can
impede effectiveness and limit interaction. In this research, the impact of classroom
settings on educational choices is examined. The setup of class seats is assessed as
a factor related to educational results. Information is collected from Greek and
international bibliography. Results indicate that the frontal layout refers to obsolete
patterns which restrain educational impact. Team setup, the “I1” and “U” layouts
designate alternatives that contribute to the utilization of class characteristics. The
educational process ameliorates, by combining elements deriving from past knowledge
with innovative ideas, which prioritize human needs. This research reveals that the
setup cannot impose educational dynamics, though it can facilitate or hinder
educational choices. Educators can take advantage of classroom setups, open to
communication and inquiry. In this perspective, they often rearrange the setting as the
architecture of the class is not fixed but is ideally flexible and adaptable.

Key words: educational choices, classroom seating, architectural layout, seating
arrangement, educational impact

MepiAnyn

H diappuBuion NG aiboucag eTTnEeddel To KTTAIBEUTIKO ATTOTEAETHA. O1 APXITEKTOVIKEG
dIaTALEIG PTTOPOUV va €UTTODICOUV TNV ATTOTEAECHUATIKOTATA KAl va TTEPIOPICouV TNV
KOIVWVIK} aAAnAeTTidpacn. Ze autAv Tnv €peuva, €CeTAleTal O QVTIKTUTTOC TNG
QPXITEKTOVIKNG OlappuBbuiong. MNAnpogopieg cuAAéyovtal atrd eAANVIK Kal digbvn)
BiBAIoypagia. Ta atroteAéouata Ocixvouv OTI N PETWTTIKA OIATAEN avo@EPETal O€
TTOPWXNMEVA TTPOTUTTA TTOU TTEPIOPICOUV TOV EKTTAIDEUTIKG avTikTuTtro. H diappuBuion
KaB’ ouddeg, o1 diatdceic “I'” kai “U” kaBopifouv evaANAKTIKEG AUCEIG TTOU CUHUBAGAAOUV
oTnVv agloTroinon Twv XAPOKTNPIOTIKWY TNG TaEng. H exkmmaideuTikr diadikaoia
BeATiwvetal, cuvdudlovTag OTOIXEIO TTOU ATTOPPEOUV ATTO YVWOT Tou TTapeABOVTOG e
KAIVOTOUEG 10€€G, TTOU divOuv TTPOTEPAIOTNTA OTIG AVOPWTITIVEG avaykes. H €pguva
Ocixvel, o011 n dlappuBbuion TNG OXOAIKNG aiboucag Oe pTTopeEi va emIBAAAel Tnv
EKTTAIOEUTIKI) QUVOUIKY, OAAG PTTOPEI va OIEUKOAUVEL 1] va gPTTOdIOEI EKTTAIOEUTIKEG
emAoyEG. O1 ekTTaIOEUTIKOI UTTOPOUV va eTTw@eANBoUV atrd TIC dIappubuicEIg TTou
EUVOOUV TNV E€TIKOIVWVIa Kal Tnv épeuva. Mg autrlv TNV TIPOOTITIKY, OUXVA
avadiatdooouv Tnv aiBouca KaBWG n apxITeKTovik TNG Ta&Ng 1davikd dev eival
oTaBepr) AAAG EUEAIKTN Kl TTPOCAPPOCIUN.

NESeic KA&101a: eKTTQIOEUTIKEC ETTIAOYEC, OlappUBuIon OxoAIKNSG aiBouoag, OxOAIKG
kaBiouara, maidaywyIlkog avrikTutrog

45



Inovace a technologie ve vzdélavani
1/2021

INTRODUCTION

Space constitutes one of the basic factors in the formation of human personality and
in establishing interpersonal relationships. Lagiou (2019) argues that in the classroom,
a fundamental interaction field is formed. The majority of school classrooms seem to
follow a one-dimensional pattern that refers only to a traditional way of functioning.
Bidirectional interaction is blocked and as a result, students face the space with distrust
and struggle to familiarize themselves with it, even though they spend a significant
amount of time there. The architectural layout in combination with the seating
arrangement constitute powerful tools that can either impede or enhance the
effectiveness of the educational process. The environment can be subjected to
interventions based on the educational choices, which can lead to maximization of the
results of the educational process. These are some of the issues to be explored in this

paper.
The research questions of this work are the following:

= To what extent does the classroom space contribute to the formation of the
personality of a child?
= Do existing classroom layouts and seating arrangements support children's
educational needs?
=  Which are the possible alternative classroom layouts?
= Can classroom arrangements alone predetermine pedagogical relations?
This is bibliographical research. To accomplish our literature review scientific papers
and publications were looked for on the internet and in scientific journals. The keywords
that initiated our searching were classroom layout, seating arrangements, pedagogical
relations (in English and Greek).

1 LITERATURE REVIEW

1.1 THE MEANING OF SPACE

Based on Prohansky et al. (1983) the identity of space is considered to be the
foundation of our identity. Children start exploring themselves through constant and
dependable relationships. The definition of those relationships is determined by the
interaction with space. According to Tsoukala (2000), a subconscious connection
between the student and the classroom is created, thus, the need to contemplate
students as an integral segment of the educational choices is generated. Ghazzianni
(2010) indicates that students are intrigued by the way they experience space. Stimuli
in the room have a direct imprint on the vigilance of students and enhance
communication and social integration. School classrooms and the utilization of their
elements can strongly influence educational choices and their outcome.

1.2 CLASS SEATING AS A TOOL

Space, in which the educational process transpires, defines a versatile environment.
Learning can be converted into an interactive process. Equipment is one of the factors
that provide the students with incentives to unlock their potential. Probably the most
crucial part of the material equipment is the diptych of the chair and desk. Through
them, learning is dynamically experienced and its result is determined.

Mylona (1992) points out that the existing layout patterns focus on uniformity. The most
widespread type of class seating provides high durability while ensuring low cost. The
architecture tends to be minimalistic to prevent distractions. The construction materials
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are wood, aluminum, and plastic and are deliberately light so that the equipment can
be arranged based on the educational choices. Crucial variables for the selection of
class seats are cost, durability, and the possibility of facile repair.

The most widespread type is the desk with a pair of chairs. There is, though, a more
modern type of class seating that consists of individual student chairs with an
integrated writing surface. The writing surface can be adjusted for right or left-handed
users and the chair predefines proper body positioning. Their use is indicated for
spaces that require more flexibility.

1.3 SEATING ARRANGEMENT PATTERNS

According to Tsoukala (2000), space configuration expresses the direction of the
educational system and designates behavioral patterns. Planning indicates the roles
of educators and students. The possibilities space provides, define the desired
educational practices, and guide the attitude of students. As Kanakis (1993) has
already pointed out, schools place the seats in a typical frontal layout with the educator
standing on the top and opposite to the students. Students mainly work individually
and teamwork is impeded according to Haghighi and Jusan (2012).

The variables of architectural layout and student participation have been studied
extensively. Both Tsoukala (1998) and Callahan (2004) argue that the results indicate
that the frontal layout leads to the creation of a limited “active students” zone. This is
the group that occupies the front and central desks and due to this position, participates
more actively in the learning process. The educators also tend to address more to
students in this area. Nonetheless, the interest of the students is not affected solely by
the position, but also by the educational choices.

According to Tsoukala (1998), researchers while trying to examine the effect of
furniture on students' behavior, reduced the distance between the seats, making
access and movement difficult, and then measured the reactions. The results indicated
that the adjustments by students were minor, even though moving the desks was an
easy process. The students adapted easily and neglected the difficulties. This
phenomenon was interpreted as a consequence of the fact that students did not
consider the classroom as their personal space.

Tsoukala (2000) supports that the relationship of students with space is defined by the
dynamics that derive from the intended and the actual use by students. These
dynamics impact interaction and the roles of the educator and the student as those are
formed in the classroom.

1.4 ALTERNATIVE ARCHITECTURAL LAYOUTS

School classrooms are subjected to changes over the years, as the perceptions about
education change. The adaptability of space is an important quality of architecture
according to Valentis (1966). Space should ideally contain features that can be easily
converted to meet the relevant needs. New educational choices seem to expel
traditional teacher-centered approaches. Seats can be placed in a way that stimulates
the aesthetic criteria of students, increases their curiosity, and eventually motivates
them. Alternative forms of seating arrangements can help the student intervene and
explore the room. Such forms are the team setup, the “I'1” and the “U” or “User-oriented
approach”.
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The “IN1” Approach

The development of the educational process is interconnected with changes in the
classroom layout. Alternative seating arrangements may enhance proactivity,
communication and boost collaboration. According to Papandreou (2009), a promising
layout refers to the arrangement of class seats next to each other and not behind each
other, in a shape reminiscent of the capital letter "I1" of the Greek alphabet or a
semicircle. Of equal importance in such a layout seems to be the positioning of the
teacher's desk. Its position should not obstruct access and should provide the educator
with the opportunity to maintain eye contact with students without sidelining anyone. In
a “M-approach”, the educator’s desk is ideally placed on the side and not in the center
of the room.

This seating arrangement enhances communication and promotes collaboration.
Trilianos (2008) supports that the educator, can coordinate conversations and activities
and create a positive emotional and social atmosphere, as verbal communication is
enriched by non-verbal features. The kids have the opportunity to see the face of their
classmates and the barriers between them and their teachers are eliminated according
to Simmons et al. (2015). Rosenfield et al. (1985) explain that interaction is boosted
and the teacher-oriented approach is abolished. In such layouts, the use of individual
student seats with an adaptable writing surface can be alternatively favored. However,
the setting itself cannot constitute the sole criterion for the quality of teaching. The
approach adopted by the educator is crucial. Fotinis (2018) points out that discussion
can potentially be held in a frontal seating arrangement, while signs of authoritarianism
can be observed even in a semicircular arrangement.

The team setup

In modern educational systems, a lot of activities require teamwork. The typical frontal
layout prevents that since the class seats predefine specific working zones and serve
as obstacles among students. An alternative approach that could enhance cooperation
is the “team” setup. In this arrangement, two or three desks are combined facing each
other and the chairs are placed around. That way small teams of four to six kids are
created. Those teams are self-sustainable and interaction becomes a priority.

Dimitropoulos and Kalouri-Antonopoulou (2010) support that the collaborative teaching
model promotes dialogue and self-actualization is cultivated. Social interaction is
encouraged when face-to-face contact is achieved according to Marx et al. (1999). The
educators serve as facilitators who guide the process towards the desired outcomes.
For the team setup to be efficient the use of collaborative educational methods is
encouraged.

The “U” or “User-oriented” approach

An educational system intending to unlock the potential of students focuses on the
creation of flexible spaces. Students participate actively in the learning process when
the architectural layout has taken into account their needs and aspirations. The “user-
oriented” or “U” approach aims to integrate the demands of learning in alignment with
different personality traits, interests, and needs according to Tsoukala and Germanos
(2017).

Weinstein (1979) mentions that space as a concept does not only refer to the physical
characteristics of the room. It includes the human factor and behavior in a social
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environment. There is, therefore, the psychological dimension of the space created by
the subjects and influenced by the interdependence with their environment. The goal
of the “U” arrangement is a configuration based on the main characteristics of those
directly involved and the application of modern didactic approaches.

The user-oriented approach does not solely focus on a single seating arrangement. It
combines different layouts organized in zones. It aims to reinforce cooperation in
bigger or smaller teams but also considers the importance of individual space. Multiple
psychological and architectural frameworks are used, to combine the need for
teamwork with the need for independence. To achieve a user-oriented approach,
individual working spaces, spaces for smaller teams, and bigger groups are combined.
In that way, the student establishes connections with others and feels ownership of the
space.

This setting constitutes a composition of all the previous seating arrangements.
Through it, the development of students’ relationship with their personal space and
with the social environment is amplified. Kapsali and Nima (2012) support that different
configurations refer to different levels of involvement, different quality of interpersonal
relationships, and different educational choices. Slight alterations in the space can
shape big changes in the quality of education and people’s development.

2 DISCUSSION

The literature review presented above has revealed the importance of space, in
general, in the classroom, and in the formation of a child’s identity providing thus an
answer to our first research question.

Concerning the second research question, our literature findings indicate that the
frontal layout refers to obsolete patterns which restrain educational impact. Modern
educational practices require conversion of the space.

Regarding the third research question, various alternative layouts were found through
literature and the most important of them have been described.

However, even if space is modified, the desired outcomes cannot be achieved, if there
are no corresponding adjustments in the educational practices as supported by many
authors presented in this work, providing a clue to the fourth research question.

CONCLUSIONS

Education is the lever of human and society development. Classroom seats as the
main element of material equipment strongly influence communication and knowledge
transfer. The typical frontal layouts may refer to obsolete educational patterns which
restrain the educational impact due to lack of flexibility. Thus, space needs to be
adjusted in new educational approaches which provide a wide spectrum of stimuli.
Alternative layouts and seating arrangements constitute new options that contribute to
the maximum utilization of the class characteristics. It is important to consider, though,
that the setting cannot impose educational dynamics itself but it can either ease or
obstruct educational choices. The processes are to be decided by the cooperation
between students and educators. The architecture of the class is not fixed. It should
be adaptable, flexible, and transformable based on the needs. Field research can
potentially clarify the dimensions and the directions mentioned above.
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THE USE OF INTERACTIVE GAMES IN THE PREVENTION
OF DYSGRAPHIA IN YOUNGER SCHOOL CHILDREN WITH
MENTAL RETARDATION

NMPUMEHEHUE UHTEPAKTUBHOW UT'Pbl B
NMPODPUNAKTUKE OAUCTPAPUN Y MITAOLLUNX
LLKOJNIbHUKOB C 3IP

A. Yakovleva, E.V. Usenkova

Abstract

The article deals with the violation of written speech-dysgraphia, which is one of the
most common speech pathologies in children with ZPR. Interactive play can become
a leading method of preventing dysgraphia. The article describes the development and
construction of this game.

Key words: prevention, dysgraphia, speech, ZPR, interactive game

AHHOTAUMNA

B crtatbe paccmaTpuBaeTcs HapyLleHue MUCbMEHHOW peyun - gucrpadusi, Kotopas
SBNSETCA 0QHOM M3 Hambonee pacnpoCTpaHEeHHbIX PeyvYeBbIX MNATONoOrMnM y AeTen c
3lMP. WHTepakTMBHas wurpa MOXeT CcTaTb BegywuM MeToAO0M NpPOdUNIaKTUKK
avcrpacun.

Knrodeenble cnoea: npoghunakmuka, ducepagpus, 3P, peyb, UHMepakmueHas uzpa

INTRODUCTION

Currently, primary school teachers often face problems with writing disorders,
especially if children have various pathologies: speech disorders, intellectual, mental
development, hearing and vision. The child gets confused, adds unnecessary letters
to the words, writes in a mirror image or in the wrong order. Copying from the board,
does not remember the words, and checks each word with the original, while again
making omissions. The child confuses words with the spelling of the letters " b " and
"d", there are problems with orientation, constantly confuses the right and left sides. Al
this leads to the manifestation of dysgraphia errors in the child, which are not related
to ignorance of grammatical rules. In the future, based on these errors, he will not be
able to master phonemic analysis and word synthesis, which will lead to grammatical
errors.

Children with ZPR (When a baby is faced with developmental difficulties or with an
inability to master new knowledge, skills, it is a question of a delay in mental
development (or in short - ZPR)) are characterized by such manifestations of
dysgraphia as: poor vocabulary, inability to correctly construct a sentence and retell
the text, multiple errors in writing, violation of the motor act of writing, calligraphy. There
is an uneven ratio of letter elements, a disproportionate size of letters, and the rhythm
and smoothness of writing suffer. Substitutions and confusion of letters are caused by
difficulties in memorizing them. There are difficulties in translating sound into
grapheme and vice versa, as well as in translating printed writing into written writing.
Vowel omission is often found in children with ZPR, which is associated with difficulties
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in the analysis and synthesis of sound letters, they are not able to mark the boundaries
of sentences on the letter with capital letters and dots, write words together, which may
be due to the inferiority of the analysis of language units.

In the structure of the writing disorder in children with ZPR, there are language
disorders, visual and auditory memory deficits, insufficient level of analysis and
synthesis, development of mental activity, decreased attention, violation of the
formation of voluntary regulation of activity and self-control.

The purpose of the method: the speech therapist identifies specific writing errors,
determines the state of a number of sensory-motor and gnostic functions that are
important for the formation of written speech.

1 SECTIONS OF THE METHODOLOGY
The methodology includes the following sections:

1. The state of laterality and spatial orientation.

Purpose: identification of the leading arm, leg, and eye in schoolchildren, Head test.

All the mistakes were made when showing the left and right parts of the opposite
person.

Conclusion. Some of the primary school-age students with ZPR do not have the
concepts and ideas formed or generalized before using them independently in various
types of educational activities.

2. The state of the motor functions of the hands

Objective: to identify the features of the kinetic and dynamic organization of the motor
act.

Conclusion. Half of the primary school-age students with ZPR had difficulties with both
the dynamic and kinetic organization of the motor act. It can be assumed that difficulties
in the kinetic and dynamic organization of movements are one of the reasons that make
it difficult to learn graphomotor skills in elementary school.

3. The state of auditory-motor coordination

Purpose: analysis of non-speech stimuli (by the rhythm and number of beats), the
correctness of the reproduction of the auditory sample.

Errors in primary school-age EG children with ZPR were in observing pauses, accents,
and the tempo of the reproduced rhythm.

Conclusion. The difficulties found in analyzing non-speech stimuli, reproducing the
rhythm by ear, are a consequence of the unformed connections between the auditory
and motor analyzers, which is reflected in writing.

4. The state of speech attention and phonemic perception

Objective: to study the state of phonemic perception and speech attention.

Conclusion. The lack of formation of the auditory analyzer with preserved hearing is
the reason for the difficulties of many children of EG and KG in distinguishing similar
sounds that differ in one phonemic feature.

5. The state of sound analysis and word synthesis
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Objective: to investigate the ability of children with primary school-age SPD to analyze
sentence composition, syllabic composition and synthesis, phonemic analysis,
synthesis and representations.

Conclusion: the difficulties of sound analysis and synthesis in students with primary
school-age ZPR cause errors that are reflected in written works.

6. Features of the grammatical structure of speech

Purpose: to study the degree of formation of the grammatical structure of speech.

Conclusion. Violation of the grammatical structure of speech affects errors in the
written works of students.

7. Checking your writing skills

Purpose: to find out the degree of literacy, to identify the violation of writing (the nature
of specific errors, the degree of severity).

2 DEVELOPMENT OF AN INTERACTIVE GAME FOR THE
PREVENTION OF DYSGRAPHIA

In children of primary school age with ZPR, specific errors are observed in more than
50% of cases, which indicates dysgraphy. Students experienced difficulties in
determining the number of sounds and syllables in a word, in determining the place
and number of words in a sentence. The most difficult thing for them was dictation,
both words and the whole text.

For the prevention of dysgraphy in children of primary school age with ZPR, a speech
therapist can use interactive games in their work. Interactive play is a method of
teaching and upbringing that combines the functions of education, development and
upbringing of children.

The main advantage of an interactive game is its visual clarity, which is a tool for
learning new knowledge. In addition to visual clarity, children perceive information by
ear, with the help of vocalization and movements of objects. With the help of interactive
and multimedia tools, it is possible to simulate various situations from the environment,
make visual riddles on various topics, introduce children to the seasons, professions,
animal dwellings, vegetables and fruits, etc.

We have developed an interactive game for the prevention of dysgraphy in primary
school children with ZPR.

The game has 12 lessons, each of which presents random tasks for the prevention of:
laterality and spatial orientation; motor functions of the hands; auditory-motor
coordination; speech attention and phonemic perception; sound analysis and word
synthesis; grammatical structure of speech; writing skills. Work in all of the above areas
is necessary for the comprehensive prevention of dysgraphy in children of primary
school age with ZPR.

Here is an example of one lesson with the use of an interactive game on the prevention
of dysgraphy. This lesson is aimed at developing laterality and spatial orientation,
sound analysis, and writing skills.
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2.1 TASKS FOR THE DEVELOPMENT OF LATERALITY AND SPATIAL
ORIENTATION

Task 1: "Dress the penguin®
Goal: to develop children's ideas about the right and left sides.

Instructions: "The penguin is missing some items of clothing, let's help him get dressed
on the street»

Progress: we specify what exactly is missing (the right shoe, the left glove, etc.). We
suggest that you put on the character, those elements of clothing that are missing, be
sure to pronounce them at the same time.

Task 2: "Find on the screen”
Goal: the development of spatial orientation.

Instructions: "The polar bear is going to school, let's help him collect all the necessary
supplies in a briefcase”, "The notebook is in the upper right corner”, "The pen is under
the bear".

Progress: we explain to the child that you need to find 10 items that are hidden around
the room (a briefcase, two notebooks, two books, a pencil case, a pen, a pencil, a ruler,
an eraser). There is an instruction where exactly these items are located. We read out
the location of the items and ask you to find them.

Task for the development of sound analysis.

Task 3: "Help the penguin find all the vowel letters"

Goal: isolate the vowel letters.

Instructions: "Let's help the penguin find all the vowel letters."

Progress: From a series of letters (uppercase and lowercase consonants and vowels),
ask the child to find all the vowels.

Task 4: "Extracting the last sound from words"
Goal: development of sound analysis.
Instructions: "Let's help the bear to select the last sound in the words"

Progress: We look at the pictures, name them. We ask the child to highlight the last
sound in the word and select the appropriate letter on the screen. (Example: the picture
"house”, the child pronounces the word, selects the last sound " m " and finds the
corresponding letter in a number of letters, clicks on it, if it lights up correctly in green).

Tasks for the development of writing skills.
Task 5: "Help the bear find mistakes in the test"
Goal: to develop the skill of self-testing.

Instructions: "Let's help the bear find all the errors in the text, the errors are indicated
in the fields of the corresponding lines"

Progress: The child is asked to compare two texts, in one of them to find the errors that
are indicated in the fields of the corresponding lines. The child sees an error in the
permutation, the merged spelling of words, the incorrect designation of the boundaries
of the sentence) clicks on it, if it is correct, it lights up green and is automatically
corrected.
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Material-text: Winter has come. Mitya was sledding down the mountain. Rosy-
cheeked, he ran into the house. The boy was having fun.

Misspelled text: Winter has come Mitya. So | went on a sledge of sgora. Runyay he
ran in. Vdom boy was sevelo.

Task 6: "Help the penguin break the words into syllables"
Goal: to develop the ability to determine the number of elephants in a word.

Instructions: "Let's help the penguin break the words into syllables."

Progress: The child is shown pictures and words, you need to relate the word to each
picture. Then we ask you to divide each word into syllables and write their number. If
the word is correct, it turns green.

Material-words: tree, window, bus, apple, chair, clock.
Lesson " North America 2»

Task 7: "Help the raccoon to divide words into two columns”
Goal: development of language analysis

Instructions: "Read the words, divide them into two columns: 1) the words in which the
letters e, e, u, | refer to one sound; 2) the words in which the letters e, e, s, | denote
two sounds"

Progress: Read the words allocated the letters e, e, u, | determined how many sounds
mean and divide words into two columns. Checking it out.

Material-words: skirt, chalk, Yasha, honey, name, howl, twig, iron.
Task 8: "Help the squirrel arrange the pictures in the correct sequence”
Goal: to develop spatial orientation.

Instructions: "Arrange the pictures in the correct sequence”

Progress: We consider the pictures, name them. Read the instructions. We arrange
the pictures according to the instructions. Checking it out.

Material-pictures: leaf, chamomile, number 2, tree, letter B.

Task 9: "Help the raccoon with the text"

Goal: to develop writing and self-checking skills.

Instructions: "Let's help my friend raccoon insert the missing letters"

Progress: Read the text, insert the missing letters, check with the correct text.
Material-text: "An., Cat. and Ir. games. li and tki Ave.", " T. T. P. li has a tel.nok T. ma»
Task 10: "Help the raccoon find the boundaries of sentences”

Goal: the development of coherent speech.

Instructions: "Find the boundaries of sentences”

Progress: Read the text, determine what is said in the text, put the dots. Check with
the correct text.

Material-text: "Autumn has come, there are frequent rains, the leaves turn yellow and
fall off "
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Task 11: " Help the squirrel make up the words "
Goal: the development of language synthesis.
Instructions: "Let's help my friend squirrel make words out of syllables”

Progress: Read the syllables, make words out of them. The first syllable in a word
begins with a capital letter. Checking it out.

Material-syllables: de-re-vo, bel-ka, tra-va, ma-shi-na, te-le-fon, pro-vo-da, ve-lo-si-
ped, ak-va-ri-um.

Task 12: "Help the raccoon correct mistakes"
Goal: the development of speech attention.
Instructions: "Raccoon made mistakes in his work, let's help him fix them"

Progress: Given deformed phrases, read them, find errors and correct them. Checking
it out.

Material-phrases: In this volume I live. Small leaves appeared on the birch branches
from each barrel. A fishing rod with its ducklings floats on the lake. A large bowl walks
through the forest. Mom baked a delicious booth.

CONCLUSION

The use of interactive play can become a leading method for preventing dysgraphy,
especially in our time when ICT technologies are developing. The interactive game
attracts children with its colorfulness, clarity, variety of games and exercises, motivates
children and improves their understanding of information. This will allow you to deal
with prevention not only in the process of studying with a teacher, but also at home
with your parents or on your own.
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