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Anotacija

Aktyvusis mokymas yra pagrindinis ugdymo sistemos komponentas visais ugdymo
etapais. Praktinis aktyviojo matematikos mokymo pradinése klasése jgyvendinimas
moKkytojams kelia rimty iSsukiy. Norédami iSspresti Sig problema, sukiréme metodi-
ne prieigg, aprasyta Siame straipsnyje. Mes sitilome aktyviojo mokymo modelj, kurio
jgyvendinimas yra susijes su lavinamojo ir tarpdalykinio turinio uzdaviniy jtraukimu j
mokymo procesg matematikos pamokose. Siy uzdaviniy sprendimai yra susije su kon-
kreCiomis temomis, nagrinéjamomis per matematikos pamokas. Aptaréme lavinamojo
ir tarpdalykinio turinio uzdaviniy sistemy konstravimo metodika, pagrista miisy su-
daryta schema, pagal konkrecias pradiniy klasiy matematikos pamoky temas. Taip pat
iSanalizavome tokiy uzdaviniy jtraukimo j matematikos pamokas pradinése klasése
rodiklius ir edukacinio eksperimento rezultatus, parodydami, kad autorés metodinés
prieigos lemia auksta pradiniy klasiy mokiniy matematinio ugdymo kokybe, mokymo
procesg daro jdomy bei patraukly ir uztikrina mokiniy dalyvavimg aktyvaus moky-
mo(si) procese sprendziant tikslingai parinkty uzdaviniy sistemas.

Esminiai zodziai: matematikos uZdavinys; aktyvusis mokymas; pradinés klasés; sta-
tistinis vertinimas; edukacinis eksperimentas.

Jvadas
Teorinis pagrindas

Pirmoje klaséje mokiniai yra jtraukiami j aktyviojo mokymosi procesg (Stel-
la, 2001), todél svarbu, kad mokiniams buty jdomu, kad jie galéty formuoti ir
plétoti loginj mastyma (Batchelor, Torbeyns, & Verschaffel, 2019). Matematikos
uzdaviniy, turinc¢iy lavinamaja funkcijg, sprendimas mokymasi jiems pavercia
tokiu pat maloniu kaip ir zaidimas (Godfrey & Stone, 2013) ir uztikrina mo-
kiniy pasirengimg mokyklai. Taciau tuo pat metu kyla klausimas, kaip visa tai

! Shota Rustaveli nacionalinis Sakartvelo mokslo fondas (YS 17_80).
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pasiekti? Kaip padaryti, kad matematikos pamoka mokiniams biity jdomi ir
patraukli (Ginsburg, Lee, & Boyd, 2008)? Zemesnése klasése matematika sie-
jama su uzdaviniy sprendimu, tai reiskia, kad atsakymo turétume ieskoti uzda-
viniuose. Kokia miisy situacija Siandien (Elmore, Peterson, & McCarthy, 1996)?
Neperdedant galima teigti, kad situacija yra nepatenkinama, netgi labai prasta.
Mokykliniai matematikos vadovéliai negali sudominti mokiniy dél uzdaviniy ir
ju sprendimo biidy panasumo vienas j kitg, todél Zemesnése klasése mokymo
procesas tampa nuobodus ir erzinantis.

Tyrimo tikslai:

Sukurti pradiniy Klasiy mokiniy lavinamojo ir tarpdalykinio turinio ma-
tematikos uzdaviniy sistemy sprendimo mokymo teorinius pagrindus,
metodines prieigas ir kriterijus.

Parengti pradiniy klasiy mokiniy lavinamojo ir tarpdalykinio turinio ma-
tematikos uzdaviniy sistemy sprendimo metodus ir mokymo metodika.

Parengti pradiniy klasiy mokiniy lavinamojo (Wickstrom, Pyle, & DeLu-
ca, 2019) ir tarpdalykinio turinio matematikos uzdaviniy sistemas.

Plétoti metodines prieigas, kurios padéty ugdyti pradiniy klasiy mokiniy
praktinius jgiidzius ir skatinty aktyvy mokymasi, sprendziant lavinamo-
jo ir tarpdalykinio turinio matematikos uzdaviniy sistemas.

Integruoti mokymo procesg | bendra sistema, taikant pradiniy klasiy
mokiniy lavinamojo ir tarpdalykinio turinio matematikos uzdaviniy sis-
temas.

Kelti bendrg ugdymo lygi.

Pagerinti pradiniy klasiy mokiniy matematikos ugdymo kokybe (Frye,
Baroody, Burchinal, Carver, Jordan, & McDowell, 2013).

Skatinti pradiniy klasiy mokiniy pasirengimag aktyviam mokymuisi
sprendziant lavinamojo ir tarpdalykinio turinio matematikos uzdavinius
(Elbahri, Soliman, Yliniemi, Abdelaziz, Homaeigohar, & Zarie, 2018).

Parengti naujas metodines prieigas ir rekomendacijas diegiant lavina-
mojo ir tarpdalykinio turinio matematikos uzdaviniy sprendimg pradi-
nése klasése.

Metodai

Taikéme jvairius tyrimo metodus - istorinj, lyginamajj, apraSomajj, verti-
nimo tyrimus ir pan. Istorinius tyrimus naudojome tada, kai reikéjo nustatyti
analizuojamy klausimy mokymo veiksminguma praeityje ir padaryti iSvadas.
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Pavyzdziui, tirdami pradiniy klasiy mokiniy lavinamojo ir tarpdalykinio turinio
matematikos uzdaviniy psichologinius ir pedagoginius pagrindus, apzvelgéme
metodus, taikytus praeityje. Ta pati prieiga buvo naudojama analizuojant moky-
klinius matematikos vadovélius ir pan.

Taip pat taikéme lyginamaji metoda, kai, naudodamiesi istoriniais tyrimais,
siekéme palyginti skirtingg tyrimy medZiaga ir nustatyti naudojamo tyrimo me-
todo pranaSumus.

Kai kuriais atvejais turéjome tiesiogiai stebéti mokymo procesg, kad gau-
tume reikiamga informacijg ir galétume istirti skirtingas situacijas ir ypatingus
atvejus. Tam naudojome aprasomuosius tyrimus.

Tyrimo naujumas

[Styréme pradiniy klasiy mokiniy lavinamojo ir tarpdalykinio turinio mate-
matikos uzdaviniy sistemy diegimo psichologinius, pedagoginius ir metodolo-
ginius modelius, Siy uzdaviniy sistemy jtraukimo j ugdymo procesa rodiklius ir
numatomus ugdymo rezultatus.

Taip pat iSanalizavome pradiniy klasiy mokiniy lavinamojo ir tarpdalykinio
turinio matematikos uzdaviniy sistemy kiirimo metodologijg ir sukiiréme kon-
krecig jy sprendimo metodika, kuri suteikia pagrinda sialyti naujas metodines
rekomendacijas mokytojams, mokiniams, ekspertams ir kitiems ugdymu suin-
teresuotiems asmenims.

Tyrimo objektas

e Matematikos uzdaviniai, taikomi pradiniy klasiy mokiniy mokymo pro-
cese.

e Lavinamojo ir tarpdalykinio turinio matematikos uZdaviniy sistemy mo-
kymo procesas, skirtas aktyviam mokymui pradinése klasése.

Tyrimo strategija

Tyrimas susideda i$ kokybinés ir kiekybinés dalies ir buvo atliktas keturiais
etapais.

Kokybiné dalis

Pries atliekant kiekybine tyrimo dalj, buvo atliktas kokybinis tyrimas, kurio
tikslas buvo nustatyti mokymosi pradinése mokyklose kokybés vertinimo rodi-
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Kklius, reikalingus kiekybinei daliai. Kokybinéje tyrimo dalyje buvo apklaustos
tikslinés grupés (respondentai), iskaitant Svietimo ekspertus, mokykly direkto-
rius, iStekliy centry darbuotojus, tévus ir mokytojus. Kokybiné dalis buvo jgy-
vendinta per pirmuosius Se$is ménesius nuo tyrimo pradzios.

Kiekybiné dalis

Kiekybinés dalies tikslas buvo surinkti informacija i$ tiksliniy grupiy - mo-
kytojy, mokykly direktoriy, Svietimo eksperty, iStekliy centry darbuotojy ir
tévy - pagal rodiklius, nustatytus kokybinés tyrimo dalies metu.

Manéme, kad bus optimalu naudoti ,atsitiktinio klaidziojimo“ (angl. random
walk) metoda.

Atrankos metodas

Mokykloms atrinkti pasitelkéme stratifikuotg atsitiktine atranka, kurioje
kaip stratifikacijos kintamuosius naudojome geografinj regiong ir gyvenvietés
tipa: 1) kalny regiony mokyklos; 2) kaimo mokyklos; 3) miesto mokyklos.

Kiekviename regione / gyvenvietéje respondentai buvo atrinkti ,atsitiktinio
klaidZiojimo" principu.

Vertinimo tyrimai daugiausia buvo naudojami atliekant statistine tyrimuy,
atlikty remiantis tradiciniais mokymo rezultatais ir misy sukurtais metodais,

analize. Vertinimo tyrimo rezultata jvertinome pagal statistinj Kriterijy c?, kuris
patvirtino naudojamos metodinés prieigos pranasuma.

Tyrimai, atlikti naudojant statistinius metodus, jrodé mokiniy akademinés
veiklos pazangg, peréjimg prie aktyviojo mokymo ir bendrojo ugdymo kokybés
gerinimg, naudojant lavinamojo ir tarpdalykinio turinio matematikos uzdaviniy
sistemas.

Taikéme sistemos analizés tyrimus, kuriuos atlikome etapais:
¢ duomenis analizei suskirstéme j kelias dalis;

e jvertinome kiekvieng dalj;

e gavome galutinj rezultata.

Pateikiama metodika uztikrina auksta tyrimy moksline kokybe, taip pat gau-
ty rezultaty patikimuma ir pagristuma.
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Tyrimo etapai
Tyrimas buvo atliktas keturiais etapais:

I etapas - apklausa apie esama matematikos mokymo(si) valstybinése ir
privaciose pradinése mokyklose padétj; iSsSukiy ir stipriyjy pusiy nustatymas;
vertinimas, veiksmy plano sudarymas. Lygiagreciai pradéjome kurti lavinamojo

ir tarpdalykinio turinio matematikos uZdavinius;

Il etapas - veiksmy plano jgyvendinimas, dirbant su aktyviam mokymui
svarbiais teoriniais ir praktiniais klausimais (Hayward, 2019). Pradiniy klasiy
mokytojy ir specialisty mokymy, skirty supazindinti su sukurta medziaga, or-
ganizavimas. Lavinamojo ir tarpdalykinio turinio matematikos uzdaviniy kiiri-
mas;

III etapas - sukurtos medZiagos jtraukimas j mokymo procesa. Mokymo
proceso metodiné prieZziiira ir kontrolé. Atliekamos reikalingos plano korekci-
jos; darbas su koreguotais klausimais. Mokymuy pagal sukurtg medZiagg organi-
zavimas. Lavinamojo ir tarpdalykinio turinio matematikos uZdaviniy kiirimas;

IV etapas - gauty rezultaty jvertinimas pagal statistinius kriterijus.

Misy tyrimo pagrindu nustatéme, kad dauguma pradiniy klasiy mokiniy
nemeégsta spresti matematikos uzdaviniy, nes jiems nuobodu spresti jprastus
uzdavinius (Beilock & Maloney, 2015). Be to, galima teigti, kad sprendziant to-
kius uzdavinius nejmanoma pasiekti aukSto mokiniy loginio mastymo lygio ir
mokiniy intelekto lavinimo. Todél pradéjome galvoti apie kitokio poziiirio j pra-
diniy klasiy mokiniy matematikos uzdavinius plétojima, kuris mokymosi pro-
cesa padaryty patraukly ir kartu jam suteikty lavinamaja funkcija (Marotta &
Hargis, 2011). Norédami suZinoti, kg pradiniy klasiy mokiniai labiausiai mégsta
ir kas juos labiausiai domina, atlikome apklausa. Sioje apklausoje dalyvavo dau-
giau nei 900 mokiniy. Apklausos rezultatai parodé, kad mokiniams labiausiai
patinka animaciniai filmai ir jy veikéjai (34 %), pasakos ir jy veikéjai (23 %),
vaikiSki kompiuteriniai Zaidimai (21 %), groZzinés literaturos kiriniai ir filmai
apie piratus, negyvenamas salas, lobiy ieSkotojus (16 %) ir kiti vaikiski zaidimai
(6 %). ISanalizave Siuos duomenis, nusprendéme matematikos uzdavinius pra-
diniy klasiy mokiniams sudaryti remdamiesi tokiu principu: uzdavinio salyga
sudaryti taip, kad joje veikty mégstami pasaky ir animaciniy filmy personazai,
piratai, lobiy ieSkotojai ir pan.; atsizvelgiant | mokiniy amziy, turinio aspektu
uzdaviniy turinys yra lavinamasis, tai yra uzdaviniai sudaryti taip, kad jy spren-
dimas reikalauja ie§kojimo, arba, kitaip tariant, tai nestandartiniai matematikos
olimpiados uzdaviniai. Praktika rodo, kad mokiniams patinka dalyvauti tokiy
uzdaviniy sprendimo procese (statistiné edukacinio eksperimento analizé pa-
teikiama toliau), tuo tarpu jie mazai domisi tipiniy mokyklos vadovéliy uzdavi-
niy sprendimu. Kodél mokiniai ypac teigiamai vertina tokius uzdavinius? Kokia
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yra pagrindiné to priezastis? Atsakymas j $j klausima yra paprastas. Uzdavinio
salyga patraukli mokiniams ir jie neverciami mielai jg perskaito. Perskaicius uz-
davinio salyga, mokytojas, vieng ar dvi minutes uzduodamas mokiniams klausi-
mus, atgaivina mokiniy mégstama magijos pasaulj ir personazus, kurie jkvepia
mokiniy pasirengima iSspresti uzdavinj. Taip pat uzdavinys savo struktiira yra
lavinamojo turinio, jo sprendimas reikalauja ieSkojimo, intelektinés disciplinos,
kuri ugdo mokiniy loginius jgtidzius ir taip pat sukuria pagrindus to paties turi-
nio uzdaviniy sprendimui ateityje, tai yra miisy sukurta schema padeda pradiniy
klasiy mokiniams neverciamiems spresti lavinamuosius uzdavinius, kurie ugdo
ju loginj mastyma ir skatina nuodugny ir gily matematikos mokymasi, lavinant
ju intelekta. Analizavome lavinamuosius uzdavinius, sprendZziamus taikant Di-
richlet principg, analogijg, apibendrinima, invariantus ir kumuliantus, nepilnaja
ir pilngja indukcija, analitinius ir sintetinius metodus, dedukcijg, apibendrinimo
metodus, grafikus, sekas, bandymo ir atrankos metodus, kombinatorikos ir ti-
kimybiy teorijos uZdavinius, turincius aibiy teorijos elementy ir pan. Pradiniy
klasiy mokiniai ypa¢ susidoméjo loginiais ir skysciy perpylimo uzdaviniais. |
klausima - kurioje klaséje turétume pradéti spresti lavinamuosius matemati-
kos uzdavinius, atsakome, kad lavinamyjy matematikos uzdaviniy itraukimas j
mokymo proces3 matematikos pamokose turéety prasidéti nuo pirmos klasés ir
testis visose klasése. Vienos pamokos metu turétume iSspresti vieng ar du tokio
turinio uzdavinius, o namy darbams mokiniams skirti ne daugiau kaip vieng
uzdavinj, panasy j aptartus pamokoje, taciau salygiskai lengvesnj. Taip pat no-
rétume atkreipti démesj, kad tik mokytojas sprendzia dél uzdaviniy, itraukiamy
i mokymo procesg, temos, skaiciaus, turinio ir sudétingumo, nes tai priklauso
nuo mokiniy psichofiziologiniy sugebéjimy (Berk & Winsler, 1995), matemati-
niy ziniy lygio, amziaus ir pan.

e Pagal miusy sukurtg schemg parengéme lavinamojo ir tarpdalykinio turinio
matematikos uzdaviniy sistemg pradiniy klasiy mokiniams:

ziniy perkélimas i$ pradiniy Kklasiy dalyko A (ne matematikos) — matematikos
uzdavinys su dalyko A turiniu, kurio salyga yra susijusi su Ziniomis,
perduotomis mokiniui — matematikos uzdavinio sprendimas — uzrasius
iSspresto uzdavinio atsakyma, mokiniams pateikiami klausimai,
kurie jtvirtina jy dalyko A Zinias.

¢ Pradiniy klasiy mokiniams nustatéme pirmyn ir atgal nukreiptas tarpda-
lykines sasajas tarp matematikos ir gamtos moksly, matematikos ir vaiz-
duojamojo bei taikomojo meno. Pirmyn nukreiptos tarpdalykinés sasajos
reiskia, kad bet kurj kito dalyko konkrety jvykj ar fakta biity galima paais-
kinti naudojant matematikos metodus. Atgal nukreiptos sasajos reiSkia tam
tikros matematinés salygos jrodyma arba matematikos uzdavinio spren-
dima naudojant kito dalyko metodus ir prieigas. Kurdami pradiniy klasiy
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matematikos uzdavinius su tarpdalykinémis sgsajomis, nukreiptomis atgal,
panaudojome misy sukurta schema:

matematikos uzdavinys su pradiniy klasiy dalyko A (ne matematikos)
turiniu — matematikos uzdavinio sprendimas — iSspresto matematikos
uzdavinio skaitmeniné verté praplecia ir (ar) jtvirtina dalyke A mokinio
jgytas Zinias.

Remdamiesi mokytojy anketinémis apklausomis, nustatéme pagrindines
temas, kurias nagrinéjant buty veiksmingiausia jtraukti tarpdalykiniy ry-
$iy turindiy uZzdaviniy sistemas. Sios temos yra: matematikos uZzdaviniy
sistemos, susijusios su aplinka; susijusios su etnografinémis iSvykomis; su-
sijusios su astronomija ir kosmosu; susijusios su ekonomika ir finansais;
susijusios su sveiku gyvenimo bidu, su tarpdalykiniy rysiy turiniu ir pan.
Atsizvelgdami | pradiniy klasiy mokiniy psichofiziologine situacija, nu-
sprendéme, kad, diegiant tarpdalykinj turinj bet kurioje temoje, biitina va-
dovautis moksliniu principu, kuris reiskia, jog mokiniams pateikiamos teo-
rinés Zinios ar bet kokie konkretlis matematikos uzdavinio duomenys turi
atspindéti faktine ir moksliskai pagrista informacija, nes mokiniai lengvai
jsimena skaitines reikSmes, o jei véliau i$ kity Saltiniy gauta informacija ne-
sutampa su jiems jau Zinomais duomenimis, tai gali juos nuvilti. Siuo tikslu
manome, kad mokytojui, nusprendusiam j pradiniy klasiy mokiniy moky-
mo procesa jtraukti matematikos uZdaviniy su tarpdalykiniais ry$iais sis-
temas, pirmiausia konkrecia tema reikia sukurti informacine baze, kuri at-
spindeéty realius skaitmeninius duomenis, kuriy pagrindu mokytojas kurty
tarpdalykinio turinio matematikos uzdavinius. Trumpai apZzZvelgsime, kaip
kiaréme tarpdalykinio turinio matematikos uzdaviniy sistemas, susijusias
su pirmiau nurodytomis temomis.

Mokymo procesas pradinéje mokykloje yra aktyvus ir efektyvus, kai mo-
kytojas sugeba j procesa itraukti visus mokinius. Kada tai pasiekiama?
Pamokos tema mokiniams jdomi turinio prasme, kai jie jau turi Ziniy apie
pamokos temg, kurias bando parodyti pries klase: ,,Naujoveés klaséje gali su-
teikti unikaliy budy pateikti medZiagg mokiniams. Mokiniy sudominimas
medziaga padés jiems placiau suprasti tai, ko jie mokosi ir kaip tai susije
su jy gyvenimu“ (Ronald, 2018). Aukstesnése klasése tokios temos gali biiti
labai jvairios, o pradinése klasése mokytojas neturi daug pasirinkimo, nes
pradiniy klasiy moksleiviy Ziniy spektras néra platus ir gilus. Temos, kurias
mokytojas gali itraukti j mokymo procesa pradinése klasése, yra aplinkos
pazinimo temos, kurios, savaime suprantama, yra labai svarbios ir kuriy pa-
grindu gali buti kuriami tarpdalykiniai rySiai. Manome, kad daugiau déme-
sio reikia skirti mokiniy gamtos ir aplinkos paZinimo ugdymui mokykloje
nuo pat jy ugdymo pradZios, nes aplinkos klausimai turi globalig reikSme ir
visa Zmonija yra itraukta i jy sprendima.
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Mokymo medziagos aplinkos tema aiSkinimas ir mokymasis vyksta daugiau-
sia per gamtos moksly, vaizduojamojo ir taikomojo meno, matematikos ir gim-
tosios kalbos pamokas, kuriose mokiniams prieinama forma yra nagrinéjami
rySiai tarp gyvosios ir negyvosios gamtos, taip pat tarp jvairiy gyvosios gamtos
komponenty (augalai, gyvinai ir kt.) ir Zmoniy. Véliau mokiniai susipazjsta su
juos supanciu pasauliu ir nustato aplinkos aspektu svarbius rysius, tai padeda
jiems nustatyti logines sasajas.

Mokant pradinése klasése, patartina rengti iSvykas, kuriy tikslas ir funkcija
yra praktinis kontaktas su aplinkos klausimais, nagrinéjamais gamtos moksly
ir kity dalyky pamokose, kuris vyksta stebint augalus ir gyviinus, taip pat kai
kuriuos gamybos procesus, aprasytus mokymo medziagoje, lankantis istori-
nése vietose, aptartose pamoky medziagoje, duomeny, pateikty matematikos
uZdavinio aplinkos tema salygoje, susijusioje su medZiy ir kity augaly auksciu
ir amziumi, patikrinimas ir pan. Sios aplinkos paZzinimo i§vykos mokiniams yra
jdomios, jie eina | gamta, imone ar gamyklg, susipaZzjsta su kai kuriais gamy-
bos procesais, matuoja, sveria objektus, o tai padeda ugdyti praktinius jgudzius.
Kartais, ypac Zemesnése klasése, taip pat patartina organizuoti imitacines pa-
Zintines iSvykas. Mokomuyjy iSvyky metu mokiniai turi galimybe patys jvertinti
ir patikrinti kai kuriuos duomenis, kuriuos véliau panaudos spresdami mate-
matikos uZdavinius aplinkos tema.

Metodologiskai pagrista, kad pradiniy klasiy matematikos pamokose reikéty
jtraukti lavinamojo ir tarpdalykinio pobiidZio matematikos uzdaviniy aplinkos
tema, ypac kai mokomasi spresti atitinkamo tipo matematikos uzdavinius. To-
kiu bidu jgyvendinamas mokymo procesas neuzima daugiau pamokos laiko,
taciau jis turi didelj lavinamajj poveikj mokiniams, nes, jtraukiant tokio turi-
nio uzdavinius, mokymo procesas yra integruojamas j vieng sistemg, skatinan-
¢ig aktyvy mokiniy mokyma, naujy Ziniy ir SiuolaikiSkos mokymo metodikos
ktrima, kuris tampa atitinkamy rekomendacijy rengimo pagrindu (Ginsburg,
Klein, & Starkey, 1998). Taip pat veiksminga jtraukti lavinamojo ir tarpdalykinio
pobiidzio matematikos uzdavinius j popamokine, fakultatyvine ir matematikos
biireliy veikla.

Pradiniy klasiy matematikos vadovéliuose beveik néra lavinamojo ir tarpda-
lykinio pobiidZio matematikos uzdaviniy aplinkos tema, todél mokytojai turéty
juos sudaryti, o tam, kaip jau minéjome, mokytojams pirmiausia reikéty sukurti
duomeny baze, kurioje biity prieinama informacija aplinkos tematika, apie flo-
ra, fauna ir kt. Pavyzdziui, duomenys apie medziy risiy gyvenima, medziy auks-
tj, misko reikSme aplinkai, pauks¢iy ir vabzdZziy gamtoje jtaka aplinkai, upiy ilgj,
erdves tarp skirtingy Zmoniy gyvenvieéiy, atstuma nuo Zemeés iki Ménulio, nuo
Zemeés iki Saulés, $alies nacionalinius parkus, gamtos rezervatus ir kt. Patartina
surinktus duomenis uzrasyti lentelés formatu, kuris padéty mokiniams patiems
sudaryti jvairius matematikos uzdavinius aplinkos tema.

220



SPECIALUSIS UGDYMAS / SPECIAL EDUCATION 2020 1 (41)

Yra zinoma, kad novatoriski poZitriai pradinéje mokykloje yra grindziami
tarpdalykiniais rySiais, kurie gali buti dar efektyvesni, jei pradinéje moky-
kloje naudotume nauja tarpdalykiniy rySiy forma, pavyzdziui, etnografine
iSvyka. Vykdydami etnografine iSvyka, mokiniai ir mokytojai turi galimybe
savarankiSkai rinkti duomenis, kuriuos jie véliau panaudoty kaip duomeny
baze. Remdamasis jais mokytojas sudaro tarpdalykinio pobiidZio matema-
tikos uzdavinius, susijusius su etnografinés isSvykos tema, ir jtraukia juos j
mokymo praktikg pradinése klasése. Tokiuose matematikos uzdaviniuose
aprasytos situacijos mokiniams yra zinomos, jie jas jau yra mate ir patyre,
todél mokiniams lengviau suvokti uzdavinio situacijg, suprasti jos turinj, o
tai skatina juos natiraliai dométis Sio uzdavinio sprendimu. GrjZe i$ etno-
grafinés iSvykos, mokiniai turéty sugebéti susiformuoti tinkamg poziiirj j
pasirinkta etnografinj klausima, uztikrinti jo stebéjimg ir surinkti reikiama
medziagg, susijusia su etnografiniu klausimu, integruoti turimas tarpdaly-
kines Zinias ir praktiSkai jgytas Zinias panaudoti atskiry dalyky mokymuisi.

Prie$ kurdami tarpdalykinio pobiidZio matematikos uZdaviniy astronomi-
jos ir kosmoso tema sistemas, surinkome reikiamus duomenis apie Zeme,
Zemeés palydova — Ménulj ir jo fazes. Po to supaZindinome mokinius su in-
formacija apie pirmasias j kosmosa iSsiystas gyvas butybes, suteikéme jiems
informacijos apie pirmuosius kosmonautus, pirmasias moteris kosmonau-
tes, kosmose pasiektus rekordus, dirbtinius palydovus ir dar daugiau. Tada,
remdamiesi Siais duomenimis, sukiiréme tarpdalykinio turinio matemati-
kos uzdaviniy sistema, uzduociy, kuriose reikia uzpildyti teksto spragas, ir
surengéme matematine viktoring apie kosmoso tyrinéjima.

Ypatingg démesj skyréme sveikos gyvensenos skatinimui, siekiant pagerinti
pradiniy klasiy mokiniy sveikatg, nes daugelis pradiniy klasiy moksleiviy
nelabai Zino pagrindines sveikos gyvensenos detales. Sveikas gyvenimo
biidas yra butina salyga zmogaus sveikatai, ilgaamziSkumui ir socialiniy
jsipareigojimy atlikimui. Jj sudaro daugybé komponenty, taciau iSskyréme
pagrindinius:

- sveikatos jgudZiy jgijimas, sveikatos jgiidZiy lavinimas pradedant nuo
ankstyvos vaikystés;

- iSorinio pasaulio saugumo uztikrinimas, jo poveikio Zmoniy sveikatai is-
tyrimas;

- Zzalingy jprociy (tabako, alkoholio ir narkotiky vartojimo) atsisakymas;

- saikingas valgymas, atsizvelgiant j individualias ir fiziologines savybes;
supratimas apie vartojamy maisto produkty kokybe;

- judéjimas - fiziSkai aktyvus gyvenimas, jskaitant kasdienius specialius
fizinius pratimus, atsizvelgiant j amziy ir fiziologines savybes;
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- higiena - asmeniné ir socialiné higiena, pagrindiniy pirmosios pagalbos
jgiidziy turéjimas;
- gera fiziné buklé.

Surinke reikiamus duomenis apie Siuos pagrindinius aspektus, sukiréme
matematikos uzdaviniy su tarpdalykiniais rysiais sistema, o tada jtraukéme
juos j mokymo procesa. Sukiiréme sistemas tarpdalykinio turinio matematikos
uzdaviniy, susijusiy su Zmogaus / mokinio kiinu ir matematika, sveika mityba
ir matematika, sveika gyvensena ir matematika, Zalingais jprociais ir matema-
tika. Ypac atkreipéme démesj j keliy eismo taisykles ir matematika. Manome,
kad pradiniy klasiy mokytojai turi reguliariai priminti mokiniams elementarias
keliy eismo saugumo taisykles, kaip reikia pereiti gatve pagal Sviesofora, kad
negalima Zaisti vaZiuojamojoje kelio dalyje ar per j3 eiti, kad biitina turéti speci-
alias kiidikiams skirtas sédynes automobilyje ir t. t.

Pasaulyje vykstantys socialiniai ir ekonominiai poky¢iai lemia ir Zmoniy gy-
venimo lygio pokycius, kurie reikalauja asmeny prisitaikymo prie Siuolaikinés
kiniy ekonominio i$silavinimo, kuris, mano poZiliriu, turi biiti vienas i§ démesio
centry visuose ugdymo lygmenyse, lygiu. Metodologiskai priimtina ir tikslinga
pradéti diskutuoti apie ekonominio turinio matematikos uzdavinius pradinése
klasése, dél Sios priezasties biitina iSplétoti ekonominio turinio matematikos
uzdaviniy mokymo ankstyvosiose klasése metodinius aspektus, kurie apimty
visy mokiniy ekonomikos pradmeny jgijima. Pateikdamas ekonominio turinio
matematikos uZdavinius, mokytojas turi konkrec¢ig uZduotj perduoti moki-
niams ekonomikos Ziniy pagrindus, kurie gali buti susije su individualiu eko-
nominiu elgesiu, Seimos ekonomika ar pramoniniais-ekonominiais procesais,
nuosavybés formomis, jvairiais darbo organizavimo buidais, jaunimo socialinio
ir ekonominio saugumo pagrindais ir pan. PaZymeétina, kad vien tik pagrindinés
ekonominés Zinios néra asmens ekonominio i§silavinimo formavimo pagrindas.
Aktyvi kiekvieno pradiniy klasiy mokinio pozicija ekonominio ugdymo procese
padeda pasirinkti kiekvieno mokinio asmeninio tobuléjimo kelig, kuris apibreé-
Zia jo savirealizacijos diapazong ir taip garantuoja tolesniy ekonominiy Ziniy ir
jgidziy jgijima Siuolaikinéje rinkos ekonomikoje.

Pradiniy klasiy mokiniy ekonominis ugdymas yra socialinis visuomenés jpa-
reigojimas. Ekonominis ugdymas turéty biti organizuojamas jvairiomis kryp-
timis: jvadas j pradiniy klasiy mokiniy ekonominj ugdyma mokant pagrindiniy
dalyky; integruotas pradiniy klasiy mokiniy ekonominio ugdymo kursas; speci-
alaus ekonominio ugdymo kurso jtraukimas i pradiniy klasiy mokiniy mokymo
procesa ir kt. Taip yra dél to, kad truksta metodinés literatiiros pradiniy klasiy
mokiniams, susijusios su ekonomikos dalyky mokymu. Anot apklausty mokyto-
ju, eksperty ir ekonomisty, pagrindiné Zemo ekonomikos Ziniy ir ekonominio
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iSsilavinimo lygio priezastis yra nesistemingas mokymas. Savo ruoZztu, viena to
priezasciy yra ta, kad pradiniy klasiy mokytojai néra dalyvave moksliniuose ir
metodiniuose ekonomikos mokymuose. Antra priezastis yra ta, kad mokytojai,
mokydami ekonomikos dalyky, naudoja tradicines prieigas, metodus ir budus,
neatsizvelgdami j konkrecius ekonomikos dalyky mokymo bruozus. Trecio-
ji priezastis yra ta, kad néra bendros patvirtintos vizijos, kokius ekonomikos
klausimus turéty nagrinéti pradiniy klasiy mokiniai. Ketvirtoji priezastis yra ta,
kad, nepaisant daugybés ekonomikos mokslo ir metodiniy darby, pradiniy kla-
siy mokiniy ekonomikos mokymo temy psichopedagoginiai pagrindai, atsizvel-
giant | mokiniy amZiy ir psichofiziologines galimybes, dar néra sukurti. Iki Siol
nebuvo sukurta nuosekli metodiné sistema, teikianti mokiniams reikiamg eko-
nominio pobtudZzio medZziaga, kurios mokymo metu jvykty didaktinis peréjimas
nuo paprasty iki sudétingy dalyky, kuri atitikty mokinio amziy bei psichofizio-
loginius sugebéjimus ir reaguoty j Siuolaikinius ekonomikos mokymo reikalavi-
mus. Ekonomikos mokymo pradiniy klasiy mokiniams prieiga yra tokia:

e Kadangi pradinése klasése ekonomikos mokoma ne kaip savarankisko
dalyko, ekonomikos klausimai turéety buti déstomi mokant pagrindiniy
dalyky (matematika ir gimtoji kalba), jtraukiant ekonomikos klausimus
per tarpdalykines s3sajas.

e Mokymo procesas turéty buti vykdomas be jokios prievartos; ypatingas
démesys turéty buti skiriamas praktiniy kasdieniy dalyky mokymui,
sprendziant paprastus buitinius ekonomikos uzdavinius.

e Ekonomikos uzdaviniai turéty buti itraukti j pradiniy klasiy matematikos
pamokas, kai mokytojas aiSkina, jrodinéja ar kartoja tam tikrg aritmetinj
veiksma arba taiko tam tikrg metoda, o ekonominio turinio uZdavinys
yra sprendZziamas naudojant ta patj veiksma arba konkrety metoda.

e Tokiu budu déstant ekonominius dalykus pradinéje mokykloje, nereikia
nei papildomo dalyko, nei papildomo mokymo laiko.

e Tarpdalykinio turinio jgyvendinimas pradiniy klasiy mokiniams prisi-
déty prie Salies socialinio ir ekonominio vystymosi, o pradiniy klasiy
mokiniy ekonominés kultiiros formavimo klausimai tapty pagrindinés
strateginés Svietimo sistemos problemos dalimi.

Mes iSvystéme metodines prieigas, kaip spresti ekonominio turinio mate-
matikos uzdavinius, kurie atitinka trecios klasés matematikos kursa. Pamoky
metu sitilome mokiniams matematikos uzdavinius transformuoti taip, kad buty
iSreikStos paprastos ekonomikos sgvokos, ekonomikos savoky rysiai ir veiks-
mai. Tam tikslui naudojame uzdaviniy sistema, susidedancia i$ bloky. Spresda-
mi tokius uzdavinius, mokiniai susipaZjsta su ekonomikos sgvokomis, atlieka
konkrecius veiksmus ir aritmetinius skaic¢iavimus. SprendZiant ekonomikos
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uzdavinius, matematikos pamoka tampa prasmingesné ir jvairesné, suaktyvina
mokiniy protine veikla, praturtina ir praplec¢ia mokiniy Zinias matematikos ir
ekonomikos terminais, palengvina pagrindiniy Ziniy ekonominémis temomis
jgijimg ir jpratina mokinius prie taisykliy, taikytiny tinkamam ir ekonomiskai
naudingam elgesiui rinkos ekonomikos salygomis, padeda analizuoti situacijas
ir atvejus, savarankiskai rasti teisingus teorinius sprendimus ir praktiskai juos
jgyvendinti. Ekonominio turinio uzdaviniy sprendimas pradiniy klasiy mate-
matikos pamokoje padeda mokytojams sumazinti atotrikj tarp kasdieniy po-
reikiy ir pedagoginio proceso.

e Kurdami pradiniy klasiy mokiniy lavinamojo ir tarpdalykinio turinio uz-
daviniy sistemas, naudojome $ig schema:

uzdavinys — teorija — uzdavinys.

Taikydami Sig prieigg, mokiniai gali iSmokti geriau spresti uZdavinius,
teorinius ir praktinius dalyko aspektus laikyti vientisa visuma, kas yra
svarbu mokantis tokiy dalyky kaip matematika ir gamtos mokslai.

e Mokydami spresti ir kurti pradiniy klasiy mokiniy lavinamojo ir tarp-
dalykinio turinio matematikos uzdavinius, naudojome Sias tarpusavyje
susijusias schemas:

vienodumas — palyginimas ir vienodumas — palyginimas — uzduotis.

Eksperimentinis radiniy patvirtinimas

Siy ir panasiy uzdaviniy sprendimas pradinése klasése suformuoja teigiama
mokiniy pozitrj j matematika, taip pat pagerina mokymo kokybe, kaip patvirti-
nama keturiais pedagoginiais eksperimentais, kuriuos atlikome mokyklose per
keturis semestrus.

Eksperimente dalyvavo 605 pradiniy mokykly mokiniai i§ jvairiy regiony
(kalny, kaimo ir miesto). Eksperimente dalyvave pradiniy klasiy mokiniai buvo
suskirstyti j dvi grupes: j vieng grupe pateko mokiniai i$ mokykly, kuriose i mo-
kymo procesa yra jtrauktos lavinamojo ir tarpdalykinio turinio matematikos
uzdaviniy sistemos, o j kitg grupe - mokyklos, kuriose tokios matematikos uz-
daviniy sistemos j mokymo procesa néra jtrauktos.

Eksperimentinis tyrimas buvo atliktas dviem etapais ir trimis mokymo for-
momis per keturis semestrus. Prie§ pedagogini eksperimenta analizavome ra-
Sytinius testus ir mokiniy savarankiskus darbus, susijusius su straipsnyje na-
grinéjamais klausimais. Parengiamajame etape nustatéme mokymo programos
temas, j kurias, kaip manéme, yra imanoma jtraukti lavinamojo ir tarpdalykinio
turinio matematikos uZdaviniy sistemas, ir sukiiréme mokymo metodika, kuri
véliau, atliekant praktinius darbus, patyré nereikSmingy pokyciy. Edukacinis
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eksperimentas parodé lavinamojo ir tarpdalykinio turinio matematikos uzdavi-
niy sistemy jtraukimo j mokymo procesg veiksminguma. Eksperimento dalyviai
buvo 8-10 mety amziaus. IS 605 mokiniy 319 buvo mergaités ir 286 — berniu-
kai. Norétume pazymeéti, kad, remiantis rezultatais, berniuky ir mergaiciy daly-
vavimas eksperimente neturéjo reikSmingy skirtumy, visi eksperimento rezul-
tatai visisSkai atitiko tiek berniuky, tiek mergaiciy vidutinius rezultatus, todél
skirtumy pagal lytj klausimo nebuvo reikalinga apsvarstyti eksperimento metu
(Vukovic & Lesaux, 2013).

Konkreciy Siame straipsnyje nagrinéjamy klausimy pradiniy klasiy matema-
tikos vadovéliuose beveik néra, o labai mazas skaicius nesistemingy uzdaviniy,
kuriuos galime rasti vadovéliuose, nesulaukia tinkamo mokytojy démesio. To-
dél pagrindinis démesys buvo skiriamas mokymui, kaip spresti lavinamojo ir
tarpdalykinio turinio matematikos uZdavinius pradinése klasése miisy surink-
tos medziagos pagrindu.

Pedagoginio eksperimento metu naudojome matematikos vadovélius, uzda-
vinius, paimtus i$ papildomos mokymo medziagos, ir uzdavinius, kuriuos tam
tikslui sukiiréme.

Eksperimentinis tyrimas buvo atliktas dviem etapais ir trimis mokymo for-
momis.

Pirmasis etapas - parengiamasis eksperimentas buvo vykdomas pamoko-
se, fakultatyvinéje ir matematikos bireliy veikloje, jo metu mokiniai sprendé
matematikos uzdavinius i§ mokykliniy vadovéliy, taip pat lavinamojo ir tarp-
dalykinio turinio uzdavinius, kuriuos sudaréme remdamiesi surinktais duome-
nimis.

Antrasis etapas - edukacinis eksperimentas buvo vykdomas pamokose, fa-
kultatyvinéje ir matematikos biireliy veikloje.

Parengiamojo eksperimento tikslas buvo patikrinti mokiniy matematikos
Ziniy lygi. Ypa¢ mus domino mokiniy gebéjimai spresti lavinamojo ir tarpdaly-
kinio turinio matematikos uzdavinius, sudarytus pagal ugdymo programga, kas
leido mums patikrinti, kiek jgytos Zinios buvo realizuotos praktikoje, kaip mo-
kiniai jas panaudojo spresdami Siuos uzdavinius.

Parengiamojo eksperimento metu | matematikos pamokas, fakultatyvine ir
matematikos biireliy veiklg jtraukéme lavinamojo ir tarpdalykinio turinio ma-
tematikos uzdavinius, sudarytus pagal pradiniy klasiy ugdymo turinio temas,
kuriy mokymui nereikia papildomo laiko.

Remdamiesi parengiamojo eksperimento rezultatais, galime padaryti tokias
iSvadas: siekiant nustatyti lavinamojo ir tarpdalykinio turinio matematikos
uzdaviniy sistemy jtraukimo i ugdymo turinj pradinése klasése naudingumag,
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reikia atlikti edukacinj eksperimenta. [Sanalizavome prieinama Siuolaikine me-
todine literatlirg apie tarpdalykinius matematikos rysius, kuriuos pritaikéme
pradiniy klasiy pamoky temoms. Pasirinkome mums priimtinas metodines
prieigas ir matematikos uzdavinius, kuriy sprendimas turi reikSmingg laiko po-
veikj ir ugdo mokiniy loginj mastyma. Sudaréme praktinio darbo plana. Be to,
pasirinkome ir iSvystéme klausimus, reikalingus sukurti teorinei bazei, kuri uz-
tikrina metodologiskai pagristg lavinamojo ir tarpdalykinio turinio matemati-
kos uzdaviniy jtraukima j pradiniy klasiy matematikos pamokas. Kitaip tariant,
sukiiréme teorinius pagrindus, kaip jtraukti lavinamojo ir tarpdalykinio turinio
matematikos uzdavinius  mokymo procesg pradinése klasése. Tam tikslui:

e nustatéme rySius tarp lavinamojo ir tarpdalykinio turinio matematikos
uZdaviniy, sudaryty pagal pradinés mokyklos ugdymo temas, ir uzdavi-
niy, kurie turi buti nagrinéjami mokyklinio matematikos kurso metu;

¢ sukiréme metodologinius pagrindus, kaip i mokymo procesg jtraukti la-
vinamojo ir tarpdalykinio turinio matematikos uzdavinius;

¢ nustatéme lavinamojo ir tarpdalykinio turinio matematikos uzdaviniy
jtraukimo j mokymo proces3 tikslus ir uzdavinius.

Edukacinio eksperimento metu naudojome misy surinkty duomeny bazes
ir jomis remdamiesi kiiréme lavinamojo ir tarpdalykinio turinio matematikos
uzdavinius, kuriuos jtraukéme j mokymo procesa. Kai kuriuos i$ jy aptaréme
pamokose, fakultatyvinéje ir matematikos biureliy veikloje, kitus uzdavéme
savarankiSkam darbui. Pagrindinis edukacinio eksperimento tikslas buvo pa-
tvirtinti lavinamojo ir tarpdalykinio turinio matematikos uzdaviniy jtraukimo i
mokymo procesa veiksmingumga ir matematikos ugdymo tobulinimg jtraukiant
tarpdalykinius ir lavinamuosius uzdavinius j mokymo procesa. Edukacinis eks-
perimentas truko penkis semestrus. Eksperimento pradzioje atlikome paren-
giamajj testa. Sio testo metu mokiniai turéjo i$spresti lavinamojo ir tarpdalyki-
nio turinio matematikos uzdavinius, gana panasius j tuos, kurie buvo pateikti
parengiamajame eksperimente. Sig uZduotj visiskai atliko tre¢dalis mokiniy.
Semestro metu kai kurie mokiniai rinko duomenis, reikalingus kurti lavinamo-
jo ir tarpdalykinio turinio matematikos uzdaviniams, o mokytojas kartu su jais
iSbandé matematikos uzdavinius, sukurtus remiantis surinkta medziaga. Kiti
testai buvo atlikti kiekvieno semestro pabaigoje. Kiekvieno tolesnio testo metu
mokiniy rezultatai buvo vis geresni. Penktojo testo metu daugiau nei du trec-
daliai mokiniy visiskai iSsprendé uzduotj, ir tai parodo lavinamojo ir tarpda-
lykinio turinio matematikos uzdaviniy jtraukimo j mokymo procesa poreikj ir
pagerina matematikos mokyma.

Be edukaciniame eksperimente dalyvavusiy grupiy, taip pat stebéjome pasi-
rinktas kontrolines grupes. Mokiniy matematikos ziniy lygis Siose grupése buvo
beveik vienodas: vidutinis jvertinimas atitinkamai buvo 7,5 ir 7,4 balo. Ekspe-
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rimentiniy grupiy mokiniai rinko duomenis, reikalingus kuriant lavinamojo ir
tarpdalykinio turinio matematikos uzdavinius, mokymo proceso metu sprendé
lavinamojo ir tarpdalykinio turinio matematikos uzdavinius, ir mokymas vyko
pagal aprasyta metodika, o kontrolinése grupése - tradiciniu formatu.

Sukurtos metodikos efektyvumas buvo patikrintas semestro pabaigoje, pa-
teikiant uZdavinius galutiniam rasytiniam testui. Kiekviename teste buvo vie-
nas klausimas, kuriame savo ruoztu buvo lavinamojo ir tarpdalykinio turinio
matematikos uzdavinys, nors $j uzdavinj buvo galima iSspresti ir kitu budu.

Apzvelkime statistinj lavinamojo ir tarpdalykinio turinio matematikos uzda-
viniy sprendimo vertinima eksperimentinése ir kontrolinése grupése per pen-
kis eksperimento semestrus. Toliau esancioje lenteléje pateikiami penkiy testy
rezultatai. Pirmuoju testu buvo siekiama nustatyti bendra mokiniy matematiniy
ziniy lygj, kitais keturiais buvo siekiama patikrinti galimy metody jsisavinima.

Eksperimentinés ir kontrolinés grupés buvo vertinamos pagal Siuos du kri-
terijus:

1. Kiek mokiniy bandé spresti lavinamojo ir tarpdalykinio turinio matema-
tikos uzdavinius?

2. Kieki$ jy uzdavinius iSsprendé teisingai?

Eksperimentinio tyrimo rezultatai pateikiami 1 lenteléje.

1 lentelé

Eksperimentinés ir kontrolinés grupés

Grupés Eksperimentinés Kontrolinés

Mokiniy skaic¢ius | 310 | 310 | 310 | 310 | 310 | 295 | 295 | 295 | 295 | 295
I sprendimas 199 | 201 | 202 | 208 | 200 | 162 | 164 | 167 | 173 | 169

Nei$sprendé 111 | 109 | 108 | 102 | 110 | 133 | 131 | 128 | 122 | 126
II sprendimas 157 | 158 | 159 | 161 | 155 | 110 | 112 | 113 | 115 | 120
Nei$sprendé 42 | 43 | 43 | 47 | 45 | 52 52 54 | 58 | 49

Kadangi néra dideliy nukrypimy nuo kiekvieno uzdavinio sprendimo, perei-
kime prie jvertinimo vidutiniy verciy. Skirtuma tarp Siy dviejy verciy apskaicia-
vome naudodami y* kriterijy [1]. Duomeny lygio kriterijy statistikos verteé T, ir
a= 0,005 ir laisvés laipsnis Uv = 1i$ [1] lentelés yra lygus 7,68, taiyra T, = 7,68.
Nuliné hipotezé T, yra, kad eksperimentiniy ir kontroliniy grupiy mokiniy testy
baly skirtumas yra atsitiktinis. Alternatyvioji hipotezé T, - tai yra neatsitiktinis
skirtumas, jis yra statistinis. Rezultatai pateikiami 2 lenteléje.
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2 lentelé
I$spresty matematikos uzdaviniy bendroji statistika
Grupeés Eksperimentinés Kontrolinés

Mokiniy skaicius 310 295
[ sprendimas 202 167
NeiSsprendé 108 128
Il sprendimas 158 114
NeiSsprendé 44 53

Siekdami apskaiCiuoti atlikto eksperimento kriterijy T , naudojome $ig for-

mule:

N(011022 - 012021)2

T, =2

1113 (011 + 021) (013 + 0y;)

[1]

Sios formulés vertés yra paimtos i$ 3 ir 4 lenteliy, kurios savo ruoZtu yra

gautos i$ 2 lentelés.

3 lentelé

ISspresty matematikos uzdaviniy statistika pagal I pozymij

Kain, +n,=N=605.

I pozymis Eksperimentinés Kontrolinés
[Ssprendé 0,, =202 0, =167
NeiSsprendé 0,=108 0,,=128

0,,+0,=n=310 0, +0,,=n,=295

4 lentelé

ISspresty matematikos uzdaviniy statistika pagal Il poZymj

Kain' +n’,=N'=369.

Il poZymis Eksperimentinés Kontrolinés
[Ssprendé 0',, =158 0, =114
NeiSsprendé 0',=44 0',,=53

0',+0',=n',=202 0, +0',=n",=167
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Gautos Sios vertés: pirmajam kriterijui - T =9,2913 ir antrajam Kriterijui -
T' =9,3499. Kadangi abi vertés yra didesnés nei T, , nuliné hipotezé T, abiem
kriterijams yra pakeiCiama alternatyviaja hipoteze T, tai yra skirtumai pagal
pirmajj ir antrajj kriterijus tarp eksperimentiniy ir kontroliniy grupiy néra at-
sitiktiniai.

Eksperimentiniy ir kontroliniy grupiy mokiniy mokymo salygos buvo iden-
tiSkos, vienintelis skirtumas buvo viena uzduotis, kurioje buvo lavinamojo ir
tarpdalykinio turinio uzdavinys, todél gauta skirtuma galima paaiskinti tik tuo,
kad lavinamojo ir tarpdalykinio turinio matematikos uZdaviniy itraukimas j
mokymo procesa pradinése klasése eksperimentinése grupése pasirodé esas
efektyvus.

Taip pat nustatéme, kad vidutiniai gimtosios kalbos, gamtos moksly ir vaiz-
duojamojo bei taikomojo meno jvertinimai buvo reikSmingai aukstesni edu-
kaciniame eksperimente dalyvavusiose grupése. Kontroliniy grupiy gimtosios
kalbos vidutinis balas buvo 8,7 eksperimento pradzioje ir 9,3 eksperimento
pabaigoje, gamtos moksly atitinkami duomenys buvo 8,1 ir 8,7, vaizduojamo-
jo ir taikomojo meno - 8,8 ir 9,5, o kontrolinése grupése vidutiniai vertinimo
balai reikSmingai nepasikeité. Be to, viso edukacinio eksperimento metu eks-
perimentinése ir kontrolinése grupése tyréme mokiniy rasytinés ir sakytinés
kalbos pokycius. Tyrimai parodé, kad eksperimentiniy grupiy mokiniy rasytiné
ir sakytiné kalba tapo salygiSkai logiSkesné, jie aiskiai formuluoja ir perteikia
savo idéjas, iSrySkindami pagrindinius savo idéjos komponentus. Tuo paciu lai-
kotarpiu reikSmingy pokyc¢iy kontroliniy grupiy mokiniy rasytinéje ir sakytiné-
je kalboje nebuvo. Remdamiesi pirmiau pateiktais duomenimis, galime daryti
iSvada, kad, jtraukiant i mokymo procesg miisy sukurta metodika, pradiniy kla-
siy mokiniy akademinis lygis matematikos, gimtosios kalbos, gamtos moksly,
vaizduojamojo ir taikomojo meno srityse taip pat reikSmingai pakilo, pastebi-
mai pageréjo mokiniy bendrojo issilavinimo lygis, mokymo procesas pradiniy
klasiy mokiniams tapo patrauklesnis, o matematikos uzdaviniy sprendimas jy
mokymo veikloje tapo malonuma teikianciu procesu (Nicolini, Mengis, & Swan,
2011).

Tyrimo rezultatai

e Parengti pradiniy klasiy mokiniy lavinamojo ir tarpdalykinio turinio ma-
tematikos uzdaviniy psichologiniai, pedagoginiai ir metodologiniai pa-
grindai, atlikta I-1I klasiy mokykliniy matematikos vadoveéliy moksliné
ir metodologiné analizé.

e Pagrindinis tradicinio mokymo triikkumas yra matematikos uzdaviniy
sprendimo metody ir budy trikumas, todél uZdaviniai tampa monoto-
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niski ir nuobodis. Psichologinés ir pedagoginés prieigos pagrindzia po-
reikj pradinése klasése jtraukti specialius lavinamojo ir tarpdalykinio
turinio matematikos uzdaviniy sprendimo metodus, tai yra aktyviojo
pradiniy klasiy mokiniy mokymo biidas.

e Sukiréme mokymo, kaip kartu spresti ir sudaryti uZdavinius, metodika,
leidZianc¢ia mokytojui kurti teminius su mokiniy pomeégiais susijusius
matematikos uzdavinius. Tokio uzdavinio salyga mokinius sudomina, o
mokymo procesas tampa patrauklus.

¢ Buvo sukurti tikslingai parinkty matematikos uzdaviniy sprendimo bu-
dai ir speciali metodika jy déstymui Zemesnése klasése. Tai pratybos su
tarpdalykiniais matematikos ir gamtos moksly rysiais ir jy sprendimo
mokymo metodika. Akcentuojamos modernios metodinés prieigos.

Sukurtos pradiniy klasiy mokiniy lavinamojo ir tarpdalykinio turinio mate-
matikos uzdaviniy sistemos. Parengtos metodinés gairés matematikos mokyto-
jams.

Isvados ir rekomendacijos
Edukacinis eksperimentas leidzia mums padaryti Sias iSvadas:

1. Misy sukurta metodiné prieiga jtraukti lavinamojo ir tarpdalykinio turi-
nio matematikos uzdavinius j pradinio ugdymo praktika pasirodé esanti
veiksminga ir jos pritaikymas mokymo procese yra tinkamas, nereika-
lauja papildomo laiko mokymui, mokiniams turi lavinamajj poveikj, pa-
deda gilinti pradiniy klasiy dalyky Zinias.

2. Lavinamojo ir tarpdalykinio turinio matematikos uzdaviniai turéty buti
jtraukti i pradiniy klasiy mokymo procesg, siejant konkrecias dviejy ar
daugiau mokomuyjy dalyky pagrindines temas, taciau per vieng pamoka
reikéty spresti daugiausia vieng ar du tokius uzdavinius, o vienas pana-
Sus uzdavinys, tik ne toks sudétingas kaip klaséje nagrinéjami uzdavi-
niai, turéty biti skiriamas namy darbams.

3. Lavinamojo ir tarpdalykinio turinio matematikos uzdaviniy sprendimas
pradinése klasése padeda praplésti mokiniy matematikos Zinias ir mo-
tyvuoja mokinius giliau ir nuodugniau mokytis ne tik matematikos, bet
ir kity dalyky (Harding, 2015).

Sukurtos metodinés prieigos prisideda prie to, kad mokymas pradinése kla-
sése buty veiksmingesnis, didina mokiniy susidoméjimg mokymusi, lavina jy
intelekts ir teikia pagrinda giliam ir nuodugniam mokykliniam ugdymui. Visa
tai patvirtino edukacinis eksperimentas.
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AKTYVUSIS MOKYMAS SPRENDZIANT MATEMATIKOS
UZDAVINIUS PRADINESE KLASESE

Tamar Dograshvili
Akaki Tsereteli valstybinis universitetas, Sakartvelas

Santrauka

Dél savo turinio praktinis aktyviojo matematikos mokymo pradinése kla-
sése jgyvendinimas mokytojams kelia rimty i$Sukiy. Norédami iSspresti Sig
problemg, sukiiréme originalias metodologines prieigas (schema pateikiama
straipsnyje), kurios realizuojamos matematikos pamokoje, jtraukiant tokius
tarpdalykinio turinio lavinamuosius matematikos uzdavinius, kuriy sprendimai
yra susije su konkrecia tema, aptariama matematikos pamokoje, o duomenys,
jtraukiami i uzdavinyje pateikiama situacija, yra paimti i$ kity dalyky ir pagrjs-
ti tikrais faktais. Sukiiriau tarpdalykinio turinio lavinamyjy uZdaviniy sistemy
kirimo metodika, kurios pagrindu kiiriau tarpdalykinio turinio matematikos
uZdavinius pradinéms klaséms apie aplinkosauginj Svietimg, etnografine me-
dZiaga, astronomija, sveika gyvenimo buda, sveika mityba, keliy eismo taisy-
kles, ekonomika, finansinj rastinguma ir pan.
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Kiiriau tokius uzdavinius, kuriy sprendimai susije su Dirichlet principu, ana-
logija, apibendrinimu, invariantais ir kumuliantais, nepilngja ir pilngja induk-
cija, analitiniais ir sintetiniais metodais, dedukcija, apibendrinimo metodais,
grafikais, sekomis, bandymo ir atrankos metodais; kombinatorikos ir tikimybiy
teorijos uzdavinius, turincius aibiy teorijos elementy; uzdavinius, susijusius su
visy galimy pory aibéje iSskyrimu, permutacija, poros formavimu, visy galimy
pory sudarymu i$ dviejy aibiy elementy, bandymais, bandymy skai¢iumi, ban-
dymo rezultatais, bandymo pasekmémis, vienodai galimais rezultatais, bitino-
mis ir nejmanomomis pasekmémis, atsitiktiniais reiskiniais, atsitiktine atranka,
fasilitacija ir visais jimanomais atvejais, tikimybés apskaiciavimu, tiesioginiu
proporcingumu, atvirkStiniu proporcingumu, skaic¢iaus padalijimu nurodytu
santykiu, tapatybémis, identiSkais reiSkiniais, vaizdais, funkcijomis, lygciy ir
nelygybiy sprendimu, tekstinius uzdavinius, taip pat uzdavinius, susijusius su
aritmetiniu vidurkiu, matematinés logikos elementy naudojimu, skysciy perkeé-
limo uzdavinius ir metodologinius jy sprendimo ypatumus, uzdavinius, susiju-
sius su svérimu, matematinius rebusus ir paradoksus, linksmasias matematikos
uzduotis ir kt. Pradiniy klasiy mokiniai ypa¢ doméjosi loginiais uzdaviniais ir
skysciy perkélimo uzdaviniais. Parengéme testus su tarpdisciplininémis sasajo-
mis ir lavinamaisiais matematikos uzdaviniais pradiniy klasiy mokiniams.

Sudariau pradiniy klasiy mokiniy lavinamyjy matematikos uzdaviniy pa-
teikimo procediiras, kad uzZdavinyje pateikiamoje situacijoje bty pristatyti ju
meégstami ir amziy atitinkantys pasaky ir animaciniy filmy personazai, pira-
tai, lobiy ieskotojai ir pan., o turinio poZitriu Sie uzdaviniai yra lavinamieji,
tai yra sukiriau uzdavinius, kuriy sprendimas reikalauja ieSkojimo, arba, kitaip
tariant, tai yra nestandartinis matematikos olimpiados uzdavinys. Mokymo
praktika parodé, kad mokiniai su dideliu malonumu jsitraukia j Siy uzdaviniy
sprendimo procesa, tuo tarpu jie maziau domisi uzdaviniy i§ mokyklinio vado-
vélio sprendimu. Kodél mokiniy poziiiris j Siuos uzdavinius yra toks teigiamas,
kokia yra to priezastis? Atsakymas j §j klausima yra toks: situacija, pateikiama
uzdavinyje, yra patraukli mokiniams, ir jie su malonumu skaito uzdavinio saly-
g3; pristates situacija, pateikiama uzZdavinyje, mokytojas, uZduodamas klausi-
mus mokiniams, atgaivina jiems patraukly pasaulj ir mégstamus personazus,
o tai sukuria mokiniy pasirengima spresti Siuos uZdavinius. O uZdavinys savo
struktiira yra lavinamojo turinio, jo sprendimui reikalinga paie$ka, protiné gim-
nastika, kuri lavina mokiniy loginius igtidZius ir sukuria prielaida spresti tokius
uzdavinius ir ateityje. Sukiiriau rodiklius, kaip tokius uzdavinius jtraukti j pra-
diniy klasiy matematikos mokymo procesa. Buvo atliktas edukacinis eksperi-
mentas, siekiant nustatyti, ar pradiniy klasiy mokiniy matematikos Ziniy lygis
pakilo itraukus musy metoda j mokymo praktika. ISanalizavome edukacinio
eksperimento statistinius duomenis, kurie buvo jvertinti naudojant c? kriterijy.
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Mano sukurto metodinio poziiirio pranaSumas pries tradicinj mokyma buvo
patvirtintas. Tyrimai, kuriuose buvo pasitelkiami statistiniai metodai, parodé,
kad, naudodamiesi tarpdalykinio turinio lavinamyjy matematikos uzdaviniy
sistemomis, mokiniai igijo daugiau ziniy. Be to, pazymeétina, kad edukaciniame
eksperimente dalyvavusiy mokiniy Ziniy lygis pakilo ne tik matematikos, bet ir
gamtos moksly, vaizduojamosios ir taikomosios dailés srityse.

Tyrimo radiniai patvirtina, kad misy sukurtos metodologinés prieigos uZti-
krina geresnj ir kokybiSkesnj pradiniy klasiy mokiniy matematikos ir kity da-
lyky iSmokima, daro mokymo procesa jdomesnj ir patrauklesnj bei uZtikrina
mokiniy jtraukima j aktyvy mokyma sprendZiant Siam tikslui parinktas uzda-
viniy sistemas.

Autorés el. paStas susirasinéjimui: tamara.dograshvili@mail.ru
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ACTIVE TEACHING THROUGH MATHEMATICAL
PROBLEMS IN PRIMARY SCHOOL!

Tamar Dograshvili

Akaki Tsereteli State University, Georgia

Abstract

Active teaching is a key component in the education system at all stages of
education. In practice, introduction of active teaching in mathematics teaching in
primary school poses significant challenges for teachers. To solve this problem, we
have developed a methodological approach described in this article. In particular,
we suggest an active teaching model whose realization is linked to the inclusion of
problems with developmental and interdisciplinary content in the teaching process in
mathematics classes. The solutions of these problems are associated with particular
themes in mathematics classes. We discuss the methodology for constructing the
systems of problems with developmental and interdisciplinary content in accordance
with particular themes in mathematics classes in primary school, which is based on
the scheme that we developed. We have also analyzed the indicators of including such
problems in mathematics classes in primary school and the results of the educational
experiment demonstrating that the author’s methodological approaches provide a high
quality of mathematical education for primary school pupils, make the teaching process
interesting and attractive, and ensure their involvement in the process of active teaching
and learning through the systems of specially selected problems.

Keywords: mathematical problem; active teaching; primary school; statistical
evaluation; educational experiment.

Introduction
Background

In the first grade, pupils are involved in the process of active learning
(Stella, 2001) and it is therefore important that the teaching process is
interesting for pupils in order for them to form and develop logical thinking
(Batchelor, Torbeyns, & Verschaffel, 2019). Using mathematical problems
with developmental function makes learning as enjoyable for them as playing
(Godfrey & Stone, 2013) and ensures that pupils have school readiness. At the

! Shota Rustaveli National Science Foundation of Georgia (YS 17_80)
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same time, however, the question is how to achieve all this? How to make a
mathematics class interesting and attractive for pupils? (Ginsburg, Lee, &
Boyd, 2008). In the lower grades, mathematics is associated with solving
problems, which means we should look for the key in the problems. What
is our situation today? (Elmore, Peterson, & McCarthy, 1996). It may be said
without exaggeration that situation is unsatisfactory, even regrettable. School
mathematics textbooks cannot ensure pupils’ interest because of similarity of
the problems and the ways to solve them, which makes the teaching process in
the lower grades boring and annoying.

Research goals:

To develop theoretical foundations, methodological approaches and
criteria for teaching how to solve systems of mathematical problems
with developmental and interdisciplinary content for primary school
pupils;

To develop solving techniques and teaching methodology for the systems
of mathematical problems with developmental and interdisciplinary
content for primary school pupils;

To work out the systems of mathematical problems with developmental
(Wickstrom, Pyle, & DeLuca, 2019) and interdisciplinary content for
primary school pupils;

To develop the methodological approaches, which will help primary
school pupils in developing their practical skills and active learning by
solving systems of mathematical problems with developmental and
interdisciplinary content;

To incorporate the process of teaching into a single system through
using the systems of mathematical problems with developmental and
interdisciplinary content for primary school pupils;

To raise general level of education;

To improve the quality of mathematics education for primary school
pupils (Frye, Baroody, Burchinal, Carver, Jordan, & McDowell, 2013);

To encourage readiness of primary school pupils for active learning
through mathematical problems with the content of developmental
and interdisciplinary links (Elbahri, Soliman, Yliniemi, Abdelaziz,
Homaeigohar, & Zarie, 2018);

To work out new methodological approaches and recommendations
through the implementation of mathematical problems with
developmental and interdisciplinary content for primary school pupils.
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Methodology

We used various research methods, in particular historical, comparative,
descriptive, evaluation research and so on. We used historical research when it
was necessary to establish the effectiveness of teaching the issues discussed in
the past and to draw conclusions. For example, when studying the psychological
and pedagogical foundations of mathematical problems with developmental
and interdisciplinary content for primary school pupils, we considered the
approaches implemented in the past. The same approach was used when
analyzing the school mathematics textbooks and so on.

We also applied a comparative method when using historical research
to compare different research materials and to identify the benefits of the
implemented method of research.

In some cases, we needed to observe directly the process of teaching to
generate the required information, in order to investigate different situations
and special cases. In this case, we used descriptive research.

Novelty of research

We have studied psychological, pedagogical and methodological patterns of
implementation of the systems of mathematical problems with developmental
and interdisciplinary content for primary school pupils, indicators of the
including the systems of these problems, and expected educational outcomes;

We have studied methodology for working out the systems of mathematical
problems with developmental and interdisciplinary content for primary school
pupils and have developed specific methodology to solve them that provides the
basis for offering new methodological recommendations for teachers, pupils,
experts, and education stakeholders.

Target of research

e Mathematical problems considered in the process of teaching for primary
school pupils;

e The process of teaching the systems of mathematical problems with
developmental and interdisciplinary content intended for active teaching
in primary school.
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Research strategy

The study included the qualitative and quantitative components, and was
carried out in four phases:

Qualitative component

The quantitative component was preceded by the qualitative study aiming
to identify indicators for assessing the quality of learning in primary schools
for the quantitative component. Within the qualitative component, the focus
groups (respondents) were questioned, including education experts, school
principals, resource centers, parents and teachers. The qualitative component
was implemented within the first six months from the beginning of the study.

Quantitative component

The purpose of the quantitative component was to collect information from
the target groups - teachers, school principals, education experts, resource
centers, and parents, according to indicators identified within the qualitative
component.

We deemed it optimal to use a random walk method.

Selection method

We used the stratified random selection to select schools, for which we used
a geographic region and type of settlement as stratification variables: 1. Schools
in the mountainous regions; 2. Village schools; 3. Urban schools.

Respondents in each region/settlement were selected using the
random walk principle

The evaluation research was used mainly when we conducted statistical
analysis of studies performed as a result of traditional teaching outcomes and
approaches that we developed. We assessed the result of the evaluation research
using statistical criterion that confirmed the advantage of the methodological
approach used.

Studies carried out using statistical methods have proven a progress in the
academic performance of pupils, a shift to active teaching and improvement of
the quality of general education through the use of the systems of mathematical
problems with developmental and interdisciplinary content.

We applied system analysis research, which we performed in phases:

¢ The data for analysis were broken down into several parts;
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e We assessed each part;
¢ We received the final result.

The presented methodology ensures high scientific quality of the research,
as well as the reliability and validity of the results obtained.

Stages of research
Research was carried out in four stages:

I stage - A survey of the existing situation with mathematics teaching and
learning in public and private primary schools; identifying the challenges
and strengths; assessment, designing an action plan. In parallel, we started to
compose mathematical problems with developmental and interdisciplinary
content;

II stage - Implementation of the action plan, working on theoretical and
practical issues relevant to active teaching (Hayward, 2019). Holding the
trainings for primary school teachers and specialists to introduce the developed
materials. Composing mathematical problems with developmental and
interdisciplinary content;

III stage - Including the developed materials in the process of teaching.
Methodological supervision and control over the teaching process. Adjustments
to the plan, where necessary; working on the corrected issues. Holding
trainings on the materials developed. Composing mathematical problems with
developmental and interdisciplinary the content;

IV stage - Assessing the results obtained using statistical criteria.

Based on our research, we have established that majority of primary school
pupils do not like to solve mathematical problems, because they are bored
by solving typical problems (Beilock & Maloney, 2015). Moreover, we can say
that by solving such problems, it is impossible to achieve high levels of logical
thinking among pupils, and they cannot raise pupils’ intelligence. Therefore,
we started to think about developing different approaches for primary school
pupils to mathematical problems that would make the learning process fun and
give it a developmental function as well (Marotta & Hargis, 2011). To find out
the thing, which the primary school pupils love and in which they are interested
most, we conducted a survey. More than 900 pupils were involved in this survey.
The results of the survey showed that most of all, pupils love watching cartoons
and their characters (34%), fairy tales and their characters (23%), children’s
computer games (21%), works of fiction and movies about pirates, desertislands,
and treasure hunters (16%), and other children’s games (6%). After analyzing
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these data, we decided to compose mathematical problems for primary school
pupils based on the following principle: to compose the problem statement so
that we introduce in it their favourite fairy tale and cartoon characters, pirates,
treasure hunters, and so on, in accordance with age development of pupils,
while in terms of the content, the problems have a developmental content,
that is, to compose problems whose solution requires searching, or in other
words, non-standard mathematical olympiad problem. The practice shows that
pupils like to take part in the process of solving such problems (the statistical
analysis of the educational experiment is shown below), while also showing the
low interest in solving problems from typical school textbooks. Why do pupils
have particularly positive attitude towards such problems? What is the main
reason for this? The answer to this question is simple. The problem statement
is attractive for pupils and they enjoy reading it without coercion. After reading
the problem statement, the teacher, by putting the questions for one or two
minutes, revives the pupils’ favorite magic world and characters that inspire
pupils’ readiness to solve the problem. Also, the problem, with its structure,
has the developmental content, its solution requires searching, intellectual
discipline, which develops logical skills in pupils and creates a prerequisite for
solving problems with the same content in the future as well, that is, the scheme
that we developed helps primary school pupils to solve developmental problems
without any coercion, which develops their logical thinking and promotes in-
depth and profound learning of mathematics, raising their intelligence. We
have considered the developmental problems that are solved by applying the
Dirichlet principle, analogy, generalization, invariants and semi-invariants, the
use of incomplete and complete inductions, analytical and synthetic methods,
deduction, the use of generalization techniques, graphs, ordered couples, test
and sampling method, combinatorial and probabilistic problems containing
the elements of the theory of sets and so on. Of particular interest to primary
school pupils were logical problems and fluid transfer problems. To question -
in what grade should we start solving developmental mathematical problems,
we answer that the inclusion of developmental mathematical problems in the
teaching process in mathematics class should start from the first grade and
continue in all grades. During one lesson, we have to solve one or two problems
of such content and no more than one problem should be given to pupils as
homework, which is similar to problem that was discussed in classes, but its
complexity is relatively low. We would also like to note that only the teacher
decides on the topic, extent, content and complexity of problems to be included
in the process of teaching, since it depends on the psycho-physiological abilities
of pupils (Berk & Winsler, 1995), the level of their mathematical knowledge,
their age development and so on.
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e We worked out the system of mathematical problems with developmental
and interdisciplinary content for primary school pupils according to the
scheme that we developed:

Transfer of knowledge from discipline A of primary classes (not from
mathematics) — mathematical problem with the content of discipline A,
the statement of which is associated with knowledge transferred to pupil —
solving the mathematical problem set — after writing down the answer to the
solved problem, pupils are given questions, which strengthen their knowledge
in discipline A.

e For primary school pupils, we developed the forward and backward
interdisciplinary linkages between mathematics and nature study,
mathematics and fine and applied arts. The forward interdisciplinary
linkage implies explaining any particular event or fact in other discipline
using mathematical methods. The backward linkage implies proving
particular mathematical provision, or solving mathematical problem using
methods and approaches from other discipline. To compose mathematical
problems with backward interdisciplinary linkages for primary grades, we
used the scheme that we developed:

Mathematical problem with the content of discipline A (not mathematics) for
primary grades — solving the mathematical problem — a numerical value
of answer to solved problem enhances or/and strengthens the knowledge

acquired by pupil in discipline A.

e Based on the questionnaire surveys of teachers, we identified the key topics,
during examination of which, the inclusion of the systems of problems
containing interdisciplinary links would be most effective. These topics
are: the systems of mathematical problems of environmental content, the
systems of mathematical problems with the content of ethnographic tour,
the systems of the astronomy and space-related mathematical problems,
the systems of the economics and finance-related mathematical problems,
the systems of mathematical problems related to healthy life-style with the
content of interdisciplinary links and so on. Given the psycho-physiological
state of primary school pupils, we decided that when implementing
interdisciplinary content around any topic, it is necessary to follow the
scientific principle, which implies that the theoretical knowledge that
was delivered to pupils or any particular data contained in mathematical
problem must reflect factual and scientifically justified information, since
pupils easily memorize numerical values, and if later the information that
they obtained from other sources does not match the data already known to
them, this may disappoint them. To that end, we deem it necessary that the
teacher, who decided to include the systems of mathematical problems with
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interdisciplinary links in the teaching process for primary school pupils, has
to create first the information base around the topic which will reflect real
numerical data on the basis of which the teacher will compose mathematical
problem with interdisciplinary content. We will consider briefly how we
worked out the systems of mathematical problems with interdisciplinary
content around the above stated topics.

e The process of teaching in primary school is active and effective when the
teacher is able to involve all pupils in the process. When is this achieved?
While the topic of the lesson is interesting to pupils in terms of content,
when they already have some knowledge about the topic of the lesson
that they are trying to demonstrate in front of the classroom: “Classroom
innovation can involve finding unique ways to present material to students.
Engaging students with the material will support their understanding
of the broader implications of what they learn and how it relates to their
lives” (Ronald, 2018). Such topics may vary in the senior classes, while in
primary school the teacher does not have much choice, since the range of
knowledge of primary school pupils is not wide and deep. The issues that
the teacher can include in the process of teaching in primary school are the
environmental education issues, which are naturally of high relevance and
can be used thematically to establish interdisciplinary links. We believe
that more attention needs to be paid to the nature and environmental
education of pupils at school from the very beginning of their education,
since environmental issues are of global importance and all humanity is
involved in solving them.

Explanation and study of teaching materials with environmental content takes
place mainly during classes of nature study, fine and applied arts, mathematics
and native language, where, in a form accessible for pupils, the links between
animate and inanimate nature, as well as between various components of
animate nature (plants, animals, etc.) and human beings are considered. In the
later period, pupils get acquainted with the world around them and identify
connections that are relevant from the environmental viewpoint, which helps
them in establishing logical links.

While teaching in primary schools, it is advisable to use environmental field
trips whose purpose and function is practical contact with environmental issues
covered in the content of the course of nature study and other disciplines, which
is reflected in the observation of plants and animals, as well as some production
processes described in the teaching materials, visiting historical sites discussed
in classroom materials, verification of data given in a statement of mathematical
problem with the environmental content referring to the height and age of trees
and plants, and so on. These environmental education field trips arouse pupils’
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interest, the pupils go outdoors, to the enterprise or factory, get acquainted
with some of the manufacturing processes, take measurements, weigh objects,
which helps them to develop practical skills. Sometimes, especially in lower
grades, it is also advisable to organize simulated educational field trips. During
environmental education field trips, pupils have the opportunity to measure and
verify on their own some data that they will use later in solving mathematical
problems with environmental content.

It is methodologically justified for primary school mathematics classes
to include mathematical problems of developmental and interdisciplinary
nature with environmental content, in particular, when covering mathematical
problems of the relevant type. The process of teaching implemented in this
way does not take up more class time, but it has a high developmental effect
of pupils because by incorporating problems with such content, the process of
teaching is integrated into a single system which promotes active teaching of
pupils, the creation of a new knowledge and modern teaching methodology,
which becomes the basis of developing relevant recommendations (Ginsburg,
Klein, & Starkey, 1998). It is also effective to include mathematical problems of
developmental and interdisciplinary nature with environmental content during
extracurricular, facultative and mathematics club activities.

Mathematical problems of developmental and interdisciplinary nature with
environmental contentare virtually absent from the primary school mathematics
textbooks, and therefore, teachers have to compose them, for which, as we said
above, the teachers first need to develop a database containing the available
information on environmental issues related to the flora, fauna and so on. For
example, data related to tree species life, tree height, environmental significance
of forest, the environmental role of birds and insects in nature, the length of
rivers, the spaces between different human settlements, the distance from the
Earth to the Moon, from the Earth to the Sun, country’s national parks, nature
reserves, etc. It is advisable to write down the collected data in a table format,
which will then help pupils to compose different mathematical problems with
environmental content by themselves.

e It is known that innovative approaches in primary school are based on
interdisciplinary links, which can be even more effective if we use a new
form of interdisciplinary links in primary school, such as an ethnographic
tour. When conducting an ethnographic tour, pupils and teachers have the
opportunity to independently collect data that they will use as a database.
Based on them, the teacher composes mathematical problems with
interdisciplinary links relevant to the topic of ethnographic tour and includes
them in the teaching practice in primary school. The situations described in
such mathematical problems are known to pupils, they have already seen and
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experienced them, which makes it easier for pupils to perceive the problem
situation, to understand its content, which arouses their natural interest in
solving this problem. After completing the ethnographic tour, pupil should
be able to develop the right attitude towards the selected ethnographicissue,
ensure its observation and gather the necessary material surrounding the
ethnographic issue, integrate the existing interdisciplinary knowledge and
use knowledge acquired in practice for separate disciplines.

e Before working out the systems of mathematical problems with interdis-
ciplinary links related to astronomy and space, we collected the required
data on the Earth, a satellite of the Earth - the Moon, and lunar phases. Then
we introduced pupils to the information about the first living creatures sent
into space, provided them with information about the first spacemen, the
first women in space, the records set in space, artificial satellites, and much
more. Based on these data, we then worked out the system of mathematical
problems with interdisciplinary content, developed exercises requiring to
fill in the gaps in the text, and then we launched a mathematical quiz on
space exploration.

e Wepaid special attention to the promotion of a healthy lifestyle forimproving
the health of primary school pupils, because many primary school pupils
are not well aware of the basic details of a healthy lifestyle. A healthy way of
living is a prerequisite for human health, longevity, and discharging social
responsibilities. It contains numerous components, but we separated the
basic parts from them:

- Acquiring health skills, health skills development starting in early
childhood;

- Ensuring the safety of the outside world, studying its impact on human
health;

- Discarding unhealthy habits (tobacco, alcohol and drug consumption);

- Eating in moderation, according to individual and physiological charac-
teristics. Awareness of the quality of used products;

- Movement - a physically active life, including daily special physical
exercises, taking into account age and physiological characteristics;

- Hygiene - personal and social hygiene, knowledge of basic first aid skills;
- Fitness.

We collected the required data on these basic aspects, designed a system
of mathematical problems with interdisciplinary links, and then we included
them in the process of teaching. In particular, we developed the systems of
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mathematical problems with interdisciplinary content related to human/pupil’s
body and mathematics, healthy nutrition and mathematics, healthy lifestyle and
mathematics, bad habits and mathematics. We specifically addressed the road
traffic regulations and mathematics. We believe that primary school teachers
must regularly remind pupils of the elementary rules of road safety, when
to cross the street according to traffic lights, not to play and not to cross the
roadway, the need for a special seat for babies in a car, and so on.

e The socio-economic transformations taking place in the world brought
about changes in people’s standard of living, which has put on the agenda
adaptation ofindividuals to the demands of the modern marketeconomy. The
solution of these challenges is closely linked with pupils’ level of education
in economics, which in my vision, must be one of the focus areas at all
levels of education. It is methodologically acceptable and appropriate that
discussion of mathematical problems with economic content should startin
primary school, to which end, it is necessary to develop the methodological
aspects of teaching mathematical problems with economic content in
the early grades, which involves training all pupils at elementary level in
economics. When teaching mathematical problems of economic content,
the teacher has a concrete task to transfer the basic economic knowledge to
pupils which may relate to individual economic behavior, family economy
or industrial-economic processes, the forms of ownership, various types
of work organization, the basics of social and economic security of young
people and so on. Itshould be noted that the basiceconomic knowledge alone
is not the basis for the formation of economic education of an individual.
The active position of each primary school pupil in the process of economic
education helps select the way of each pupil’s personal development, which
defines the range of their self-realization, thus guaranteeing the acquisition
of further economic knowledge and skills in a modern market economy. In
the process of economic education, the economic knowledge is transformed
into the findings that are realized in behaviors and actions which are driven
by their economic needs and personal interests, which in turn depend on
the economic culture of the society.

Teaching economics to primary school pupils is a social mandate of
the society. Their economic education should be implemented in different
directions as follows: introduction to economic education of primary school
pupils in the main disciplines; integrated course for economic education of
primary school pupils; the inclusion of a special economic education course
in the teaching process of primary school pupils, etc. Unfortunately, in most
primary schools, almost nothing is done in terms of economic education, and
in schools where economic issues are introduced to pupils only on the initiative
of primary school teachers, this process is disorderly and spontaneous. This is
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due to the lack of methodological literature for primary school pupils related
to teaching economic issues. According to the interviewed teachers, experts
and economists, the main reason for the low level of economic knowledge and
economic education is non-systemic teaching. One reason of this is that primary
school teachers have not received scientific and methodological training in
economics. The second reason is that teachers use traditional approaches,
methods and techniques when teaching the economic issues that do not take
into account specific features of teaching economic issues. The third reason
is that there is no common approved vision of what economic issues should
be studied by primary school pupils. The fourth reason is that, despite the
numerous scientific and methodological works in economics, the psycho-
pedagogical foundations of the economic issues for primary school pupils based
on their age and psycho-physiological capabilities have not yet been developed.
To date, no coherent methodological system has been created that provides
pupils with the required material of economic nature, the teaching of which
would be provided by a didactic movement from simple to the complex, and
would be consistent with the pupil’s age and psycho-physiological abilities and
would respond to modern requirements of teaching economics. The approach
to teaching economics to primary school pupils is as follows:

e Since economics in primary school is not taught as an independent
discipline, economic issues should be taught within the main subjects
(mathematics and native language) by including economic issues using
the interdisciplinary links;

e The teaching process should be conducted without any coercion; the
emphasis should be placed on teaching practical everyday matters, for
which simple household economic problems should be used;

¢ Economic problems should be included in primary school mathematics
class, when a teacher explains, proves or repeats a particular arithmetic
operation, or uses a particular approach, while the problem of an
economic content is solved using the same operation or a specific
approach;

e Teaching economicissues in this form in primary school requires neither
adding a separate discipline nor additional teaching time;

¢ The implementation of interdisciplinary content for primary school
pupils will contribute to the country’s social and economic development,
while the issues of the formation of economic cultures of primary school
pupils become part of a key strategic problem in the educational system.

We have developed methodological approaches to solving mathematical
problems with economic content that are compatible with the third grade
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mathematics course. During the class, we offer pupils to transform mathematical
problems into lessons in a way that expresses simple concepts of economics, the
relationships and operations between the economic concepts. To that end, we
consider the system of problems consisting of blocks. By solving such problems,
pupils become familiar with economic concepts, perform particular operations
and arithmetic calculations. By solving the economic problems, mathematics
class becomes more meaningful and diverse, it activates the students’ mental
activities, enriches and extends the pupils’ knowledge with mathematical
and economic terms, facilitates the acquisition of basic knowledge of the
economic issues and accustoms pupils to the rules applicable to the correct
and economically beneficial behavior under market economy conditions, helps
them in the analysis of situations and cases, to find independently the right
solutions theoretically and practically implement them. Solving the problems
with economic content in primary school mathematics class helps teachers to
bridge the gap between the daily needs and the pedagogical process.

e  When working out the systems of problems with developmental and
interdisciplinary content for primary school pupils, we used the following
scheme:

Problem — theory — problem.

Through this approach, pupils are able to learn better problem solving, and
they consider the theoretical and practical issues of the subject as an integral
unit, which is important when studying the disciplines such as mathematics
and nature study.

e  When teaching solving and composing mathematical problems with
developmental and interdisciplinary content for primary school pupils
with reference to each other, we used the following schemes:

Sameness — equation and Sameness — equation — problem.

III-Experimental validation of findings

Solving these and similar problems in primary school serves to form pupils’
positive attitude towards mathematics, as well as to increase the quality of
teaching as evidenced by four pedagogical experiments that we conducted in
schools during four semesters.

The experiment involved 605 pupils from primary schools in different
regions (high mountain, rural and urban regions). We divided the primary
pupils involved in the experiment into two groups: in one group we grouped
together pupils from schools where the systems of mathematical problems
with developmental and interdisciplinary content are included in the teaching
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process, while in the second group, we grouped pupils from schools where the
teaching process does not include such systems of mathematical problems.

The experimental study was conducted in two phases on three forms of
teaching during four semesters. Prior to the pedagogical experiment, we
analyzed written tests and pupils’ independent work that included issues
considered in the paper. During the preparation stage, we identified the
topics in the syllabus where we deemed it possible to include the systems of
mathematical problems with developmental and interdisciplinary content,
and we developed the teaching methodology, which subsequently, during
practical work, underwent insignificant changes. The educational experiment
demonstrated the effectiveness of the inclusion of the systems of mathematical
problems with developmental and interdisciplinary content in the teaching
process. The participants in the experiment were aged 8-10. Of 605 pupils, 319
were girlsand 286 were boys. We would like to note that based on the results, the
involvement of boys and girls in the experiment had no significant differences,
all the results of the experiment were fully consistent with the average results
for both boys and girls, so gender difference issues did not require consideration
during the experiment (Vukovic & Lesaux, 2013).

The specific issues considered in the work are virtually absent from
primary school mathematics textbooks, and very few problems we may find in
the textbooks in an unsystematic way do not receive due attention from the
teachers. Therefore, our primary focus was on teaching to solve mathematical
problems with developmental and interdisciplinary content in primary school
based on the materials that we gathered.

During the pedagogical experiment, we used mathematics textbooks,
problems taken from the supplementary teaching materials, and problems that
we had specially composed.

The experimental study was conducted in two stages on three forms of
teaching:

First stage - The preparatory experiment was conducted in classes,
facultative and mathematics club activities, during which students worked
on mathematical problems from school textbooks as well as the ones with
developmental and interdisciplinary content that we composed on the basis of
data that we gathered.

Second stage - The educational experiment was conducted in classes,
facultative and mathematics club activities.

The purpose of the preparatory experiment was to test the pupils’ level
of mathematical knowledge. We were particularly interested in pupils’ skills
of solving mathematical problems with developmental and interdisciplinary
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content composed in accordance with the curriculum, which allowed us to
checking to what degree the acquired knowledge was realized in practice, how
they used it when solving these problems.

During the preparatory experiment, in mathematics classes, facultative
and mathematical club activities, we included mathematical problems with
developmental and interdisciplinary content composed in accordance with the
themes of primary school curriculum, which do not require any additional time
for teaching.

Based on the results of the preparatory experiment, we can draw conclusions
as follows: in order to identify the benefits of including in the curriculum and
targeted teaching of the systems of mathematical problems with developmental
and interdisciplinary content in primary school, it was necessary to conduct
an educational experiment. We analyzed the available modern methodological
literature on interdisciplinary links in mathematics which we adapted to the
topics of primary classes. We selected the methodological approaches that
are acceptable to us and mathematical problems whose solution gives us
a significant time effect and develops pupils’ logical thinking. We set out a
practical work plan. In addition, we selected and elaborated the issues necessary
to develop a theoretical basis which will ensure the methodologically sound
inclusion of mathematical problems with developmental and interdisciplinary
content in primary school mathematics classes. In other words, we have
developed the theoretical foundations for including mathematical problems
with developmental and interdisciplinary content in the teaching process in
primary school. To this end:

e We determined the relationships between mathematical problems
containing developmental and interdisciplinary links composed in
accordance with the themes of primary school curriculum, and problems
to be considered within a school course in mathematics;

e We developed the methodological underpinnings for including
mathematical problems with developmental and interdisciplinary
content in the teaching process;

e We identified the goals and objectives of including mathematical
problems with developmental and interdisciplinary content in the
teaching process.

During the educational experiment, we used the databases that we collected,
and on that basis we developed mathematical problems with developmental
and interdisciplinary content that we included in the teaching process. Some of
them we discussed during classes, facultative and mathematics club activities,
some of them we set for independent work. The main goal of the educational
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experiment was to confirm the effectiveness of the inclusion of mathematical
problems with developmental and interdisciplinary content in the teaching
process, and improving mathematics education through the inclusion of
interdisciplinary and developmental problems in the teaching process. The
educational experiment lasted for five semesters. We did our pre-test at the
beginning of the experiment. During this test, pupils had to solve mathematical
problems with developmental and interdisciplinary content, quite similar
to the ones in the preparatory experiment. This task was fully completed by
one third of the pupils. During the semester, some pupils collected the data
needed for composing the mathematical problems with developmental and
interdisciplinary content, and the teacher examined with them mathematical
problems composed on the basis of the material compiled. The subsequent tests
were conducted at the end of each semester. Pupils’ outcomes were increasingly
higher during each subsequent test. During the fifth test, more than two-thirds
of the pupils fully completed the task, which demonstrates the need for the
inclusion of mathematical problems with developmental and interdisciplinary
content in the teaching process, and this improves mathematics education.

In addition to the groups participating in the educational experiment, we
also observed the control groups selected. The pupils’ level of mathematical
knowledge in these groups was almost the same. Average ratings were 7.5
and 7.4 respectively. Pupils from the experimental groups collected the data
needed for composing the mathematical problems with developmental and
interdisciplinary content, during the teaching process, they solved mathematical
problems containing developmental and interdisciplinary content, and teaching
was conducted in accordance with the described methodology, while in control
groups teaching was conducted in the traditional format.

The effectiveness of the developed methodology was tested at the end of the
semester in the form of problems assigned for the final written test. Each test
consisted of one question that contained in turn a mathematical problem with
developmental and interdisciplinary content, although this problem could also
be solved in another way.

Let us take a statistical assessment of the solution of interdisciplinary
and developmental mathematical problems for the experimental and control
groups during the five semesters of the experiment. The table below shows the
results of five tests. The first one aimed to determine the pupils’ overall level of
mathematical knowledge; the remaining four checkups aimed to test mastering
the approaches available.

The experimental and control groups have been assessed on the following
two criteria:
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1. Howmany pupils attempted to solve interdisciplinary and developmental
mathematics problems?

2. Ofthem, how many pupils were able to get a right solution?

The experimental results are given in Table 1.

Table 1
Experimental and Control groups
Groups Experimental Control
Number of pupils | 310 | 310 | 310 | 310 | 310 | 295 | 295 | 295 | 295 | 295
Solution [ 199 | 201 | 202 | 208 | 200 | 162 | 164 | 167 | 173 | 169
Failed to solve 111 | 109 | 108 | 102 | 110 | 133 | 131 | 128 | 122 | 126
Solution I1 157 | 158 | 159 | 161 | 155 | 110 | 112 | 113 | 115 | 120
Failed to solve 42 43 43 47 45 52 52 54 58 49

Since there is no large deviation from the solution of each problem, let us
move on to the evaluation average values. We calculated the difference between
these two values using the x* criterion [1]. The value T, of the criterion statistics
for the data level and @ = 0,005 and the degree U of freedom v = 1 from Table [1]
is equal to 7.68, thatis, T, =7,\68. A null hypothesis T, is that the difference in
test scores between the experimental and control group pupils is random. An
alternative hypothesis T - is statistical difference, that is, it is not random. The
results are shown in Table 2.

Table 2
Solved mathematical problems overall statistics
Groups Experimental Control

Number of pupils 310 295
Solution I 202 167
Failed to solve 108 128
Solution II 158 114
Failed to solve 44 53

For statistical calculation T of the criterion of the conducted experiment, we
used the following formula:

_ N (011055 — 01,0,)?
1M (011 + 031) (017 + 033)

T, =
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The values in this formula are taken from Tables 3 and 4, which in turn have
been obtained from Table 2.

Table 3
Solved mathematical problems statistics with I sign
I sign Experimental Control
Solved 0,,,, = \20\2 0,,,=\16\7
Failed to solve 0\, =\10\8 0\, =\12\8
0\1\1 + 0\1\2 =n,=\31\0 0\2\1 + 0\2\2 =n,=\29\5
Where n,1 +n,2=N="\60\5.
Table 4
Solved mathematical problems statistics with II sign
II sign Experimental Control
Solved \1\1 =\15\8 \2\1 =\11\4
Failed to solve \1\2 =\44 \2\2 =\53
0, +00,,=n"=\20\2 [ 0'"\2\1"+0', "\2\2"=n 2"="\16\7

Where n' +n’,=N"=\36\09.

We got the following values:

For the first criterion - T = 9,\29\13 and for the second criterion -
T' =9,"\34\99\. Since both values are greater than T, , therefore, the decision-
making hypothesis T, for both criteria is replaced by an alternative hypothesis
T, that is, the differences by the first and second criterion between the
experimental and control groups are not random. In the first and second signs
are not random.

Pupils in the experimental and control groups were under identical training
conditions, the only difference being one assignment containing a problem with
the developmental and interdisciplinary content, so the obtained difference
can be explained only by the fact that the inclusion of mathematical problems
with developmental and interdisciplinary content in primary school in the
experimental groups has proved to be effective.

We also found that the mean scores of assessments in native language, nature
study and fine and applied arts were significantly higher in the experimental
groups participating in the educational experiment. In particular, the mean
score in the native language in the control groups was 8.7 at the beginning of the
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experiment, and 9.3 at the end of the experiment, in nature study, the relevant
data were 8.1 and 8.7, and in fine and applied arts - 8.8 and 9.5, while in the
control groups, the mean assessment scores were not changed significantly.
In addition, throughout the course of the educational experiment, we studied
changes in the written and spoken production of pupils in the experimental and
control groups. Studies have shown that the written and spoken production
of pupils in the experimental groups have become relatively more logical,
they formulate and communicate their ideas clearly by highlighting the key
components of their idea. During the same period, there were no significant
changes in the written and spoken production of pupils in the control groups.
Based on the above data, we can conclude that by including the methodology
that we developed in the teaching process, the academic level of primary school
pupils in mathematics and in their native language, natural sciences, and fine
and applied arts increased significantly, as well as the level of general education
of pupils improved markedly, the teaching process has become more attractive
to primary school pupils, and solving mathematical problems in their teaching
activities has become a pleasurable process (Nicolini, Mengis, & Swan, 2011).

Research findings

e Psychological, pedagogical and methodological bases of mathematical
problems with developmental and interdisciplinary content for primary
school pupils were developed and scientific and methodological analysis
of school mathematical textbooks for I-1I grades was conducted;

¢ The major disadvantage of traditional teaching stems from the lack of
methods and techniques for solving mathematical problems which
makes the problems monotonous and exercises boring. Psychological
and pedagogical approaches justify the need for including special
techniques of solving mathematical problems with developmental and
interdisciplinary content in primary school, which is the way for active
teaching for primary school pupils;

e We developed a methodology for teaching how to solve and compose
problemsin conjunction, whichallowsateachertocompose mathematical
problems from the pupils’ field of interest that will have relevance to
the thematic content attractive to them. The statement of this problem
arouses pupils’ interest and the process of teaching becomes attractive;

e Methods for solving specially selected mathematical problems and
a special methodology for their teaching in the lower grades were
developed. In particular, exercises with interdisciplinary links between
mathematics and nature study and methodology for teaching how
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to solve them. The emphasis is placed on the modern methodological
approaches.

The systems of mathematical problems with developmental and
interdisciplinary content for primary school pupils.

We worked out methodological guidelines for mathematics teachers.

Conclusions and recommendations

The educational experiment allows us to make the following conclusions:

1.

The methodological approach that we developed involving mathematical
problems with developmental and interdisciplinary content in the in
primary school practice has proved to be effective and its use in the
teaching process is appropriate, it does not require additional time for
teaching, has a developmental effect on pupils, serves to assimilate in
depth the knowledge of primary school disciplines;

Mathematical problems with developmental and interdisciplinary
content should be included in the teaching process in primary school in
connection with specific key topics of two or more school subjects, but
one class should address one or two such problems at most, one problem
similar but less complex than the problem examined in class should be
set as homework.

The use of mathematical problems with developmental and inter-
disciplinary content in primary school contributes to deepening pupils’
mathematical knowledge, and motivates pupils to deeply and thoroughly
study not only mathematics but also other subjects (Harding, 2015).

The developed methodological approaches contribute to making teaching

in primary school more effective, they will increase the pupils’ interest in
learning, will raise their intellectual level, and will provide the basis for in-
depth and thorough school education. All this was confirmed by the educational
experiment.
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ACTIVE TEACHING THROUGH MATHEMATICAL
PROBLEMS IN PRIMARY SCHOOL

Tamar Dograshvili
Akaki Tsereteli State University, Georgia

Summary

Due toits content, the introduction of active teaching in mathematics teaching
practice in the early grades poses serious challenges for teachers. In order to
deal with that, we have developed the original methodological approaches
(the scheme is given in the article), which are realized in mathematics class by
including such developmental problems with the content of interdisciplinary
links, whose solutions are related to a specific topic to be discussed in
mathematics class, and the data included in the problem situation are taken
from other school subjects and are based on real data. I have developed a
methodology for building systems of developmental problems with the content
of interdisciplinary links, on the basis of which, I have composed mathematical
problems for the early grades with the content of interdisciplinary links, on
environmental education, ethnographic materials, astronomy, healthy lifestyle,
healthy diet, road traffic regulations, economics, financial literacy and so on.

[ have composed such problems, whose solution is associated with the use of
the Dirichlet principle, analogy, generalization, invariants and semi-invariants,
the use of incomplete and complete inductions, analytical and synthetic
methods, method of deduction, the use of generalization technique, diagrams,
ordered couples, test and trial methods, combinatorial and probabilistic
problems containing the elements of set theory, singling out the number of all
possible couples from the set, permutation, forming a couple, composition of
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all possible couples of the elements of two sets, test, the number of tests, test
result, test outcome, the equally possible results, the necessary and impossible
outcomes, random phenomenon, random selection, facilitating and all possible
cases, probability calculation, direct proportionality, inverse proportionality,
dividing the number in a given ratio, identity, the identically equal expressions,
image, function, solution of equations and inequalities, story problems,
arithmetic mean, the use of the elements of mathematical logic, problems on
transfer of liquid and methodological specificities of solving them, problems on
weighing, mathematical rebus puzzles and paradoxes, fun math problems, and
so on. Particular interest of primary school pupils focused on logical problems
and problems on transfer of liquid. We have drawn up the tests containing
interdisciplinary links and developmental mathematical problems for primary
school pupils.

I composed the assignments of developmental mathematical problems for
primary school pupils so that in the problem situation we introduced their
favorite age-appropriate fairy tale and cartoon characters, pirates, treasure
hunters, and so on, while in terms of content, these problems are developmental,
that is, I composed problems, whose solution requires searching, or in other
words, a non-standard mathematical Olympiad problem. Teaching practice has
shown that pupils are engaged with great pleasure in the process of solving
these problems, while they have lower interest in solving problems from the
school textbook. Why do pupils have such a positive attitude towards these
problems, what is the reason for that? The answer to this question is as
follows: the problem situation is attractive to pupils, and they read the problem
statement with pleasure, after getting acquainted with the problem situation,
the teacher, through the questions to pupils, revives the world attractive to
them and their favorite characters, which creates pupils’ readiness to solve
these problems. Meanwhile, the problem with its structure is of developmental
content, its solution requires searching, mental gymnastics, which develops
pupils’ logical skills and creates a precondition for solving these problems in
the future as well. I have developed indicators for including such problems in
the primary school mathematics teaching process. An educational experiment
was conducted to determine whether the level of knowledge of primary school
pupils in mathematics was increased by the inclusion of our method in teaching
practice. We analyzed the statistical data of the educational experiment, which
were evaluated using the criterion.

The advantage of the methodological approach that I developed over
traditional teaching has been confirmed. Studies with the use of statistical
methods have shown that using the systems of developmental mathematical
problems with the content of interdisciplinary links, pupils have increased
their knowledge. In addition, it is noteworthy that the level of knowledge of
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pupils participating in the educational experiment was increased not only in
mathematics, but also in natural sciences, fine and applied arts.

Findings confirm that the methodological approaches that we developed
ensure better and more qualitative mastery of mathematical and other subjects
in primary school pupils, make the teaching process more interesting and
attractive, and ensure the involvement of pupils in active teaching through the
specially selected problem systems.
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