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PETNIECIBA KA MACIBU METODE
Research as an Educating Tool

Tamara Brice
Rigas 41. vidusskola, Ogres Valsts gimnazija

Abstract. Every human possess his internal scientist which promotes to inquire about the
world around us consisting of different objects and processes. The main goal of scientific
process is to acquire new knowledge. Unfortunately, it is impossible to obtain scientific
abilities only from theory and observations and it is required to develop the skills of research
by doing everything by oneself and trying and encountering problems and allowing mistakes.
So, to develop these skills, alongside theoretical lectures and challenges a cycles of practical
tasks should be introduced to students.
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Ievads
Introduction

Vecas macibu metodes — nos€det stunda, uzmanigi klausities un ieklauties
kopg€ja darba ritma — gan miisdienu skolotdjam, gan skolénam vairs nav
piemerotas. Ikdienas rutina skol€niem atri ziid motivacija macities, bet skolotaji
nav sagatavoti stradat ar nemotivétiem be€rniem. Skoléni ir vairak jaiesaista
macibu procesa, ne tikai klausities un pierakstit, bet ar1 jautat, izteikt savu
viedokli un iesp€ju radosi domat un darboties, lai skolotajs atrastu kop&ju valodu
ar skoléniem un labak vinus izprastu, un skoléns macitos domat, analizé€t un
saskatit likumsakaribas. P&tnieciba ir radoSs process, kura laika notiek paradibu
visparéja izzinasana, likumsakaribu atklaSana un balstoties uz iegiitam
zinaSanam, tiek atklatas jaunas.

Raksta mérkis ir iepazities ar pé€tniecibas procesu un dalities ar savu
pieredzi izmantojot petnieciskos praktiskos darbus skola.

Pétniecibas process
The process of the research

Ikvienam cilvékam sakot dzivi ir savs iekS€jais zinatnieks, kur§ pilns par
jautajumiem par apkart€jo pasauli, apkart esoSajiem objektiem un paradibam.
Cilvekiem piemit zinatkare un v€lme to apmierinat. (Mathematics and
Engineering Education Staff Center for Science, 1998) Skoléni var macities par
pasauli, lasot un klausoties agrak iegiitas zinaSanas gatava veida, bet var
macities ar1 petot. P€tnieciba, savukart, ir process, ko veic zinatnieki, lai veidotu
izpratni un aprakstitu apkart esoSo pasauli. (AAAS, 2001) ArT macibu procesa
iespgjams tuvoties zinatnieku meérktiecigajai darbibai, apgiistot pétiSanas
pamatus. Tatad katrs no mums var kliit par zinatnieku. Galvenais pétniecibas
procesa meérkis ir jaunu zinaSanu iegiiSana. Vispirms nepiecieSams meérkis, lai
meérktiecigi un ar atbilstoSiem noteiktiem posmiem, skoléni ka zinatnieki aizvien
vairak atklatu p&tamo paradibu. Tas ir cel§ zinaSanu paplasinasanai, izmantojot
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agrak uzkratas zinasanas un palidz izprast apgiitas teorétiskas zinasanas, iegustot
jaunas atzinas, idejas, faktus. Zinatniskas pé€tniecibas procesa gaita problémas
tieck risinatas, izmantojot zinatniskas metodes un zinatnes sasniegumus.
(ITanpkuua, 2006) Zinatne ir materiala visuma izpéte, mé&ginot izskaidrot
objektus un notikumus taja, balstoties uz So atzinu, tiek noteikti galvenie
pétniecibas aspekti. (Yager, R., 2007) P&tnieciba ietver:
e veic paradibas novérojumus un mérka izvirzisSanu (AAAS, 2001);
e formul€ jautajumus par novérotiem objektiem un paradibam (AAAS,
2001, Yager, R., 2007);
e piedava skaidrojumu par So paradibu un izvirza hipotézi (ITanbkuna, C.U,
2006; Yager, R., 2007);
e parbauda piedavato skaidrojumu ticamibu un analizé dazadus
informacijas avotus (AAAS, 2001; Yager, R., 2007);
plano petijjumu(AAAS, 2001);
veic eksperimentu (AAAS, 2001);
apstrada datus un analizg iegiito rezultatus (AAAS, 2001);
apspriez rezultatus ar citiem, apstiprina, ka rezultati ir savienojami ar jau
pieraditiem uzskatiem (Yager, R., 2007);
e formul€ jaunus faktus un likumsakaribas (AAAS, 2001).
Sarezgitak p&tniecibas posmi un to savstarp&jas saiknes redzamas 1. attela.
Macibu procesa meérkis ir palidzét skolénam apgiit prasmi pétit, patstavigi
domat un veikt secinajumus, parkartojot macibu procesa struktiirelementus,
saturu, metodes un panémienus. Skolotajam ir nepiecieSams veidot macibu
procesu ta, lai palidzétu skolénam apzinat savu nozimi priekSmeta apguve,
leinteresét, motiveét un paradit apgiistamo zinasanu un prasmju aktualitati un
nepiecieSamibu. Skoléns tiek uzskatits par petnieku, kur§ macas risinat
problémas realas situacijas. Zinatnisko petniecibu motivé skoléna — p&tnieka —
zinatkare un interese par konkréto paradibu, un attista praktiskas iemanas.
Macibu process klust par petniecisko macibu procesu, kas ir orient€ts uz skolénu
maciSanos un standarta prasibu sasniegSanu, vienlaicigi motiv€jot skolénu
lesaistities macibu procesa. Galu gala, motivacija nozimigi ietekmé skoléna
sasniegumu kvalitati, tacu motivacija ne vienmer veidojas vienlaicigi ar macibu
procesa, proti, stundas, sakumu. P&tnieciska macibu procesa galvena ideja ir
pétniecibas cikls, kur§ attistas spirales veida, ieglstot teorétiskas un praktiskas
zinasanas. ([lamunrep, 2007)
Skolotajs spelé nozimigu lomu p&tnieciskas darbibas macibu procesa:
e ar prasmi izveleties atbilstoSu pétnieciskas darbibas Iimeni, balstoties uz
skolenu domasanas attistibas Itmeni;
e ar prasmi macibu stunda sabalansét individualas un kolektivas pé&tijumu
veikSanas formas;
e ar prasmi formulét problémas situacijas atkariba no macibu pétniecibas
Iimena, stundas mérka un ta vietas stundas struktiira. (Jamuurep, 2007)
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Telpas un laika attiecibu Komunikacija, novérojumu un
noverojumi. - > meérfjumu pierakstiSana.
. . | . . .
Klasific€ novérojumus un Pienémumu izvirziSana,
mérfjumus atbilstosi modeliem, » MmEginot prognozet lidzigus
lietojot zinatnisku kriterijus. notikumus.
Izdara secinajumus, censoties
izskaidrot noveérojumus un
meérjjumus.
l v
HipotéZzu izvirziSana, visparinot secinajumus un piepemumus.
HipotéZzu parbaude,
eksperimentgjot,
kontrol&jot mainigos
lielumus, vacot datus.
-
Parskata hipotezi Paradoties jauniem pieradi-
b . . - . - ..
lietojot problému jumiem, zinatniska teorija
risina%anas un tiek parbaudita un mainita
radosas prasmes.
v
Kritiska domasana un
/ datu interpretacija.
| v
Pieradijumi Pieradijumi apstiprina

neapstiprina hipotezi. hipotezi.

1. attéls. Petnieciskas prasmes (Kishore, 2006)
Figure 1 Skills of the rersearch (Kishore, 2006)
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Ipasa nozime pétniecisko prasmju veidoSana ir uzdevumiem, kas pirms
eksperimenta skolénus motivé domat, tie veicina intelektualo prasmju attistibu.
Skoléni salidzina un analizé rezultatus, kas iegiiti domasanas procesa un
novéroti praktiski. Sie uzdevumi palidz noteikt skolénu pétnieciskas prasmes
attistibas ItTmeni un, péc uzdevumos iegiitiem rezultatiem, skolotajs var secinat,
cik gatavs ir skoléns praktiskas darbibas veikSanai. (Jamunrep, B.A., 2007)

Ar jédzienu, kas ir elektriba, skoléns pirmo reizi iepazitas 6. klas€ dabas
zinibas. ST temata apguves mérki ir pilnveidot pétniecisko prasmi, apgiistot
zinaSanas par elektribu un tas izmantoSanu, veicinot skolénu savstarpgjas
sadarbibas prasmju veidoSanos. Temata ietvaros izvirziti §adi uzdevumi:

e iemacities saslégt elektriskas kedes, ieverojot drosibas noteikumus;

e iemacities uzzimét elektrisko k&di, izmantojot simbolus;

e iemacities saslégt elektrisko kedi péc shémas;

e izprast, vai mainot iericu kombinaciju elektriskaja k&€de virknes sleguma,

mainas spuldzu kvéle.

Macot 9. vai 11. klas€ So paSu tému, nonacu pie slédziena, ka atpazit elektriskas
keédes elementus sp¢j tikai paris skoléni no 30, bet saslégt elektrisko kedi péc
shémas neprot neviens. Rodas jautajums, ka un kadas p€tnieciskas prasmes
skoléni ir apguvusi. DiemzZ€l pé€tnieciskas prasmes nav iesp&jams apgut tikai
klausoties teorétisko stastijumu vai verojot, ka kads cits to dara, bet tikai pasiem
visu izm&ginot un saskaroties ar iesp&jamam problémam vai klidam un tas
patstavigi ar skolotaja atbalstu atrisinot. Tadel sava darba ievieSu gan praktiskos
darbus, gan pétnieciskos darbus. Katra klasé pavasari skoléniem reizi nedéla
jaizstrada viens darbs un darbu cikls sastav no 7 vai 8 dazadiem darbiem par jau
apgitam teémam vai arl par t€tmam, kas v€l jaapgiist. Skoléniem tiek izsniegts
darba protokols. Par t€mam, kas jau apgitas, protokola tiek dots tikai darba
uzdevums, skoléniem paSiem jaizv€las darba instrumenti, jaizvirza hipoteze,
jaapraksta darba gaita, iznemot pamatskola pirmajiem darbiem darba gaita jau
tiek dota, un 1ss teorétiskais pamatojums. Skoléni veic datu registraciju jau
ieprieks sagatavotas tabulas un datu apstradi, zimeé grafikus un analizé darbu, un
raksta secingjumus. Pirmajiem darbiem tam, kas jaraksta secinajumos, tiek doti
uzvedinosi jautajumi, bet nakamajos darbos skoléni tos raksta patstavigi, vai, ja
nepiecieSams, nak konsultéties ar skolotaju. Noveéroju, ka tieSi pirmajos darbos
skoléni intensivi konsult§jas ar mani par to, ka jastrada un janoformé darbs, ka
zimét grafikus un ka atbildét uz uzvedinosajiem jautajumiem secinajumos. Sadi
attistu skolénu sp€jas patstavigi un rados$i paSiem pildit nakamos pétnieciskos
praktiskos darbus.

Secinajumi
Conclusions

Pétnieciskie darbi jaievies skolas art 7. un 8. klasg, jo divu gadu starplaiks
ir parak ielgs un skoléni ir jau aizmirsus$i savas praktiskas iemanas. P&tnieciska
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prasme ir macoties iegiita pieredze, kas lauj skolenam patstavigi un radosi risinat
problému uzdevumus pétnieciska darbiba noveérojot, jautajot, izvirzot hipotezi,
paredzot risinajumus, planojot darbibu, vacot, analiz€jot un interpret€jot datus,
izdarot secindjumus un dazados veidos inform&jot par atklatajam
likumsakaribam un izvirzitajiem risindgjumiem nonakt pie nakama posma —
zinatnieki petnieciskie darbi (ZPD), kur skoléns pats jau ir motivéts pétit kadu
paradibu dzilak, apskatot gan citu zinatnieku darbus vai gramatas, ka ari pats
veikt eksperimentus, ievieSot inovacijas un izdarit secindjumus. Skoléni, kas
izv€las stradat ZPD dabas zinatn€s, galvenokart, péc skolas beigSanas studg
dabas zinibas, tas ir, fiziku, kimiju vai biologiju, augstskola.

Summary

Old educational methods- sitting in a classroom, carefully listening and participating in an
unified work rhythm- is not anymore suitable for contemporary students and teachers. During
every-day routine pupils lose motivation to learn but educators are not ready to work with low
motivated students. It is necessary to involve pupils more in education process instead of only
requiring them to listen and take notes. Research is a creative process that takes place during
the events of general explpotation and discoveries based on already acquired knowledge, and
is open for fresh knowledge and ideas. In every human there exist an internal scientist who is
curios with questions about the world around, different objects and processes.

Science is a materialistic investigation tool to reveal mystery of our universe by trying to
explain objects and processes in it. According to this method the main research aspects are set
up. The goal of the education process is to help to acquire the skills of scientific investigation,
to think independently and make conclusions by interchanging structural elements of the
education process, content, methods and approaches. An educator must have an ability to
conduct education process in such a way that students enhance their importance in learning,
get them interested and demonstrate the chosen target knowledge and abilities, actuality and
necessity.

Research includes (see Figure 1):

1. doing observations of the target process and set up research goals [2];

2. defining questions about observable objects and processes [2, 4];

3. offering explanation for these processes and set up hypothesis [3, 4];

4. verifying probability and analyze different sources of information of scientific
investigation [2,4];

5. carrying out an experiment [2];

6. mining the data and analyzing it [2];

7. discussing results with others, confirming and verifying outcome that is compatible with
already proven concepts [4];

8. defining new facts and interconnecting laws [2].

Teaching the topic of electricity mentioned before in form 9™ and 11™ graders I came to
conclusion that only few students from 30 have ability to recognize elements of an electrical
circuit. Consequently, the question about which aspects of scientific abilities the students have
acquired and which not rises. Unfortunately, it is not possible to acquire scientific abilities
only by listening theory or observing how others are working practically but only by
practically doing and encountering any emerging problems and mistakes and resolving them
with support of a teacher.

The skills of research are acquired by experience of an actual researech that enables the
student to independently and creatively solve the problems of the tasks presented and include
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research, asking, speculating, providing solutions for these practiacl activities by collecting,
analyzing and interpreting data, drawing conclusions. Then comes the step to inform others
about these discoverys. This leads to the next stage - scientists research papers (ZPD), where
the student is already very motivated on their own to study a phenomenon deeper, looking at
both the work of other scientists and books, as well as to carrying out the experiments,
innovations and drawing conclusions. Students who choose to work on ZPD in natural
sciences, after graduation mainly choose to study natural sciences, ie, physics, chemistry or
biology, in university.
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